Dragonflies as indicators of the status of
water bodies
Ihar Plotnikau
Belarus
It is well known that some of the inhabitants of water
bodies can serve as living indicators of water purity.
In many literature sources on bioindication of water
bodies dragonflies are also referred to as indicators of
water purity as they are amphibiotic animals, the
larvae of which lives in water. However, we could
not find any specific evidence of physical or
chemical parameters of water and in what extent they
affect richness of dragonfly species, or specific
species. That is why the aim of our work was to
establish the relationship between species richness of
dragonflies that live in different types of water
bodies, and physical and chemical parameters of
water quality.
Authors data served as a base of our scientific work.
Data was collected during field seasons of 2012-2015
years. Dragonflies were caught with entomological
scoop-nets. Some species were determined by photos.
Dragonflies larvae was caught with hydrological
scoop-net. Also we were counting the presence of
exuviae. Physical parameters of water (electrical
conductivity, total mineralization and temperature)
were determined using the TDS-meter and the pHmeter , water sampling was made using glassware in
1-1.5 m from the bank, at a depth of 20-30 cm in
different parts of water bodies. For each of the water
bodies analyzes were performed with three or
fourfold replications, including chemical analyzes.
From the chemical characteristics of water we have
determined the amount of oxygen dissolved in water,
the presence of phosphate and nitrate ions. For
chemical analysis, we used a field lab. Analyses were
performed immediately after sample collection on the
banks of water bodies, in the first half of the day with
similar weather conditions. To estimate the species
richness of dragonflies on water bodies we used
Margalef’s index. That way takes into account not
only the number of species in water body, but also
their number in a sample. To establish whether there
is a significant correlation between the physical and
chemical parameters of water and species richness of
dragonflies we carried out correlation. We used the
Spearman’s rank correlation.
During the research work we examined 21 water
body: 4 rivers, 3 flooded peat extractions, 5 lakes, 2
reservoirs, 7 ponds. For physical and chemical
analysis we selected 11 water bodies, with different
species diversity and presumably the physical and
chemical parameters of water. 100 gatherings were
performed, noted about 2,500 instances of
dragonflies. 47 species were found in general. In
water bodies where water analysis was made, 43
species were registered. Analysis on the lakes near

villages Dubeni and Bytcha showed very low levels
of total mineralization of water, that means the
amount of dissolved impurities in these water bodies
is minimal. On Loshitsa reservoir revealed heavy
pollution of water body with phosphates and, in
consequence, water was blooming. Nitrates are
revealed in 9 out of 10 reservoirs, but their
concentration is minimal. The water temperature near
the shore of standing water bodies generally higher
than on the rivers. On Staroborisovskoe reservoir pH
of water has alkaline environment, and indicators
exceeded 9 units. Same high indicators were in 2014
at Loshitsa Reservoir. The only water body with a
slightly acidic environment of water is a lake near the
Bytcha village. Obtained data shows that there is
significant strong positive connection with water
temperature and average negative connection with
indicators of total mineralization and electrical
conductivity between the number of species and
species richness index. Some species of dragonflies
may be bio-indicators of some physical and chemical
parameters of water. Such species include Anax
imperator and Anax parthenope that inhabit water
bodies with low levels of total mineralization and
electrical conductivity. Indicator species of water
acidity include Epitheca bimaculata that prefers
ponds with an alkaline environment, and peat-loving
species that live at water bodies with a slightly acidic
reaction of water or close to neutral: Coenagrion
hastulatum, Leucorrhinia caudalis , Leucorrhinia
pectoralis, Leucorrhinia rabicunda, Leucorrhinia
albifrons, Sympetrum danae.
That way we confirmed our hypothesis that some
species of dragonflies can serve as living indicators
of some physical and chemical parameters of water,
and found a new method of bioindication.
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An Epidemiological Approach About
Youth and Drugs
Purpose: Due to anatomical and physiological
changes, the teenagers are the most vulnerable
group found in society. This vulnerability occurs in the
physical and behavior mode, this leads us to worry
with young people get involved with legal and/or
illegal drugs. Based on this, we seek to outline an
epidemiological profile of these teenagers, treating
the risks and the contact with drugs. Knowing the
profile of young high school students, and their access
to legal and illegal drugs we try to describe the main
risks of teenage in order to map out effective
measures that can promote the removal of these
teenagers from the risk zone, also, this research can
be used by governors to trace strategies to combat
drugs used by teenagers.
Methodology: After we accomplished a literature
review, we decided making a questionnaire aiming at
data. It has developed asking some personal
questions, such as age, gender, education, and in a
second part, several behavior questions: how many
times take cigarettes, how many times drank alcohol,
how many times used illegal drugs. We decide to
study city of Querência, because it is a typical city in
development, located in the center region of Brazil.
Querência is a city with very young people, 20 percent
of the population aged 10 to 19 years, the population
surveyed in question. After we organize the data and
prepare comparative graphs between factors, such
as, age and education, the to a more didactic view.
The main researched drugs are: alcohol, tobacco,
energy, hookahs (legal) marijuana, cocaine, steroids,
crack, other drugs (illicit).
Results:
The questionnaire was made in 268 volunteer, these
142 girls, 26 with 14 years old, 59 with 15 years old,
36 with 16 years old, 16 with 17 years old, 4 with 18
years old and 1 with 19 years old and 126 boys these
22 with 14 years old, 46 with 15 years old, 31 with 16

years old, 20 with 17 years old, 6 with 18 years old, 4
with 19 years old and 2 with 20 years old. The
questionnaires were applied to all high school classes
of all city schools in question, regardless of shift, type
and school address. Questionnaires showed us the
following results:
Graphic 1 - Number of students, sex and age
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The use of illicit drugs was reported by 19 boys and 7
girls, representing 9.7% of the total, however, only 2
boys reported using these drugs weekly and 1
reported daily use.
Regarding the use of alcohol we found that 72 (50.8%)
of the girls have already used alcohol at least once in
life, this group, 55 (78.6%) reported use of drinks up
to 3 times a month . Already in boys, we found that
72 boys, 57.1% have already made use of alcohol,
however, of these 42 (41.7%) reported use of drinks
up to 3 times a month.
Regarding the use of cigarettes for any kind, like
thatched cigars, handmade cigarette, smoking pipes,
among others, show us that only 7 girls (4.9%)
reported having smoked any of the products listed,
and of these, 5 (71.4%) reported smoke less than 3
times a month.
The group of boys brought us the following result: 21
(16.6%) reported having smoked any of the products

listed, and of these 14 (66.6%) reported smoking less
than 3 times a month.
About other licit drugs such as energy drink and
narghile, we found that 54 (38%) girls have already
used, but 41 (75.6%) answered that use up to 3 times
a month. In the other group we found that 56 (44.4%)
boys reported having used, but 46 (82.1%) answered
that use up to 3 times a month.
Graphic 2- Use of drugs
Estudents

160
142

Use of alcoolics drinks

140

126
Use of cigarretes and
derivates

120

Other legal drugs

100

Use of illegal drugs

80

72

72
56

54

60
40
20

19

21

7

7

0
Girls

Boys

Conclusion: From this research, we can to map a
profile about the young people and your access to
legal and illegal drugs, with it, we are looking for a
ways to reduce this data and turn this city a ´´free
zone´´ drugs. Also, we demonstrated that the city of
Querência has very useful data for regional and
national analysis, since it is a typical town in
development and can serve as a basis for further
research in this area.
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Campylobacter: An Invisible Evil
Purpose: Campylobacter is a bacteria genus that is
among the most common causes of bacterial
infections in humans worldwide. These bacteria can
affect people of all ages, locations and social classes.
Based on this, we accomplished this research project
in order to expose information such as symptoms,
treatment and consequences of this very common
infection to the general population.
Methodology: After we accomplished a literature
review, we opted to approach these main subjects:
Definitions about Campylobacter, main way of
infection, epidemiology of the infection, infection
transmission, symptoms and signs and the different
ways that the disease can affect the population.
During the project development, we have searched
references and information from different sources,
such as books, scientific magazines, Scielo articles and
google academy. All the information has been
checked in other security sources in order to avoid
mistakes in the research.
Results: This research resulted in the creation of a
project with a rich content about Campylobacter as
well as diseases caused by these bacteria, making this
research a source of information for the general
population. From this disclosure, we expect to hold
an awareness about this invisible evil that affects so
many people. The main data collected with this
research are: Detailed classification of the main
subspecies of Campylobacter, describing their
morphology and differences between species,
furthermore, define important characteristics to
facilitate the choice of medicines against infections.
In the definitions, we found relevant aspects about
this genus, it is curved and has a flagellum that
provides its movement and assists in their fixation to
the gastrointestinal tract. The most important
subspecies of Campylobacter is campylobacter jejuni,
this subspecies represent 99% of food infections. The
other subspecies combined represent less than 1% of
annual infections. In addition, campylobacter jejuni is
the most common pathogenic bacteria to cause
diarrhea. This subspecies is considered the leading
cause of the " traveler's diarrhea". Due to their needs

for temperature, oxygen and acidity, the birds' and
mammals' intestines are the perfect place for the
development of these bacteria. According to the CDC
(Center for Disease Control and Prevention of the
USA), this is the main cause of food infections and
affects 13 per 100,000 people each year and is
estimated to affect 2.4 million people per year in the
whole world, representing approximately 0.8% of the
world population. The main way of spread of
infection is from the consumption of animal products,
such as milk, viscera and meat in general, which tend
to be contaminated at the slaughter, when they are
exposed to contact with feces or contaminated sites.
The infection proceeds in two ways: The infection can
be self-limited by the body, without causing
symptoms or causing symptoms very lightweight; or
more accentuated, causing symptoms such as
diarrhea, vomiting, nausea and abdominal pain. In
general the disease is combated by immunological
defenses, without causing great damage to the
patient, however, in more severe cases may cause
dehydration, fainting and cause death.
Conclusion: Considering the above, it is clear that the
Campylobacter infections are the main cause of
foodborne, and must be handled carefully, because
they may lead to death, moreover, prophylaxis is
simple, cheap and accessible and should be
stimulated widely in order to reduce the incidence of
this disease, as well as reduce unnecessary costs with
their treatment.
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Introduction

Gold nanorods have, in recent years, gained more
and more attention in fields such as medicine or
biochemistry. This is due to the fact, that they display
a wide variety of potential applications. In practice,
however, these are greatly limited by the presence of
a highly cytotoxic compound, known as
CTAB (cetyltrimethylammonium bromide)
which, during their industrial preparation, forms a
double layer on the surface of the nanorods and
which is necessary in order to stabilise them in
solution. Simultaneously this compound acts as a
bridge between the particles themselves and any
compound one may wish to attach to them (e.g.
drugs, radiotherapeutic compounds etc.).

Figure 1: CTAB being replaced by MTAB on the surface of a
gold nanorod – Source: Vigderman 2012
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Method of investigation

The compound prepared during this project was

If gold nanorods are to become widely used, without
them presenting any health hazards, this compound
needs to be replaced by another, which, whilst
retaining the same function, will lack the unwanted
cytotoxic properties of CTAB.
This research was devoted to synthesising a
surfactant which would meet these exact
requirements.

Figure 2: Comparison of MTAB (A) and 16-mercapto-3,6,9,12tetraoxahexadec-1,16-diyl-1-pyridinium-p-toluenesulfonate – Source:
Vigderman 2012

structurally based on a molecule named MTAB, the
preparation and properties of which were described
and published in a research paper by Leonid
Vigderman, Pramit Manna and Eugene R. Zubarev
named
Quantitative Replacement of Cetyl
Trimethylammonium Bromide by Cationic Thiol
Ligands on the Surface of Gold Nanorods and Their
Extremely Large Uptake by Cancer Cells.

The synthetic approach used to prepare the intended
compound was designed by modification of the
original process, described in Vigderman’s
publication.
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Aneta J. Mieszawska, W. J. (2013). Multifunctional
Gold Nanoparticles for Diagnosis and Therapy of

Experimental procedure

The synthetic approach consisting of nine individual
steps was carried out in the laboratories of the
Faculty of Science of the University of Hradec
Králové under the supervision of the consultants
listed above. Each of the nine steps was divided into
four sub-steps:
- chemical reaction leading to the generation of
the desired intermediate product
- processing of the acquired crude reaction
mixture
- final purification
- TLC and NMR testing
The chemical compound obtained by this procedure
Figure 3: Thin layer chromatography (TLC) testing of the final product
was named 16-mercapto-3,6,9,12– Source: photographed by author
tetraoxahexadec-1,16-diyl-1-pyridinium-pDisease. Molecular Pharmaceutics .
toluenesulfonate. As seen below, it presents a
Boisselier, E., & Astruc. (2009). Gold nanoparticles in
modified version of the original molecule – MTAB (A).
nanomedicine: preparations, imaging, diagnostics,
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Results
therapies and toxicity. Chemical Society Reviews .
After a collaboration with the University of Hradec
Leonid Vigderman, P. M. (2012). Quantitative
Králové, which lasted for approximately one and a
Replacement of Cetyl Trimethylammonium Bromide
half years, and after several alterations of the
by Cationic Thiol Ligands on the Surface of Gold
synthetic approach we succeeded in isolating 50 mg
Nanorods and Their Extremely Large Uptke by Cancer
of 16-mercapto-3,6,9,12-tetraoxahexadec-1,16diyl-1-pyridinium-p-toluenesulfonate, which was a
hitherto unknown and undescribed compound. The
properties and applicability of this molecule are
currently subject of further research.
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Conclusion

The required compound has been successfully
isolated. It is a yellow, oil-like, treacly liquid with a
distinct butter-like malodour which is caused by
the toluenesulfonate group in its molecule.
If further testing proves its supposed lack of
cytotoxic properties, it will be a highly valuable
expansion of the hitherto small number of such
chemicals and will thus not only help improve the
applicability of surface-coated gold nanorods but
also serve as a starting point for the preparation of
other, perhaps more advanced, surfactants
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Sources

Alaaldin M. Alkilany Pratik K. Nagaria, C. R. (2009).
Cellular Uptake and Cytotoxicity of Gold
Nanorods:Molecular Origin of Cytotoxicity and
Surface Effects. Small Journal .

Figure 4: Nuclear magnetic resonance (NMR) testing of the final
product – Source: http://www.emory.edu/NMR (illustrational)

ells. Angewandte Chemie .
Leonid Vigderman, P. M. (2011). Supporting
Information - Quantitative Replacement of Cetyl
Trimethylammonium Bromide by Cancer Cells.
Angewandte Chemie.
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Introduction

Weapons of mass destruction, especially chemical
warfare agents, belong to the most feared group of
weapons. They persist in the environment for several
years. Nerve agents are one of the most significant
chemical weapons. They are known for being highly
toxic and being absorbed through various ways of
exposure, predominantly by the skin and respiratory
tracts. For these features they can be misused in
armed conflicts or terroristic attacks.
The intoxication of nerve agents is based on inhibiting
an essential human enzyme acetylcholinesterase
(AChE), which controls transmission of an electrical
signal along neurons. The therapy of poisoning by
nerve agents is based on the recovery of inhibited
AChE by the oxime AChE reactivators.
The aim of my project was to assess the toxicity of
chosen AChE reactivators in vitro on human liver cells
HepG2 using the clonogenic assay. Using this method
I was able to determine IC50 values for comparison of
toxicity of these compounds. Based on these values I
compared each structure of the reactivator with its
toxicity value. Then I described the relationship
between toxicity and chemical structure and
identified potentially toxic structures in molecules.
These results can bring very important information
for development of new less toxic AChE reactivators
for organophosphate intoxication treatment.
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Methodical part

Clonogenic assay
Clonogenic assay in vitro is a method based on a
principle that single cell which survives a chemical

treatment is able to form a visible colony (of at least
50 cell clones) during long term incubation.

a) Plating cells to 6-well panel





I plated cells HepG2 to a 6-well panel in
number 1000 cells per each well, in 2 ml of
culture medium.
I performed all experiments in triplicate for
each sample.
I placed cells containing panels to CO2
incubator to attach overnight.

b) Cell treatment by AChE reactivators
I tested 7 different AChE reactivators. I calculated the
amount of the reactivator required for the
preparation of working solutions.






I dissolved the reactivator in the culture
medium and then I prepared concentration
series by the serial dilution in ratio 1:1.
To each well I added 1 ml of the corresponding
reactivator solution to achieve the final tested
concentration.
The cells were then left to cultivate for 2
weeks.

c) Fixation and staining of colonies
After a 2-week-long cultivation the cells were washed
by phosphate buffered saline and covered in a
fixating and staining solution to make the colonies
visible for counting.



The solution consists of 0.5% crystal violet and
glutaraldehyde 6%.
After 30 minutes I washed the solution out of
panels by immersing to distilled water.

d) Colony counting and IC50 calculating
After staining I left the dried panels in a chamber with
40°C air temperature.


I took a photo of the panels with the stained
colonies and analyzed it using Fiji® software.




I counted the cell colonies in each well.
Using GraphPad Prism 5.0v software I
calculated the toxicity index IC50 and standard
error of mean (SEM) for each tested
concentration.
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Results

9.1

Cytotoxicity of tested reactivators

In my project, I tested seven AChE reactivators to
analyse their cytotoxicity to human liver cells HepG2.
Using statistical software I calculated IC50 values
obtained from the clonogenic assay. The structural
formulas are shown in Picture 1.

Picture 2: Sigmoidal dose-response curve for K027

In the following Table no. 1 there are summarized
names of the tested reactivators and their toxicity
(IC50).

Compound

IC50 ± SEM (µM)

Methoxime

56.62 ± 6.61

Trimedoxime

292.7 ± 18.08

Obidoxime

6.54 ± 0.36

HI-6

18.94 ± 3.27

K027

253 ± 33.37

K074

20 ± 0.85

K075

32.14 ± 3.10

Picture 1: Structures of tested AChE reactivators

To get these values, it was necessary to optimize the
concentration range to obtain sigmoidal doseresponse curve (Picture 2). The line in the point 50%
crosses the curve in the concentration of the tested
reactivator, which causes death of 50% cells in
comparison with control cells.

Table 1: IC50 of tested reactivators

9.2

Structure – toxicity relationship

By the analysis of the structure – toxicity relationship
it was possible to find several structural elements of
molecules in Picture 1, which leads to an increase of
cytotoxicity to HepG2 cells.
I found out that the carbon linker chain length 1C
(Methoxime) and 4C (Trimedoxime) in the reactivator
molecule is less toxic than 3C linker (K074). Presence
of two oxime functional groups in molecule
(Trimedoxime) dampens toxicity in comparison with

one oxime- and one carbamoyl- group in molecule
(K027).
We also found out the difference in toxicity in case of
presence of multiple bounds in a carbon linker chain.
The multiple bounded (K075) is slightly less toxic than
single bound (K074).
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Conclusions

In summary, I compared seven reactivators of AChE.
On these compounds I evaluated and compared

cytotoxicity using determination of IC50 value.
According to the toxicity and structures I determined
several structure elements, which led to an increasing
toxicity of the tested compounds in comparison with
an analogical chemical structure of other
reactivators.
The results of my project could give base data for an
improvement of a design of new, less toxic and safer
AChE reactivators used to treat organophosphate
poisoning.
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1. The purpose of the investigation

applicable, and they were considered to be significant
at probability values of p < 0.05.

House cricket (Acheta domesticus L., 1758) is one of
the three most common commercially available
cricket species used for various purposes, primarily as
food for exotic pets (Figure 1). Because of its wide
usage it is grown on farms or improvised house
hatcheries, wherein it is important to ensure the best
possible conditions for faster development. The aim of
this study was to investigate if the different
temperatures influence growth rate of the house
cricket reared in a house hatchery.

Figure 2. Study terrariums. The 15 W light bulb heated terrarium (left)
assured an average temperature of 31°C, while at the unheated terrarium
(right) an average temperature was 24°C.

Figure 1. Usage of house crickets. Most commonly, house crickets are
used as food for exotic pets, e.g. chameleons.

2. Material and methods
Two groups of house crickets, each containing 15
individuals, were included into the study. One group
was reared at an average temperature of 31°C, and the
other at 24°C (Figure 2). The length of crickets was
measured every five days until the end of their growth
and development (Figure 3). Total growth rate and
growth rate for each period between two
measurements were calculated. The life expectancy
was also considered.
The differences between groups were calculated using
the Mann Whitney test or the Kruskal-Wallis test as

Figure 3. Measuring the length of crickets. Smaller crickets were
measured using a millimetre paper (upper panel), and larger ones were
placed inside a test tube and measured by a ruler (lower panel).

3. Results
The ultimate length averaged 27 mm after 30 days for
crickets reared at 31°C, and 26 mm after 55 days for

crickets reared at 24°C. The difference between the
two groups was significant (p < 0.0001) at all time
points (Figure 4). Comparing the lengths achieved by
male and female crickets, the difference was
significant only between those reared at 31°C (26 mm
vs. 28.5 mm; p < 0.0105) (Figure 5).

Figure 4. Length of crickets. The lengths of 15 crickets reared in the
heated terrarium - warm (31°C) (red) and 15 crickets reared in the unheated
terrarium - cold (24°C) (blue) at the beginning of the experiment (0) and at
six following time points (5, 10, 15, 20, 25, and 30 days).
The significance levels: NS - not significant, * - < 0.05, ** - < 0.01, *** < 0.001.

The significance levels: NS - not significant, * - < 0.05, ** - < 0.01, *** < 0.001.

Total growth rate was 0.67 mm/day for crickets reared
at 31°C, and 0.35 mm/day for crickets reared at 24°C.
The growing period consisted of two phases in both
groups of crickets, and those phases were
characterized by faster and slower growing rates,
respectively (Table 1). The life expectancy averaged
65 days for crickets reared at 31°C, and 128 days for
crickets reared at 24°C (Figure 6).

Figure 6. Life expectancy of crickets. The life expectancy of 15 crickets
reared in the heated terrarium - warm (31°C) (red) and 15 crickets reared
in the unheated terrarium - cold (24°C) (blue). Also shown is the life
expectancy of 15 crickets reared in the heated terrarium until the end of
their development (30 days) and then transferred to the unheated terrarium
- (31°C/24°C) (purple).
The significance levels: NS - not significant, * - < 0.05, ** - < 0.01, *** < 0.001.

4. Conclusions

Figure 5. Ultimate length of male and female crickets. The lengths of 8
females (f) and 7 males (m) reared in the heated terrarium - warm (31°C)
(red) as well as 5 females and 5 males reared in the unheated terrarium cold (24°C) (blue) at the end of their development (30 days for 'warm' vs.
55 days for 'cold').

Higher temperatures (~31°C) positively affected
development of crickets in terms of their faster growth
and greater final length. This was particularly true for
females, as they outgrew males reared in the heated
terrarium. The growing period of all crickets consisted
of two phases, characterized by faster and slower
growing rates, respectively. Contrary to positive effect
on the development of crickets, their expected lifetime
was shorter at higher temperatures.

Table 1. Growth rates of crickets. The growth rates of 15 crickets reared in the heated terrarium - warm (31°C) (red) and 15 crickets reared in the unheated
terrarium - cold (24°C) (blue) calculated for each period between two measurements and for the total duration of growth (30 days for 'warm' vs. 55 days for
'cold'). Average rates of two different growth phases in both groups are also shown - a phase of faster growing (*), observed during the first 4 and 8 periods in
'warm' and 'cold' terrariums, respectively, as well as a phase of slower growing (**), observed during the last 2 and 3 periods in 'warm' and 'cold' terrariums,
respectively. Those phases were separated by the same average length of 24 mm in both groups of crickets.
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Introduction
Polyphenols and anthocyanins are plant pigments that
have powerful antioxidant properties. There are more than
8000 polyphenolic compounds, which are separated by a
variety of plant organs. Their quantity depends on the
degree of maturity of the plant and the environmental
conditions.
Red, purple and black colour of the fruit plant indicates
the presence of polyphenols and anthocyanins in them.
Fruit such as: tomatoes, black rice, cranberries, currants,
raspberries, blackberries, red beans, pomegranate, cocoa
powder, grapes and others contain polyphenols.

Purpose
The purpose of our work was to determine main
parameters of grapes, polyphenols and anthocyanins in
such white and colourful sorts of Georgian vine that have
not previously been studied in this direction, as well as to
estimate their oenological potential.

Materials and Methods
Varieties of the research grapes were taken from the
Viticulture and Wine Institute (Agrarian university of
Georgia) from the village of Skra collection vineyard
(Gori region) in 2015 during the vegetation period (in the
fall). 8 sorts of grapes were taken for research: Dondghlabi
Mtsvane, Kapistoni Tetri, Krakhuna, Tsitska Kloni,
Tsolikouri, Samarkhi, Ojaleshi, Saperavi. 6 bunches for
each variety, which were divided by 3 repetitions (2
bunches in each repetition). The following parameters
have been studied for carpological analysis: colour and
weight of grain, weight of skin, grape stone, bunch,
quantity of grape stone in grain, length and width of grain.
Skin and grape stones were fixed separately for each

repetition in acidified ethanol (70% Et, 29% H2O, 1% HCI
(38%)) solution. In order to study grape stones and skin
extracts, define total anthocyanins and polyphenols
phenotyping method was used worked out within the
project COST action FA1003 “East-West Collaboration
for Grapevine Diversity Exploration and Mobilization of
Adaptive Traits for Breeding” for oenocarpological
estimation of adapted varieties (Rustioni et al. 2014).
Total anthocyanins were defined in mg/kg grapes, by
using spectrophotometers in equivalent of Malvidini 3-0
glucoside. Total polyphenols were determined in skin and
grape stone extracts separately mg / kg of grapes (+) in
equivalent of catechins. Defining total polyphenols in
white grape varieties was conditioned by winemaking
rules of Georgia (Kakhetian and Imeretian), where chacha
was also involved.

Results and Generalization
Carpological parameters indicated a significant variability
in the studied varieties (Chart 1). As shown on the chart,
The grain weight varies from 1,6 grams to 2,3 grams. Out
of this the smallest grain was for Kapistoni Tetri and the
biggest for Samarkhi sort. Samarkhi sort had the biggest
bunch weight (321,8), and Saperavi Tsiteli sort had the
smallest (124,3).
Total anthocyanins were studied in 2 colourful sorts and
its content was Ojaleshi 1312,4 mg/kg, Saperavi 1087,3
mg/kg.
Saperavi (2582,5 mg/kg) showed the highest content
among skin extracts of the studied sorts. Samarkhi sort
(680,1 mg/kg) is characterized by the lowest content of
polyphenols in skin among white grape sorts, whereas
Dondghlabi Mtsvane has the highest content (2115,5
m/kg).
As the study shows, number of polyphenols extracted from
generally all grape stones are significantly less than skin.
The number of polyphenols in grape stones of white grape
sorts varied from 12,8 to 111,0 mg/kg, the number of
polyphenols in grape stones of red grape sorts were
Ojaleshi – 48,8 mg/kg, Saperavi – 56,4 mg/kg.

Chart 1. Carpological parameters of Georgian vine sorts

Sort

Grain
Colour

Grain
Weight
(g)

Skin
Weight
(g)

Number of
grape stones
in grain

Weight
of grain
stone

Grain length
(mm)

Grain Width
(mm)

Bunch
weight

(mg)
Dondghlabi
Mtsvane

White

2,3

0,63

2.3

46,4

14,5

14,3

144,7

Kapistoni
Tetri

White

1,9

0,59

2,7

27,5

12.8

13,1

130,0

Krakhuna

White

2,3

0,41

2,7

41,2

15,6

14,3

128,3

Samarkhi

White

1.6

0,84

3,3

60,1

16,6

14,9

321,8

Tsitska, Kloni

White

1,9

0,49

2,4

48,2

13,9

13,7

154,5

Tsolikouri

White

2.3

0,44

2,2

59,8

14,9

14,4

184,7

Ojaleshi

Red

2,1

0,65

2,8

49,3

14,1

13,8

165,5

Saperavi

Red

1,8

0,46

1,7

39,3

14,1

13,0

124,3

Conclusion
According to the study, Georgian vine sorts are
characterized by significant variability of carpological
and biochemical signs. Such diversity is particularly
interesting for characterizing technological potential of
single, less widespread sorts. Biochemical parameters
depend on the degree of grape maturity, environmental
conditions and agro-technical practice. But if we take into
consideration the fact that the studied sorts were taken
from the same collection, where same conditions apply to
all sorts, we may conclude that the difference between
numbers of total anthocyanins and polyphenols is
conditioned by genetic properties of sorts.
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Introduction

Plastic contamination is an increasing environmental
problem. Not only big plastic fragments are
problematic but also small pieces of plastics, named
microplastics. These are particles smaller than 5 mm
in diameter. They get into freshwater rivers and also
into oceans through cosmetic articles and plastic
packaging. Sewage works can not completely filter
out the microplastics so that they contaminate the
drinking water. We looked for a method to extract
particles from water.
But also other tiny fragments named nanoparticles
are a problem for the environment. Nanoparticles are
smaller than 100 nm. They are used in many different
ways in industry and households, for example, for
special coatings, although their consequences are not
always checked consequently. We investigated the
impact of nanoparticles on human cells to check if
they have a detrimental influence.

Fig. 1: TiO2 nanoparticles show agglomeration as seen
under a scanning electron microscope
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Methods of the investigation

In the first step we extracted microplastics to analyse
their characteristics. We tested different filters and
also the centrifuge and plankton grids to extract
microparticles from shower gels and toothpastes. We
tested these particles with different studies on
concentration, size and polarity. With the data of the
different characteristics we tried to find a standard
method to extract microplastics from water. In
addition, we took samples in a sewage work to check
how many particles are released into the
environment by reason of inadequate separation. We
analysed the components of the samples with
infrared spectroscopy in attenuated total reflection.
In continuing steps we checked the influence of these
small particles on cells. Due to the fact that even
smaller particles have probably more influence we
used nanoparticles for this part. We analysed the
influence of nanoparticles to human and animal cells
to determine if the particles influence the viability of
cells. For this experiment we used human tumour
cells and hamster ovary cells. After contamination
with the nanoparticles we took samples after two,
four and 24 hours and used the viability measure and
an apoptosis assay to check these samples on
apoptosis (programmed cell death) and viability.
Furthermore the toxicity of nanoparticles to luminous
bacteria was tested.

big problem because they are released into rivers and
oceans. We saw that nanoparticles have negative
influence on human and animal cells and, in addition,
they are toxic for luminous bacteria.
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Fig. 2: Results of the apoptosis assay with TiO2 which
show the fractions of apoptotic, necrotic and living
cells.
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Results of the experiments

The results showed that microplastics and nanoparticles are in many cosmetic products and the
fraction of microparticles in, for example, a typical
shower gel is surprisingly high with 3.7 %. We could
see that microparticles and nanoparticles have
different characteristics dependent on the
components. That is the reason why it was not easy
to find a standard method for extraction. Our studies
showed that the centrifuge and the plankton grid are
the best methods for extraction of microplastics. The
samples of the sewage work showed that there were
microplastics in the cleaned water. Most of them
were so tiny that you can not see them by visual
inspection. The viability measure showed that many
nanoparticles have a detrimental influence to cells.
Also the apoptosis increased through the influence of
nanoparticles. The toxicity measure indicated similar
results with a reduction in luminous intensity. They
showed that nanoparticles are in part highly toxic for
bacteria.
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Conclusion

We successfully separated microplastics from shower
gels and toothpastes and found a method to extract
microparticles from water. Our investigations
identified microplastics in cleaned water from the
sewage work, so we can say that microplastics are a
sewage

[4] https://www.test.de/Nanoteilchen-Das-solltenSie-wissen-4445980-0/
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Abstract
Pleurochrysis carterae is a
unicellular marine algae covered with
interlocking calcite plates, called
coccoliths, which produce bioavailable
calcium. The ability of Pleurochrysis
carterae to perform biologicallydirected calcification is very important
to the evolution of the medical field
since calcium is the most predominant
mineral in bone. It provides structure
and strength and promotes bone
growth. Magnesium is another mineral
essential to the structural development
of bone. Strontium is a trace mineral
vital for normal bone formation,
strength and mineralization, which
decreases the risk of non-vertebral
bone fractures, increases bone mineral
density, prevents and combats
osteoporosis.
This experiment investigated
uptake of magnesium and strontium by
Pleurochrysis carterae and the
incorporation of those metals into its
calcium carbonate cell wall.During a
period of 10 days, two different
Pleurochrysis carterae cultures were
grown. One was kept as the
controlculture while the other was

treated with 10 micrograms of
magnesium and 10 micrograms of
strontium. A culturing apparatus
provided sterile air and dispensed
oxygen and carbon dioxide produced
by the algae. Cultures were subsampled every day at 2:00 pm (12:12
light/dark cycle). Two biological
endpoints were selected so as to
determine whether algae’s physiology
was altered. Dry weight measurements
helped us assess algae’s growth rate. A
mineral analysis using a Scanning
Electron
Microscope
examined
calcium, strontium and magnesium
content of Pleurochrysis carteraein
order to explore whether it could be a
suitable resource for mass production
of magnesium, strontium and calcium
supplements which could alleviate the
large percent of people suffering from
mineral deficiency, low bone density
and osteoporosis.
Finally, we examined the
economic viability of investing in the
production of such supplements and
the potential economic and social
benefits while discussing why they
outweigh the benefits of magnesium
and strontium supplements already
available on the market.

PACAP prevents the effects of mechanical load in chondrifying cell cultures
Flóra Veres
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1. The purpose of the investigation
Pituitary Adenylate Cyclase Activating Polypeptide
(PACAP) is an endogenous neuropeptide distributed
throughout the body. PACAP influences development
of various tissues and exerts protective function during
cellular stress, inflammatory processes and apoptosis.
However, little evidence is available on its role in the
function and development of skeletal elements.
Activation of PACAP receptors (PAC1, VPAC1,
VPAC2) can regulate divers signalling pathways from
which the canonical signalling connection induce the
activation of PKA and/or MAPK system [1], which is
one
of
the
cascades
involved
in
[2]
mechanotransduction . It is also known the activation
of PACAP signalling pathways decrease the
expression of Hedgehog signalling such as Sonic
Hedgehog (SHH) and Indian Hedgehog (IHH) which
are responsible for the regulation of hypertrophic
differentiation of cartilage and also regulated by
mechanical stress [3]. On the basis of these data I
attempted to clarify the possible role of PACAP in
cartilage formation and its function during mechanical
stress of chonrifying cells.

incorporation. RT-PCR was used to follow mRNA
expression and protein expression was detected by
Western Blot.

3. Results of the experiment
Administration of both the PAC1 receptor agonist
PACAP1-38 and mechanical stimulation
augmented cartilage formation (Figure 1) and
stimulated collagen production. Mechanical load
increased the expression of Collagen type X.,
marker of hypertrophic differentiation of
chondrocytes and PACAP addition attenuated this
elevation.

Control
(OD625=100

P1-38
(OD625=125%

MS
(OD625=130%

MS+P1-38
(OD625=125%

2. Methods of the investigation
Chondrogenesis was investigated in high density cell
cultures established from chondrogenic cell of limb
buds of chicken embryos in 22-24th of HamburgerHamilton
developmental
stages.
Mechanical
stimulation was carried out by a self-designed
bioreactor that exerted uniaxial intermittent cyclic
load transmitted by the culture medium as hydrostatic
pressure and fluid shear to differentiating cells. The
loading scheme (0.05 Hz, 600Pa, for 30 min) was
applied on culturing days 2 and 3 during final
commitment
of
chondroprogenitor
cells.
Administration of the PAC1 receptor agonist
PACAP1-38 (the full version of PACAP neuropeptide
which contains 38 amino acids) happened in 100 nM
concentration continuously from day 1 of culturing.
Cartilage differentiation was visualized by acidic
Dimethyl-methylene Blue (DMMB) and Toluidene
Blue (TB) staining. Collagen type II. content of the
extracellular matrix was monitored with 3H-prolin

Figure 1.Metachormatic staining of High Density cell
cultures on day 6th of differentiation
Purple colour represents the extracellular matrix of
hyaline cartilage. Optical density (OD) of resolved
TB staining was measured on 620 nm. Significant
differences are considered as P>0.005.

As the proof of endogenous activation PACAP
signalling mRNA and protein expression of
PACAP and PAC1 receptor also increased during
mechanical load. PACAP administration diminished
the level of SHH and IHH, but the mechanical load
elevated the protein expression of these molecules. I
have also proven that the downstream target of
Hedgehog signalling, the Gli1 transcription factor,
appeared in a higher expression during mechanical

induction, which was reduced by PACAP addition

Szody, R.; Karacsonyi, Z.; Bako, E.; Gergely, P.;

(Figure 2).

Zakany,

R.

Mechanical

loading

stimulates

chondrogenesis via the PKA/CREB-Sox9 and PP2A
pathways in chicken micromass cultures. Cell Signal.
2014, 26 (3), 468-482.
3.

Juhasz, T.; Helgadottir, S. L.; Tamas, A.;

Reglodi, D.; Zakany, R. PACAP and VIP signaling in
chondrogenesis and osteogenesis. Peptides 2015, 66,
51-57.
Figure 2. mRNA and protein expression of signalling
molecules
RT-PCR and Western blot was used to detect
expression changes of signalling molecules. Optical
Density (OD) was determined with ImageJ. GAPDH
and Actin were used as inner control.

4.

Juhasz, T.; Matta, C.; Katona, E.; Somogyi,

C.; Takacs, R.; Gergely, P.; Csernoch, L.; Panyi, G.;
Toth, G.; Reglodi, D.; Tamas, A.; Zakany, R. Pituitary
adenylate cyclase activating polypeptide (PACAP)
signalling exerts chondrogenesis promoting and
protecting effects: implication of calcineurin as a

4. Conclusion
The observation imply the therapeutical
perspective that PACAP might be applicable as a
natural agent exerting protecting effect during
joint inflammation and may promote cartilage
regeneration during cartilage degenerative
diseases of articular cartilage[4]. These
experiments will make us better understand the
steps of mechanotransduction and further
experiments may come up with some results
which clarify the complete process of PACAP
signalling and cartilage regeneration.
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Purpose of Investigation
There are a number of problems that we face in
everyday life like increased bacterial growth due to
pollution, harmful effects of chemical based
cosmetics, growing adulteration in food products etc.
All these gave me a good reason to investigate on
turmeric because it is believed to have excellent
antibacterial properties. Turmeric, in India, is used to
heal sores. It is also used as a cosmetic product for
enhancement of skin and countering the problem of
acne and pimples.

(turmeric as an underground stem)
Moreover, it is also considered auspicious and holy in
India and has been considered important in various
ceremonies. Haldi ceremony is an important
ceremony observed during Hindu weddings. A paste
of turmeric is applied to the bride’s and groom’s body
few days before the wedding. It is believed that
application of turmeric softens the skin and adds a
natural glow to it. This is one of the reasons why it
was used as a beauty product in ancient times.

(Haldi ceremony during weddings)
All these fascinated me very much, hence this
investigation. The aim of the experiment was to find out
how good is turmeric as an antibiotic and how does
it affect our skin when used as a cosmetic product.
On the same lines some cosmetic products like
moisturizer and face cleanser using turmeric are also
made after performing the experiment. Due to the
extensive use and sale of turmeric and turmeric
powder in the market many issues related to
adulteration of turmeric powder have come up so
another experiment was performed to check the
presence of adulterants like metanil yellow in turmeric
powder.

Method of Investigation
Checking the affect of turmeric on bacterial growth.
1) A turmeric paste is prepared using half tablespoon
turmeric powder and one tablespoon distilled water.
2) An agar petridish is taken and is swabbed with a
sample of human saliva.
3) A second petridish is prepared in the same way and
turmeric paste is added to it.

Checking the presence of adulterants like metanil
yellow in turmeric powder
1) About ¼ tsp of turmeric and distilled water
are added to a test tube. Shake the test tube well.
2) A few drops of HCl are added to the
sample
3) If the colour of the sample changes pink then it
indicates that the sample contains the adulterant
metanil yellow.

Results of the experiment
After performing the first experiment bacterial
count of the sample is noted at an interval of two days
each.The petridish sample treated with turmeric
showed a fall in bacterial count.
In the second experiment we observe that the colour
of the turmeric sample changes to pink when HCl is
added to it as it contains the adulterant metanil
yellow.

Conclusion
From these experiments we can conclude
that turmeric can be used as a mild antibiotic as it
helps in inhibiting the growth of bacteria, it can act
as a good substitute for chemical cosmetics and can
help us to counter the problem of acne and pimples
also. Moreover many adulterants like metanil
yellow are present in the turmeric powder sold
commercially so one must be cautious of it and
try and use good quality of turmeric powder for
enjoying its benefits.
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1. Introduction
Body odor has always been displeasing and a
bother, yet is a common problem for everyone,
particularly during their teenage years. Body
odor may be hard to avoid as it is caused by
hormones that appear especially during puberty.
People tend to avoid others who give of a foul
odor, hence making people find lots of ways to
prevent the emergence of odor from their body.
One of the most common parts of the body
where odor emerges is on the feet.
Oftentimes, body odor appears when sweat is
produced. In feet sweat, bacteria, such as
Bacillus subtilis, can be found as it digests and
produce foul-smelling gas. Eliminating the
bacteria that produces the acid would eliminate
body odor. Hence, the use of antibacterial agent
may solve this.
Nowadays, many natural resources such as
plant extracts are often used for antibacterial
agents. Coat button plants (Tridax procumbens)
are wild plants that grow abundantly, yet it is
often used for medicinal purposes, meaning that
it has lots of useful substances in it. Therefore,
coat button plants may be a candidate for the
elimination of bacteria that cause of foot odor.
According to the problem stated above, a
research has been started with the title “The
Effectiveness of Coat Button Plants (Tridax
procumbens) as an Antibacterial Agent towards

Bacteria Found on Feet (Bacillus subtilis and
Staphylococcus spp.)”. Through this research,
another usage of wild plants is proposed for
antibacterial purposes.
2. Problem Statement and Purpose
Foot odor is a problem faced by lots of people
and is often sought to be eliminated. Coat button
plants are also abundant and not much used.
Hence a solution is needed in order to solve the
foul-smelling odor and the abundance of wild
plants.
The purpose of this research is as stated below.
1. Study antibacterial activity of coat button
plants extract towards bacteria Bacillus
subtilis
2. Identify bacteria found on the feet
3. Determine whether the extract may work
on other bacteria on feet

3. Research Methodology
The antibacterial test data was obtained
quantitatively through pour plate method and
agar disk diffusion method. The bacteria
identification was done qualitatively through
observations and tests.
Coat button plant extract was obtained by using
all parts of the plant through soxhlet with
ethanol. Different concentrations of the extract
(25%, 50%, 75%, 100%) were then made.

Antibacterial test was then done on Bacillus
subtilis. The test was done with pour plate
method by agar disk diffusion. Clear zones that
appeared were then measured. Part of the clear
zone was then inoculated to determine
bacteriostatic or bactericidal antibacterial agent.
Bacteria sample was taken from feet and
inoculated in nutrient broth. Bacteria were then
grown on agar plate to form colonies. Bacteria
were identified by gross colony, agar slant, gram
staining, and catalase test. Each colony was then
inoculated.
Antibacterial test was done on each colony
through spread plate with agar disk diffusion
method. Clear zones were then measured and
analyzed.

still below alcohol meaning that it did not reach
lethal doses.
Swab taken from the clear zone was found to
be able to grow again, meaning extract works as
bacteriostatic antibacterial agent.
Based on its components, coat button plant
extract may work as it messes up protein, alters
the outer membrane, inhibit enzyme activity,
permeability of cell membrane, and synthesis of
bacteria cell.
Through identification, the bacteria taken from
the feet formed colonies and can be classified as
Staphylococcus that are also known to be found
in feet.
Concentration of Extract towards Clear Zone
Diameter
Clear Zone Diameter (cm)

Average Clear Zone Diameter
(cm)

4. Result and Analysis
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Fig 1. The average clear zone diameter of each
concentration and control of antibacterial test
on Bacillus subtilis
Clear zones formed surrounding all the extracts,
proving that the extract does have antibacterial
activities. Among the extracts, the 100%
concentration had the largest clear zone. A trend
was seen that the higher the concentration, the
larger the clear zone, though the difference is
not significant, indicating that antibacterial
activity only differs slightly. Yet the extracts were

Fig 2. The clear zone diameter of each
concentration and control of antibacterial test
on Staphylococcus D and E
The extract only worked on 2 types of
Staphylococcus found and yet not with a clear
trend of clear zone diameter result. This shows
that the extract does not work on all types of
bacteria and that it might be due to media that
does not support maximum growth of all
bacteria.

5. Conclusion and Recommendation
Based on our research titled “The Effectiveness
of Coat Button Plants (Tridax procumbens) as an
Antibacterial Agent towards Bacteria Found on
Feet (Bacillus subtilis and Staphylococcus spp.)”
a few conclusions were withdrawn as follows.
1. Tridax procumbens extract can work as a
bacteriostatic agent towards bacteria
Bacillus subtilis, with the 100%
concentration as the most effective
2. Staphylococcus spp. Can also be found
on the feet.
3. Coat button plant extract can work as an
antibacterial agent towards several types
(not all) of bacteria found on feet
As this research was done within a limited
amount of time and facility, hence we
recommend a few suggestions for the next
researchers studying this topic.
1. Use statistics on clear zone results
2. Redo antibacterial test with repetition

Antibiotics Based from Insect
Potency of Various Insect Species in Bali as an Antibotic
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1.

Introduction
Antibiotics are chemical substances produced by
fungi and bacteria, which had a lethal efficacy or inhibit the
growth of bacteria.The ability of antibiotic drugs as
antibacterial encourages excessive use of antibiotics with
improper dosage. As a result, the development of
antibiotic resistance by bacteria process is now beginning
to emerge. Antibiotic resistance condition is characterized
by the lost of its efficacy for some diseases caused by
bacteria.
Effort to find an active substance that is
antibacterial continues to be done.Insects have been used
as the first standard traditional medicine of various ethnic
groups around the world for wound healing.Based on that
information, Reseacherinterested in investigate the
potential of maggots or larvae of the green bottle fly
(Luciliasericata (Meigen)), coconut caterpillars or larvae of
the red palm beetle (RPW) (Oryctesrhinocherus L.), Kroto
(mixture
of
larvae
and
pupae
of
ants
(Oecophyliassmaragdina)) and larvae of silkworms
(Bombyxmori) to be employed as a source of antibiotics.

2.

Problem Statement
There is no research comparison about maggots
or larvae of the green bottle fly (Luciliasericata (Meigen)),
coconut caterpillars or larvae of the red palm beetle
(Oryctesrhinocherus L.), Kroto (mixture of larvae and pupae
of ants (Oecophyliassmaragdina) and larvae of silkworms
(Bombyxmori) to be employed as a source of antibiotics.

3.

Purpose of the Research
The purposes of this study include were (1) to
review the potency of insect producing antibiotic published
in scientific papers; (2).To identify the types of insects and
their larvae (maggots or larvae of the green bottle fly
(Luciliasericata (Meigen)), coconut caterpillars or larvae of
the red palm beetle (RPW) (Oryctesrhinocherus L.), Kroto
(O. smaragdina) and larvae of silkworms (Bombyxmori)

with the most potential to produce antibacterial or
antibiotic substance.
4.Research Methodology
Coconut caterpillars (Oryctes rhinoceros L), Kroto
(O. smaragdina), Maggots (Luciliasericata), and silkworm
(Bombyxmori) were collected from sources available in Bali
such as abattoir, cadaver, (maggots; collection of
Biomedical Lab Vetereinary Faculty of Udayana University),
rotten coconut tree (coconut caterpillar), bird markets
Denpasar (Kroto), and Agro silkworm, SibangKaja Village
Badung Regency (silkworm). Various scientific papers on
natural antibiotic from insect are reviewed.
Research has been conducted in the Microbiology
Lab of Faculty of Medical Udayana University. 25thJanuary
– 12thFebruary ,2016. This study used an experimental
method of completely randomized design, which consists
of six (6) treatments, namely:P-0: NaCl physiologic
(negative control), P-1: Penicilin-Gentamycin suspension of
25.000µgpenicillin and 25.000 µg Gentamycin/milliliter
(positive control),P-2: Maggots(Luciliasericata(Meigen)),P3:Kroto(O. smaragdina), P-4: Coconut Caterpillars (Oryctes
rhinoceros L), P-5:Silkworm(Bombyxmori). Each of bacteria
contain 6 kinds of treatment and there are 4 plates for each
bacteria so the total of research objects on both plates of
Escherichia coli and Staphylococcus aureusare 192, So Each
treatment was repeated four times.
A total of 10 grams of all insect larvae was crushed
to a final concentration of 100% with physiological NaCl.
Grinding is done using micro-pastel. After grinding, the
suspension of hemolymph was centrifuged at a speed of
10,000 RPM for 5 minutes. Supernatant was taken and
stored in sterile Eppendorf tubes and frozen until testing is
done.
Gram negative bacteria of Escherichia coli and
Gram-positive of Staphylococcus Aureus grown in agar
were provided by Microbiology Lab of Faculty of Medical
Udayana University. Antibacterial activivity was tested in
Mueller Hinton agar. The presence of inhibition zone was
observed and measured.
Six (6) filter disks were submerged in each plate

(positive and negative controls as well as four insect larvae
suspensions). The disks were than applied in the surface of
Mueller Hinton agar plate with Eschericia coli and
Streptococcus sp. The plates were incubated in 37oC
overnight. The presence of inhibition zone was observed
and measuredby vernier caliper.

Graph 1. Mean of Inhibition Zone Diameter of
Escherichia Coli (millimeter)
Observation of the inhibition zone diameter is
shown in Graph 2. As shown, the suspension of the
silkworm extract had shown the widest inhibition zone
diameter towards gram positive bacteria Staphylococcus
aureus compared to the other treatment except P-1
Inhibition zone is the widest towards gram positive
bacteria Staphylococcus aureus but Silkworms extract also
showed the widest inhibition zone after the P-1 which also
followed by the other extract with their own inhibition
zone itself

Results& Analysis
Observation of the inhibition zone diameter is
shown in Graph 1. As shown, the suspension of the
silkworm extract had shown the widest inhibition zone
diameter towards gram negative bacteria Escherichia Coli
compared to the other treatment except P-1 Inhibition
zone is the widest towards gram negative bacteria
Escherichia Coli but Silkworms extract also showed the
widest inhibition zone after the P-1 which also followed by
the other extract with their own inhibition zone itself
.
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Graph 2. Inhibition Zone Diameter of
Staphylococcus Aureus (millimeter)
From the graphic that shown above, we can take a
conclusion which is each extract shown an inhibition zone
and the significant of each data is very different because
on this research, we want to know if there’s a potency on
each treatment and the data also showed that P-1
showed the widest nhibition zone than the other
treatment but P-5 which is Silkworm extract showed a big
inhibition zone towards each gram positive and negative
bacteria.
6.

Discussion

Table 1 Comparing with Control Negative in Escherichia
coli

On the discussion, we discuss the data in statistic, as what
it shows on the statistic we can conclude that the data is
valid and there’s a potency of each treatment can be use
as antibacterial and antibiotic. Silkworm as an example,
because silkworm has the biggest inhibition zone which
showed that it’s the most potential as an antibacterial also
antibiotic than the rest of the treatment, after compared
with the control negative on bacteria Escherichia coli, the

T stat showed the extract is statistically significant at α≤
0.05 due to no inhibition observed in the negative control
of NaCl. Then the inhibition zone produced by the
treatment must be due to the active compound contained
in the extract.
Table 2. Comparing
Staphylococcus aureus

with

Control

Negative

Variable 1

in

Variable 2

Mean

6.0125

0

Variance

0.2105

0

16

16

Observations
Hypothesized Mean
Difference
Df

On the discussion, we discuss the data in statistic, as what
it shows on the statistic we can conclude that the data is
valid and there’s a potency of each treatment can be use
as antibacterial and antibiotic. Silkworm as an example,
because silkworm has the biggest inhibition zone which
showed that it’s the most potential as an antibacterial also
antibiotic than the rest of the treatment, after compared
with the control negative on bacteria Staphylococcus
aureus, the T stat showed the extract is statistically
significant at α≤ 0.05 due to no inhibition observed in the
negative control of NaCl. Then the inhibition zone
produced by the treatment must be due to the active
compound contained in the extract.

10.Conclusion.
0
15

t Stat

52.41903609

P(T<=t) one-tail

1.04062E-18

t Critical one-tail

1.753050356

P(T<=t) two-tail

2.08123E-18

t Critical two-tail

2.131449546

The conclusion that can we gather from the paper
is P2-P5 can be used as antibacterial also antibiotic,
because all of the extract from the insect showed a
inhibition zone on both of gram positive and negative
bacteria which is Staphylococcus aureus and Escherichia
coli, P-1 showed the biggest inhibition zone but P-5 which
is Silkworms extract showed a big inhibition zone toward
the bacteria itself, and the rest of the treatment also
showed some inhibition zone which proved there’s a
potency for them to be an antibiotic
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Introduction

The process of programmed cell death, or apoptosis, is
generally characterized by distinct morphological
characteristics and energy-dependent biochemical
mechanisms. Apoptosis is considered a vital component
of various processes including normal cell
turnover, proper development and functioning of the
immune system, hormone-dependent atrophy,
embryonic development and chemical-induced cell
death. Inappropriate apoptosis (either too little or too
much) is a factor in many human conditions including
neurodegenerative
diseases,
ischemic
damage,
autoimmune disorders and many types of cancer. The
ability to modulate the life or death of a cell is recognized
for its immense therapeutic potential.
1.1 The main Research
Cancer is a disease in which damaged cells do not cause
apoptosis and uncontrolled cell division leading to the
formation of malignant tumor.
Since the eggplant skin is rich in antioxidant- containing
compounds causes the body's cells become resistant
against premature aging and can also cause cancer cells
to apoptosis. In this study the effect of alcoholic extract
of eggplant skin on apoptosis of gastric cancer cells)
AGS) and normal skin cells (FIB) was examined by MTT
assay.
The MTT assay is a colorimetric assay for assessing
cell metabolic activity. In this way, the yellow MTT salt
becomes insoluble Formosan, which has a purple colour
by dehydrogenase enzymes found in the mitochondria of
active cells. The absorption of this compound is
measurable after solution in DMSO at
570 nm. The results showed positive effect of
eggplant peel extract on cancer cell apoptosis.
Refrences:
1-S. Elmore, “Apoptosis: A Review of Programmed Cell
Death”, NIEHS, Laboratory of Experimental Pathology,
Research Triangle Park, North Carolina 27709, USA, Toxicol
Pathol, 35(4): 495–516. 2007.
2- CELL CULTURE BASICS,
handbook
3- http://www.cancerresearchuk.org/

www.invitrogen.com,
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The research of the level of pollution of atmosphere by the bioindicative method.
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1. Introduction

The survey was carried out in the area of
Vilnius Skorina School and in the nearby forest. The
school is in the western part of Vilnius in the
Karolinishkiu district. There is a road at the west side
of
the
school
,
which
average
traffic
intensity
increases
at
the peak hours. There is a grove with installation
of garages on the other side of the road.

2.Content
2.1.The purpose of the investigation








We created a map of the investigated area.
We divided
selected area into squares (10x10)m.
We chose 5 trees in each square.
We counted the amount of
lichen species on each tree.
All found species were divided
into three groups: flat, leafy, branched.
We assessed the tree trunk coverage with
lichens. We put the strain of the
measuring grid of 10x10 cm on a selected
part and determined the area occupied
by lichens.

2.3. Equations
The overall envelope
H=(100a+50b)/c

counted by the formula :

Relative index of atmosphere pollution
= 1F+2L+3B

(ARU)



Research
of
atmospheric
pollution
using the method of bio indication in the area
of Skorina High School
Research tasks:




to investigate the structure of lichen;
to
get
acquainted
with
variety
of lichen species within the school area;
to assess the level of air pollution in the
territory
of
Vilnius
Skorina
High
School
according to abundance of
different morphological lichen groups.

Hypothesis: if we identify a sufficient amount
of lichens, we can draw conclusions about
the favorable ecological environment of the
researched area.

2.2 Method of the investigation

30
The higher index (ASU), the cleaner lichens growth
area.

2.4. Results of the experiment
“Repression zone’’ – poor lichens flora № 1,
2,3.(ASU: 0.2)
“Normal living zone”; points № 4, 5.(ASU: 0.36-0.46)

3.Conclusion
After revising graphs we can emphasize high indexes
in the research facilities such as
No 4, and
No 5 School area. These items are mostly covered.
Slightly lower
indexes are in objects № 1 A Park Near School and №
2 Roadside. In these objects lichens are
in depressed state. The atmosphere is
moderately polluted.
Indexes of object № 3 Grove threaten more.
Branched lichens are not found here. There are some
species of leafy and flat lichens. The biggest number
of atmospheric polluters are found in this object.
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21 Century - How to Prevent the Youth from Getting Overweight and/or Obese
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Content
The 21st century has brought a great amount of
inventions which literally changed the course of living
for the people. However, it seems to have brought
more disadvantages than advantages. I will not look
into every single disadvantage but only on one –
overweightness and obesity especially among the
youth. Overweightness and obesity are defined as
abnormal or excessive fat accumulation that may
impair health. I put an emphasis on the youth. Why?
Childhood obesity leads to adulthood obesity. The
beginning, the root is what matters always and
everywhere. If we teach our children the principles at
an early stage of their lifetime we will make great
progress – this will decrease the number of
overweight and/or obese children annually. I do not
implicate that everyone should have a mindblowingly looking body but have normal weight and
most of all be healthy. So, how do we do that?

The purpose of the investigation
The statistics on obesity among young people is
devastating and frightening. Childhood obesity has
more than doubled in children in the past 30 years.
The percentage of children aged 6–11 years in the
United States who were obese increased from 7% in
1980 to nearly 18% in 2012. Similarly, the percentage
of adolescents aged 12–19 years who were obese
increased from 5% to nearly 21% over the same

period. In 2012, more than one third of children and
adolescents were overweight or obese. What’s more
dreadful are the following facts. One study showed
that children who became obese as early as age 2
were more likely to be obese as adults. They are at
risk for adult health problems such as heart disease,
type 2 diabetes, stroke, several types of cancer,
including cancer of the breast, colon, endometrium,
esophagus, kidney, pancreas, gall bladder, thyroid,
ovary, cervix, and prostate, as well as multiple
myeloma and Hodgkin’s lymphoma and
osteoarthritis. Do you see how alarming and serious
this is? But that’s not it.
Overweightness and obesity do not only have an
effect on your health but on your social life, your
noosphere as well. Most of the people suggest that
being obese is fine and something that shouldn’t be
dealt with but just let it be. I am not one of those
promotors who get paid to promote some product or
sell an idea. I was obese. I know perfectly well what’s
the feeling to be obese, and believe me it is not at all
pleasant. I had been dealing with obesity since I was
a child. Daily consumption of uncontrolled and most
of all unhealthy food. I am a person known pretty
well in the society I live and I have great reputation. I
am a great student, I play the piano, I am an actor, I
am mad for mathematics, physics and chemistry, I am
a film and book addict, I draw.
I still do these things but back in the days when I was
obese these skills were overshadowed by my outer
appearance. Even though I have a strong character
and attitude, I started getting depressed, worried,
sad, self-destructive, nihilistic. Despite the negative
feelings I started getting ill. Going to doctors, taking
pills, my parents started getting worried. The
moment when everything exploded was when I had
a patellar dislocation. I was bedridden for 2 months
and gained weight even more. When I finally looked
at myself in the mirror I was so frightened that I
wanted to escape from my own body. But no, I said

to myself – “Damjan this is it. It’s time for you to
wake up.” The question was how to become
“normal”. The answer came right up. One of Balkan’s
most famous nutritionists Cveta Dineva. My parents
and I went to her office and that’s when I started the
battle.

will run smoothly and successfully, of course if you
keep to the principles this programme suggests. This
programme is something that will make you go
through a renaissance and become a new person, a
person you truly are.People it’s time to wake up. It’s
time to see with our eyes wide open. Overweightness
and obesity are not something unstoppable. They are
preventable. So, let’s break free.

Results of the experiment
After a year and a half I have thoroughly and
completely changed my lifestyle. I weighed 116 kg
and now I have reduced that weight to 92 kg.
Without any artificial supplements, without any
powder shakes I have naturally walked a road to
being healthy and fit. Daily consumption of fruits,
vegetables and a lot of water. I am still walking that
road and will never stop. Why? Because this road is
the way I live now. I have developed a programme to
a lifestyle. That is why this programme is something
which guarantees to be a success but not on its own.
You have to be dedicated and strong. Not only have I
changed the way I look on the outside buy I have
encouraged other people who had problems with
their weight to fight and face the problem. I was the
one to actually break the ice in the area where I live. I
achieved to considerably change the prejudice of
other people towards people dealing with obesity. I
achieved to raise the awareness of this problem on a
higher level. Cveta Dineva and I had two appearances
on two major TV channels in Macedonia.
They went amazingly well, the hosts were amazed by
my experience and my incredible friendship with Mrs.
Cveta.

Conclusion
Sadly, overweightness and obesity have become
common and usual all over the world. To make
matters worse, some mainstream artists use this
matter as a promotional material saying that being
obese is something that you should be proud of and
stay that way. Unfortunately, this does function and
people find shelter in these songs or music videos.
But is getting cancer, diabetes, cardiovascular
diseases, hypertension, strokes something that you
should be proud of? All the people who are dealing
with this problem should take action and stand tall.
Break free, make the first step and afterwards, things

Mrs. Cveta Dineva and Damjan
Pavlov on the morning programme on
Sitel
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Abstract
Human immune system is a network of cells, tissues
and organs that work together to defend the body
from diseases. In order to function properly, the
immune system must be able to detect a variety of
foreign bodies. The human immune system is
amazingly complex and it can’t be easily explained.
It is classified into many subsystems.



The purpose of investigation
The purpose of this study is to learn how our
immune system works against pathogens and to
learn how to preserve it. Knowing the basics of the
immune system is a key factor to a healthy life.



Method of the investigation
Obtained information from a specialized personnel,
data analysis and research.



Result
Eating plenty of fruits, vegetables and whole grains,
getting enough sleep, reducing stress, avoiding
alcohol and smoking and keeping up with annual
vaccinations can help to preserve and maintain a
strong
immune
system.



Conclusion
Why is our immune system important? Immune
system is a system that keeps us safe from
infections and diseases. Our immune system plays
a crucial role in maintaining proper health. Every
single breath that we inhale, every drop of water we
drink or every bite of food we eat, all contains
germs. Strong immune system fights against those
germs and keeps us protected. People with weak
immune system, might catch these diseases more
easily.

Example of immune system
boosters

Which is the best killer of bacteria? Garlic, onion or honey?
Sara Trajkova, Kliment Angelov
Suzana Trajkova
Vanco Prke, Vinica/Macedonia, saratrajkova999@gmail.com
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Introduction

act better than an antibiotic and on Streptococcus

It is widely known that garlic has the ability to fight
against bacteria and viruses. The antimicrobial
substance in garlic is called allicin. Allicin is contained
in garlic from 0.3% to 0.5%. It is also discovered that
honey has antibacterial effect. We are all aware that
onion absorbs the bacteria but does it kill them? This
project is designed to prove that garlic, onion and
honey are, indeed effective in killing bacteria.

17
Method of the investigation
We have selected 4 strains of pathogenic bacteria
isolated from different sites and Candida, isolated by
tongue. They are planted on appropriate
bacteriological base. Solution of garlic, onion, honey
and antibiotic is added on the planted surface. After a
period of incubation, the material is inspected and
the zones of inhibition are measured. After analyzing
the results, it is concluded that:

18

Results of the experiment

- Garlic and honey have antibacterial abilities.
- Onion has not antibacterial abilities.
- Garlic and honey act well on gram positive cocci
– Streptococcus pyogenis group, on some E. Coli

aureus garlic is better than honey.
- Garlic and honey have excellent effect on fungus
Candida

4

Conclusion

Candida is often a result of too much taken
antibiotics. Eating garlic and honey while taking
antibiotics would prevent the development of
infections with this fungus, and at the same time
would increase the effect of the antibiotic.

ANTIOXIDANT EFFECTS OF STANDARDISED ETHANOLIC PHYLLANTHUS
NIRURI EXTRACT AND ITS ACTIVE COMPOUNDS ON HYDROGEN PEROXIDE
STIMULATED COLON CELLS
Hamsa Yogini A/P Ganesan1
1
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ABSTRACT

Phyllanthus niruri has been used in modern
medicine to prevent or treat multiple
disorders such as diabetes, kidney stones
and HIV. In Malaysia, Phyllanthus niruri is
known as ‘dukung anak’ and is used
traditionally for medicinal purposes. This
research was conducted to investigate the
antioxidant effects of standardised
ethanolic Phyllanthus niruri extract and its
active compounds on hydrogen peroxidestimulated colon cells. This research aimed
to prove that natural products can be used
to mitigate risk of diseases, especially
cancers. CCD18Co cells (fibroblast normal
colon cells) were stimulated with hydrogen
peroxide, H2O2 which decomposes into
hydroxyl radicals which are highly reactive
free radicals. Excess free radicals causes
oxidative stress which can cause cell death,
chronic diseases and aging. Besides that,

excess free radicals also damage the DNA
(deoxyribonucleic acid) which increases
the chance of getting cancer. P. niruri
extract, along with its constituent active
compounds, mainly phyllanthin and
hypophyllanthin were tested for their ability
to prevent further DNA damage in H2O2stimulated cells. Among the assays that
were done to assess its ability were alkaline
comet assay, DPPH assay, FRAP assay and
GSH assay. Through alkaline comet assay,
Phyllanthus niruri proved to have positive
effects on preventing DNA damage in the
stimulated colon cells while the DPPH,
FRAP and GSH assay results showed that
Phyllanthus niruri has antioxidant property.
KEYWORD:
Phyllanthus
niruri;
Phyllanthus; antioxidant; oxidative stress;
natural remedy

PREPARATION AND CHARACTERIZATION OF CARBON NANOPARTICLES
FROM METROXYLON SAGU
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ABSTRACT

The acid hydrolysis of Native sago
(Metroxylon sagu) starch at 40°C was
monitored for 7 days. The yield of sago
starch was reduced from 15 g (100%) to
2.94 g (19%) when the hydrolysis rates
were increased to 80.4% on the seventh
day. X-ray diffraction results show a
gradual increase in crystallinity of
hydrolysed sago starch compared to the
native starch and the starch changed from
C-type to A-type. FE-SEM micrographs
showed that hydrolysis starch owned round
shape and rough surface with size diameter
of 125-257 nm. In addition, DSC analysis
shows the melting enthalpy (J/g) was
reduced to 2.49 J/g. Starch nanoparticles
were further used to prepare carbon
nanoparticles by refluxing with nitric acid
for 1 hour. The obtained carbon
nanoparticles show round shape with size

diameter of 30-35nm. Carbon nanoparticles
show a peak at 392 nm under UV-visible
spectra which indicates the presence of
C=O bond. X-ray diffraction analysis
showed that the carbon nanoparticles are in
amorphous state. The prepared carbon
nanoparticles
owned
fluorescence
properties and it showed wide peak at 320
nm when excited with various energy
protons. The fluorescence properties of
carbon nanoparticles were confirmed under
UV-lamp, where they showed light green
ray under 365 nm of blue ray. Finally, this
research enables the identification of less
toxic property of the prepared carbon
nanoparticles from sago starch.
KEYWORDS: metroxylon sagu, acid
hydrolysis,
fluorescence,
carbon
nanoparticle
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1. Introduction
Increasing environmental concern
demands that we employ ecological
management, such as using organic inputs and
managing soil-plant and microorganism
relationships in the rhizosphere. In sustainable
agriculture, soil and crop management systems
are of vital importance for biological soil
fertility. The establishment of functional
mycorrizal symbioses improves the soil
nutrient availability to plants.Symbiotic
mycorrhizal fungi influence the terrestrial
environment in different ways, either through
direct interactions with the mineral or organic
substrates that they colonize, or indirectly, via
interactions with their host plants or other
organisms.

Sample

Identified minerals

excavated

quartz, feldspars, chlorite, muscovite / illite

area
former

quartz, calcite, feldspar, chlorite, muscovite /

garbage

illite, zeolite

dump
former

muscovite / illite, quartz, feldspar, calcite,

industrial

chlorite, silicate K, Mg and Al

factory

The objective of this study was to examine the
development of mycorrhizae associations in 3
types of sterile soil: a former industrial
factory, a former garbage dump, extensively
excavated area. We wanted to demonstrate the
potential of adaptation of soil micro flora to
plants.
At each location, three soil samples were
collected at 0-20 cm depth during the winter of
2016. We studied the possibility of
transferring all the mycorrhizae obtained in the
laboratory, in these sterile soils. The physical,
chemical and biological properties of a former
industrial factory, a former garbage dump and
an extensively excavated was studied.
Preliminary results are presented in the
following table:

(X-RAY DIFFRACTION SOIL ANALYSIS)

2. Method of the investigation
Five Triticum aestivum and Pisum sativum
seeds were sown into the sterile soil one week
after germination to two plants per pot.

The chosen plants in order to be studied in the
laboratory were: Triticum aestivum because it
is a poacea and It has a reduced root system
size (strong symbiosis are made) and with
Pisum Sativum because it has a relatively welldefined root system and has the ability to enter
into symbiosis with nitrogen-fixing bacteria.
We made insemination in laboratory of these
two species in containers with soil fertilized
so: 3 of each plant in soil with
guano(N:P:K=10:3:1), 3 in soil with
urea(N:P:K=20:0:0), and another 3 in soil with
N:P:K=15:15:15. For our experiments, we use
fertilizers in different proportions. Plants were
maintained in laboratory conditions: 20̊ C,
60% humidity, natural lighting.

We studied the development of mycorrhizael
associations in those 4 types of soil:

the development of mycorrhizae and presence
of heavy metals.

3. Conclusion
The extent to which interactions
between mycorrhizal associations and other
microorganisms influence different organic or
mineral substrates is still unclear and further
experiments are needed to distinguish between
the activity of mycorrhizal hyphae themselves
and facilitated mycorrhizal uptake of
compounds mobilized by activities of other
organisms.
The role of symbiotic mycorrhizal fungi in
terrestrial ecosystems is fundamental. Many of
the characteristic plant communities that
dominate the major terrestrial biomes of the
world do so today because selection has favored
different types of symbiotic associations that
are adapted to prevailing suites of soil,
vegetation
and
climatic
conditions
characterizing these different environments.
Comparative analysis of different systems will
improve our understanding of responses to
environmental and climatic perturbations. This
knowledge is an important for future,
sustainable
management
of
terrestrial
ecosystems.
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Ointment for acne treatment
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3.3.1 The purpose of the investigation
Provision of a preparation form of antiacne hydrogel
based on the active ingredients from summer savory
and wild thyme with antiseptic action. The puberty is
accompanied by acne and blackhead skin which
means not only an aesthetic problem, but you can
easily win the war against pimples by using this
hydrogel made with extract of summer savory or wild
thyme.
3.3.2 Method of the investigation
I found a group of researchers from the Metropolitan
University in Leeds, which established that an
alcoholic extract with savory was more effective in
acne treatment than other creams and lotions based on
ordinary benzoyl peroxide. The use of tincture is really
uncomfortable: it has short action because of the
alcohol’s evaporation, you cannot apply in effective
amounts on different surfaces, it flows and leaves
stain. As result I wanted to find a better preparation
form to apply this extract, so I documented myself
about opportunities and with the help of my
coordinator professors we found out to realize
hydrogel based on the savory extract, which is easier
to apply on the skin and it has the wanted rheological
nature. To expand the range of studied medicinal
plants in acne control I can add thyme- as another
efficient plant. This is similar to savory but it cannot
be found in medical forms in specialty literature.
3.3.3 Results of the experiment
I created a comparative microbiological test of the
two plant extract: I prepared a water-based infusion of
savory and thyme. The extracts were contaminated for
an hour respectively 24 hours with pathogenic
bacteria. After an hour-contact with pathogenic
bacteria (Staphylococcus aureus hemolytic) in the tea,
I obtained a rich confluent culture. After the tea’s 24
hour-contact with bacteria, the result was a significant
decrease of colonies.

Staphylococcus aureus hemolytic
The formulation of the hydrophile ointment: The
release and absorbtion of active ingredients from the
ointments, depends on numerous factors, but the most
importants are: the kind of ointment’s base;
the ointment’s release capacity in active ingredients;
the physical-chemical properties of built-in
substances.
As a result, to ensure a maximum efficiency at the
place of application, an important phase in obtaining a
suitable ointment is the choosing phase of the auxiliary
substances and technologies.
The spreadability control was determined with the
help of an Ojeda – Arbussa extensometer:

Form

with thymus

(hydrogel

with sodium

Components

Concentration
(g%)

Role in
formulation

Extractum
Thymus
serpyllum

10,00

Therapeutic agent

sodium
carboxymethylcell
ulose

4,00

Viscosityincreasing agent

Ethyl alcohol

10,00

Dispersant agent

Distilled water

to100,00

Vehicle

carboxymethylcellulose 4%)

Hydrogel’s extensiometrical curve with CMC Na
4% and with vegetal extract in comparation with
Standard.

3.3.4 Conclusion
The hydrogels are washable, homogeneous , slightly
opalescent. I formulated two antiacne preparations
based on vegetal extract using as forming substance
the sodium carboxymethylcellulose. After the control
of the preparations I found out that the quality
provisions match to every form respectively the
physico-chemical and pharmocothechnical features.
Hydrogels adhere on the skin’s level and allow a good
release of active principles.They extand easily in thin
layer and can be removed with simple washing.
Hydrogel with sodium carboxymethylcellulose 4% is
optimal base to obtain an antiacne ointment.

Colloidal Silver - Rediscovering the Nanotechnology of the Past
Georgeta Pop
Liceul Teoretic “Pavel Dan”, Campia Turzii
Coordinating Teacher: Ana Turcu

1. Introduction
Colloidal silver (electro-colloidal silver) is a tasteless,
odorless, pure and natural substance. It is a very old
antibacterial, anti-fungal, anti-viral, and anti-biotic
without harmful side effects. The modern world has
given up most of the practices used by our ancestors,
being bombarded by the pharmaceutical industry and
the chemical industry with various unnatural
substances, some even toxic, to treat current problems
linked to the health of humans, animals and the
environment.

2. Purpose of the Research
The project aims to shed light on the rediscovery of the
power of silver.
Used in a newer formula, as a result of many years of
study, colloidal silver could be an environmentallyfriendly replacement for many synthetic substances that
harm our health and the environment.

3. Objectives
a) To inform people that our ancestors weren’t polluting
the planet with various toxic substances, instead they
were using only natural substances.

through laboratory methods bacteria in water before
and after the introduction of Colloidal Silver.

Redcurrant Experiment: Part of my redcurrants had
Anthracnose (caused by a fungi) and Aphids (caused by
insects). Knowing that silver has antifungal properties,
I started a “treatment” which meant to spray them with
colloidal silver.

Crops Experiment: I observed the development in
the plant growth while using Colloidal Silver on beans,
corn and grass.

Roses

Experiment:

Knowing that silver is
responsible for some connections with the ethylene
receptors of the plants, I want to see which plant withers
quicker.

5. Results
a) The bacteria inside water die in a very short time after
introducing a certain amount of colloidal silver in it.
b) Plant diseases such as Aphid Blister (Eriophyes ribis),
Anthracnose (Ribis pseudopeziza fungus), can be
prevented and combated by spraying them with
colloidal silver.

b) To clarify the question: Why the modern world does
not know about this form of silver?
c) To show the beneficial effects of colloidal silver,
using our experiments.
d) To bring alternatives regarding the use and
consumption of unnatural substances.

4. Methods
Fig 1: a)

b)

Water Experiment: We carried out tests on 4
different types of water, where we have identified

a) Spots caused by Eriophyes ribis.
b) After 10 days of treatment

<http://www.biophysica.com/colloidal_generator/plant
s_colloidal_silver.html>.

c) Increase in plant growth can be accelerated by
administration of colloidal silver.
d) The life of flower bouquets in vases can be extended
for at least two days with a small amount of colloidal
silver.

[2] "What Is Colloidal Silver?" Argint Coloidal
Antiseptic Si Antibiotic Natural. Salutifer. Web. May
2015. <http://salutifer.ro/ce-este-argintul-coloidal/>.
[3] Barwick, Steve. "The Ultimate Colloidal Silver
Manual." The Ultimate Colloidal Silver Manual. Web.
May
2015.
<http://www.ultimatecolloidalsilvermanual.com/>.
[4] "Silver Safety Pyramid." Silversafety.com. Web.
May 2015. <http://silversafety.org/pyramid.html>.
[5] Powell, Jim. "OUR MIGHTIEST GERM
FIGHTER." Science Digest 1 Mar. 1978. Web. May
2015 <http://www.cs.kestar.com.au/scidi78.pdf>
[6] Maas, George. "Silver Particles: No Threat To The
Environment."
Web.
May
2015.
<https://www.purestcolloids.com/SilverNoThreat.pdf>

Fig 2: Differences between test and control
samples

6. Applications based on my results
a) During natural disasters, especially in tropical
countries, it is an ideal and inexpensive way to sanitize
water and put in place a disease prevention regime.
b) In farms, veterinary clinics and fisheries, water can
be treated with colloidal silver to prevent infection with
pathogens.
c) To disinfect work surfaces.
d) To disinfect water in swimming pools.
e) To clean toothbrushes, dental prostheses.
f) In agriculture, horticulture, colloidal silver can be
used to accelerate plant growth or to slow down the
process of wilting and also to protect plants from
parasites.
g) Using Colloidal silver for food preservation.
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1. Introduction
I have chosen this topic because more and more
children are suffering from allergic asthma, and,
supposedly, in the next 5-7 years, one in two children
will be allergic. Nowadays, children are more exposed
to allergens like dust, air pollution and passive
smoking. Considering that, at the time being, most of
the children are not exposed to enough childhood’s
diseases in order to strengthen their organism,
which, in addition to the fact that more and more
mothers decide not to breastfeed their infants, there
are a lot of aspects that will eventually result in a
weak immune system. My research was carried in
2015 at the Emergency Hospital for Children “Sf.
Ioan” Galati, in the Department of Allergology, under
the guidance of Prof. Dr. Ierima Alexandru, Ph D. I
was also aided by Professor William Cookson and
Professor Miriam Moffatt from The National Heart &
Lung Institute at Imperial College London.

2. The purpose of the investigation
The main goal of my research was to find out how the
only existing medication works and how efficient it
really is and, while to stressing the importance of the
epigenetic developments. With the help of Prof. Dr.
Ierima Alexandru Ph. D., I was able to look into the
medicine that is supposed not only to reduce the
hazardous effects of the disease but also treat it. This
drug, that will be named X in the research, contains
an active chemical, Omalizumab, which blocks the
Immunoglobulin E (IgE), an antibody responsible with
the allergic response.

regarding the disease, as well as different aspects
(e.g. gender or age) that influence the frequency of
the allergy.
Subsequently, I was allowed to follow the evolution
of three subjects, differentiated from one another by
specific characters synthesized in the following table
(Table 3), during the treatment with X.

The research was carried out for 315 days in which
each patient
received 13-15
doses of medication
(after the 13th dose,
the first patient’s
organism started
rejecting the
medication). The
way their bodies reacted was analyzed and the data
gathered was included in the following chart (Figure
2)
When all the data was gathered, I was able to tell
that the drug used was not efficient enough, taking
into account the high cost of the medication and the
possible complications. Each subject presented a
positive evolution throughout the analysis but their
level of IgE was only decreased by 28-40 % after 13 to
15 doses. Good as the percentage might seem, the
various possible side effects like anaphylaxis, pectoral
angina or even cancer make one think that a better
solution is to be found.

5. Conclusion
3. Method of the investigation
First of all, I was granted access to the statistics
regarding the number of asthma cases in children in
Galati County from 2010 to 2014 (Table 2). The data
was used to determine the evolution in numbers

5.1. The existing medication needs improvement
regarding its efficiency (considering the fact that to
completely treat the disease a number of 40 to 45
doses are needed) as well as its cost (1200 Euros per
dose).

5.2. A better solution, and, in my opinion, the most
efficient treatment, would be the induced
methylation of the 34 genes that code the synthesis
of IgE. Although the exact loci of these genes are
known, further research is needed in order for the
procedure to be successful.
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Figure 2-The variation of the IgE level during the treatment with X
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1. Introduction
A significant number of central nervous system (CNS)
diseases occur as a consequence of degenerative
changes which impact neurons and supportive cells in
CNS. Therefore, one of the key objectives of
neuromedicine is to find the ways to produce these cells
in vitro, and subsequently graft them into damaged
parts of CNS [1]. It is known that astrocytes, as the
most numerous glial cells in CNS, besides the wide
range of important functions, which are still to be
examined, provide neurons with metabolic support [2].
Stem cells from apical papilla of tooth (SCAP) show a
significant potential for osteogenic, chondrogenic,
adipogenic and other differentiation pathways.
Besides, these cells have an ability of neurogenic
differentiation. Considering that they originate from
neural crest of gastrula, it is interesting that these cells
express some properties of immature neural cells even
without neuronal induction [3]. The main hypothesis of
this project is that astrocytes play an important role in
neurogenesis, so their influence on stem cells could be
used in co-culture in laboratory conditions to produce
mature neurons [4]. The aim of this project is to
examine to which extent astrocytes may influence the
SCAP differentiation into mature neurons in vitro.

2. Material and methodology
For purposes of this research, primary astrocytic
cultures isolated from post-natal cortex of Wistar rat
pups, and SCAP from impacted human third molar
tooth were used. Pieces of glass upgraded with
paraplast wax balls and coated with poly-L-lysine were
prepared for SCAP seeding. Astrocytes were seeded in
Petri dishes. Cells were separately incubated in DMEM
medium with 25mM glucose and 10% fetal bovine
serum until they reached 60-80% of confluence after
which they were placed into the same medium. The
cultures were cultivated without direct mutual contact.
After 24h, DMEM was replaced with Neurobasal
serum-free medium in order to provide an adequate
environment for neurons’ development [5]. Cells were
observed daily in order to visually determine
morphological changes, after which they were
subjected to immunocytochemical analysis. GFAP was
used as an astrocytic marker, whereas β-III Tubulin
was used as neuronal marker. Observations were

conducted on confocal microscope with corresponding
software package.

3. Results and discussion
Cell cultures have reached their confluence quickly
which proves DMEM medium to be suitable for their
proliferation. Astrocytes grew in monolayer until they
fully covered Petri dish, after which they, expectedly,
stopped with further divisions. SCAP were
morphologically elongated and grew in monolayer too
in all directions. First four days cells maintained their
confluence, while only the fifth day differentiation
beginnings could be observed in form of cellular
extensions, when, based on current literature, it was
expected that SCAP acquire morphology and
interconnectivity of neuron-like cells [5]. It was
determined that after chemically induced neuronal
differentiation,
SCAP
expressed
βIII-tubulin
(unpublished data) which is considered to be the one of

Figure 1. – Representative micrograph of βIII-tubulin
immunocytochemistry staining of neuron-like cells

the basic neuronal markers, which was also expressed
by cells differentiated in co-culture.

4. Conclusion
This project confirms stimulatory function of
astrocytes in neurogenesis, which represents a
significant contribution to the overall research of their
numerous functions. Contribution is achieved in the
field of SCAP research as well since they have been
used in co-cultures with astrocytes for the first time.
After only a week, SCAP developed into neuron-like
cells which express neuronal markers. It was also
observed that cells tend to establish connections, which
points to the successful cultivation of neurons in
laboratory conditions. Still, electrophysiological
measurements are yet to be conducted in order to
confirm that these neuron-like cells are actually
functional, mature neurons, which could be used in

further
research
for
finding
neurodegenerative diseases.

therapy

for
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1. Introduction
Bioprospection has become dynamic scientific field
that explores novel possibilities for the implementation
of natural products [1]. The aim of this study was to
screen in vitro antitumor activity of methanol extracts
of selected lower level organisms against the breast
adenocarcinoma MCF-7 cell line and to identify
potential bioactive principle(s) of the most effective
species.

2927.6 & 2854.2 cm-1, respectively) as possible key
bioactive(s) (Figure 2) [2]. Furthermore, negligible
contents of nitrites (< 0.1 mg/kg) and heavy metals
(including one metalloid species) (< 2.3 mg/kg) are not
likely to be responsible for the observed bioactivity.

A

2. Materials and Methods
The sponge Ochridaspongia rotunda (Arndt, 1937),
the bryozoan Pectinatella magnifica (Leidy, 1851), the
lichen Usnea barbata (L.) Mott. and the moss
Rhodobryum ontariense (Kindb.) Kindb. were
screened for the first time (Figure 1). Antitumor
activity and antimutagenicity were determined by
MTT and comet assays, respectively. Chemical
composition of the most promising organism was
estimated using Fourier Transform InfraRed
spectroscopy
(FTIR),
UltraViolet-VISible
spectroscopy
(UV-VIS),
Ion
Exchange
Chromatography (IEC) and Atomic Absorption
Spectroscopy (AAS).

B

C

D

Figure 1. – A. Ochridaspongia rotunda, B. Pectinatella
magnifica, C. Usnea barbata, D. Rhodobryum ontariense

3. Results and Discussion
O. rotunda methanol extract was found to be almost 55fold more selective against MCF-7 vs. MRC-5
(normal) cells, compared to doxorubicin (positive
control) that highly affected both normal and tumor
cells (Table 1).
Table 1. Antitumor activity of tested methanol extracts and
doxorubicin (Dox)
IC50 (µg/mL) O. rotunda P. magnifica U. barbata R. ontariense Dox
MCF-7
MRC-5

5.03
296.65

25.62
491.01

7.25
100.98

24.62
501.42

0.05
0.21

A 3.5-fold lower fragmentation of DNA molecule in
the presence of the sponge extract (vs. doxorubicin)
pointed out its good antimutagenic potential.
While both FTIR spectrum and meager content of
simple phenolics (< 3.0 mg/kg, in a dried sponge
material) practically excluded these compounds among
the antitumor leads, the spectrum imposed the idea of
sterol(s) (hydroxyl and methylene groups 3350.5 and

Figure 2. - FTIR spectrum of the sponge O. rotunda
methanol extract

4. Conclusion
O. rotunda methanol extract may afford novel drug
for breast tumor and/or inspire its design. Further
research should include in vitro antitumor screens of
the sponge extracts (using solvents of different
polarity) on a vast number of cell lines, coupled with
the relevant screens at ex vivo and in vivo conditions.
O. rotunda aquaculture (in situ and ex situ) should also
be formed, aiming to provide an optimal amount of
biomaterial for the isolation and identification of the
leading antitumor agents. Finally, the origin of these
organic compounds should also be carefully addressed.
Indeed, there is a chance that real producer(s) may be
the sponge symbiotic microorganism(s), primarily
some of its bacterial strain(s) [3].
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Introduction
Angiogenesis is the process by which new blood vessels
develop from an existing vasculature. It plays a critical
part in the onset of more than 50 diseases and is closely
associated with the transition of benign tumours to a
malignant one, making it a popular target in cancer
treatment.
In angiogenesis, the cell at the front of the sprout
becomes the tip cell, which leads the growth of a new
vessel while the cells that follow become stalk cells,
which build the body of the sprout. Endothelial cells
release Vascular Endothelial Growth Factor-A (VEGFA) in response to a hypoxic environment. The binding of
VEGF-A to VEGF receptor 2 (VEGFR2) on the cell
surface up-regulates Delta-like ligand 4 (Dll4)
expression of the cell. Dll4 binds to Notch1 receptor on
the neighbouring cell, inhibiting VEGFR2 and Dll4 but
activating Jagged1 (Jag1).
In other words, Notch-Delta signaling forms a negative
feedback loop, which causes the two cells to adopt
different fates: the sender (high Delta, low Notch)
becomes the tip cell while the receiver (low Delta, high
Notch) becomes the stalk cell. Conversely, Notch-Jagged
signaling forms a positive feedback loop which enables
the two cells (both high Jagged, high Notch) to adopt a
similar stalk cell fate. These maintain the required ratio
between tip and stalk cells for the development of a
functional blood vessel.
At the same time, Notch-Delta and Notch-Jagged
signaling is also differentially regulated by
glycosyltransferase Fringe, which glycosylates Notch
such that it binds to Dll4 more favorably than to Jag1. It
has been suggested that Fringe plays a stabilizing role
and opens up another possible signaling pathway to be
targeted in future cancer therapy.
In this paper, we develop a simple mathematical model
to investigate the pattern-forming potential of a system

in which lateral inhibition and lateral induction with
feedback is mediated by Notch-Delta and Notch-Jagged
signaling respectively between adjacent cells. We then
review currently available drugs as possible angiogenic
inhibitors in the treatment of cancer.

The Model
We model Delta-Notch and Jagged-Notch signaling as
being characterized by just three parameters: the level of
Notch activation, Delta inhibition and Jagged activation.
The VEGF-A signal activates Delta, which interacts with
its neighbors’ Notch to suppress the neighbor’s Delta,
i.e., each cell is laterally inhibited via Delta/Notch signal.
At the same time, the VEGF-A signal also activates
Jagged, which interacts with its neighbor’s Notch to
induce the neighbor’s Jagged, i.e., each cell is laterally
activated via Jagged/Notch signal. We then run
simulations and perform computational analysis of
different Notch, Delta and Jagged regulations using
Python.
Denoting the levels of Notch, Delta and Jagged activity
in cell i by Ni, Di and Ji respectively, we write:
=

×(

{ }+
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= ( { }−

)+

= ( { }−

)+

+

where t = time. Di/Ji denotes the mean of the levels of
Delta/Jagged activity in the cells adjacent to cell i.
F:[0,∞)[0,∞), G:[0,∞)[0,∞) and I:[0,∞)([0,∞) are
continuously
increasing
functions
whereas
H:[0,∞)[0,∞) is a continuously decreasing function. L
is the level of VEGF-A signal received by cell i. v is the
ratio of the decay rates of Delta/Jagged and Notch
activities. p and q are the ratio of Delta/Notch and
Jagged/Notch activities respectively. n, d and j represent
the regulation of Notch, Delta and Jagged respectively.

Results
Our computational analysis yielded 6 main findings:
i.

ii.

iii.

iv.

v.

vi.

Downregulation of Notch decreases tip cell
formation, resulting in a more controlled
angiogenesis and thus reduced tumour growth.
Upregulation of Notch increases tip cell formation,
resulting in a more extensive functional vasculature,
contributing to a robust tumour angiogenesis.
Downregulation of Dll4 increases tip cell formation.
However, the cells exhibit a hybrid tip/stalk fate,
forming a dense network of nonfunctional blood
vessels, a hallmark of chaotic angiogenesis.
Excessive upregulation of Dll4 decreases tip cell
formation, leading to a more stable development of
blood vessels.
Upregulation of Jagged leads to less distinct cell
differentiation, but is not significant enough to
destabilise the cell fate established through DeltaNotch interactions.
Downregulation of Fringe destabilises the tip/stalk
cell fate specification, but its significance in
angiogenesis remains unclear.

Conclusion
The general reasons for tumour angiogenesis are overactivated Notch, which increases the formation of
functional blood vessels; downregulated Dll4 and
upregulated Jagged, which leads to chaotic angiogenesis;
and downregulated Fringe, which results in indistinct
phenotypes between tip and stalk cells.
From this, we isolated two possible strategies to inhibit
tumour angiogenesis. First, we can inhibit the formation
of tip cells to reduce the formation of functional blood
vessels by repressing the Notch-Jagged pathway or overactivating the Notch-Delta pathway. Currently strategies
to inhibit Notch activity include the use of γ-secretase
inhibitors, anti-Notch1 monoclonal antibody, garcinol,
as well as therapeutic delivery of miR-200c. Second, we
can increase the formation of tip cells excessively to form
a dense network of non-functional blood vessels by
downregulating Delta while upregulating Notch. This
can be achieved through anti-Dll4 monoclonal antibodies
and Dll4-Fc.
While targeting Notch pathways to inhibit tumour
growth appears promising, it is important to realise that
Notch is involved in many development processes.

Hence, aberrant Notch signaling might result in many
unpredictable pathological consequences. However, as
cancer diagnostics become more precise, there is a huge
potential and possibility that future therapies will
become more personalised in applying drugs to damaged
signaling components on a case-by-case basis.
Finally, our findings highlight the significance of using
computer-aided strategies to effectively elucidate
complicated biological pathways for future drug design
in our attempts to inhibit tumour angiogenesis.
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1.

Introduction

Shrimp farming is an important industry in
Thailand. However, it has been greatly suffering from
White Spot Syndrome Virus (WSSV) which causes 90
– 100% mortality in 7-10 days. ICP35 is WSSV’s
protein which has a crucial role for viral survival. In
addition, the localization study of ICP35 revealed that
ICP35 was resided in the nucleus of host cell [1].
Thus, we hypothesized that ICP35 may have the
interaction with the DNA of host cell. However, the
evidence showing the direct interaction between
ICP35 and DNA has not been shown yet.
2.

Materials and Methods

2.1 The purpose of the investigation

To investigate the function of ICP35
2.2 Method of the investigation

The ICP35 encoding gene was cloned into the
E.coli expression vector (pET15b) and the
recombinant ICP35 was purified by using Ni-NTA
Gel Affinity Chromatography, then analyzed protein
expression by using SDS-PAGE and investigated the
interaction between ICP35 and DNA by using
Electrophoretic Mobility Shift Assay (EMSA) and
lastly modeled the structure of ICP35 by using
Homology Modeling

Figure 2. EMSA analysis
In addition, homology modeling suggested
that ICP35 may adopt the structure from TREX and
could form a dimer through the same mechanism as
seen in TREX. Because several conserved residues
playing an important role in dimerization in TREX are
also found to reside at the interface of the ICP35 dimer
as shown in Fig3.

2.3 Results of the experiment

The ICP35 was successfully expressed in high
purity and also form itself into a dimer as shown in
Fig1. The purified ICP35 was brought to incubate with
DNA for an hour. Then the ICP35 was analyzed by
EMSA. The result revealed that ICP35 could digest
the DNA and was inhibited its function by EDTA
which is a nuclease inhibitor as shown in Fig2.

Figure 3. Homology Modeling
2.4 Conclusions

ICP35 is a DNA-binding protein having DNA
digestion activity. In addition, we predicted that ICP35
may adopt structure from TREX and share similar
DNA digestion mechanism as seen in TREX.
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Introduction
Irradiation is the one of cancer treatments, by
irradiating carcinoma cells. These cells must be
damaged and become mitotic catastrophe. But since
1992 it was discovered that unirradiated cells which
nearby the irradiated cells could exhibit irradiated
effect and be damage like irradiated cells. This
phenomenal is call Bystander effect. This project is
contrasting on effect of techniques of irradiation and
type of irradiated cell to survival of bystander cell.
This studies will be helpful for selecting an irradiation
technique for treatment and extrapolating damaged
and effect due to radiation-induced bystander effect in
the future.

Irradiated
med.

%SF 2 Gy

%SF 6 Gy

MRC-5

134.9±18.7

93.8±8.3

A-549

131.6±18.4

93.5±12.4

Table 2 showing SF for MRC-5 received medium
from irradiated MRC-5 and A-549 cell lines

Purpose of the investigation
Study and compare effect of irradiation
techniques and types of irradiated cell to the growth
and survival of bystander cells due to bystander effect
Methods
All cell culture was performed in a laminar
flow cabinet for preventing bacterial contamination.
MRC-5 and A-549 were grown in DMEM with FCS
and incubated in a humidified 37°C incubator. The
cells were put in full-filled water phantom. Irradiated
using helical tomotherapy unit. Irradiated 2 Gy for 3
times separated with 24 hours for fractionation dose
and 6 Gy continuously for single dose. After
irradiation method, transfer irradiated medium to
MRC-5 bystander cells culture flask, using medium
exchange methods of Mothersill and Seymour (1997).
All experiments were repeated four times.
Results
Irradiated
medium

%PE
Control

%PE

%PE

2 Gy

6 Gy

MRC-5

38.8±3.3

52.8±6.7

34.0±2.4

A-549

33.5±3.6

46.4±4.7

28.7±4.0

Table 1 showing PE for MRC-5 received medium
from irradiated MRC-5 and A-549 cell lines

Figure 1 showing PF for MRC-5 received medium
from irradiated MRC-5 and A-549 cell lines

Figure 2 showing SF for MRC-5 received medium
from irradiated MRC-5 and A-549 cell lines
Conclusion
Bystander cells received fractionated dose was
significantly increasing growth rate but opposite result
in cells received single dose (p-value < 0.15). And
cells received medium from MRC-5 have exceeding
growth related with cells received medium from A549.
References
C. Mothersill and C. Seymore. 1997. Medium from
irradiated human epithelial cells but not
human fibroblasts reduces to clonogenic

survival of unirradiated cells. Int J. Radiat.
Biol. 1997:421-427
R. K. K. Lam, Y. K. Fung, W. Han and K. N. Yu.
2015. Rescue Effects: Irradiated Cells Helped

by Unirradiated Bystander Cells. Int. J. Mol.
Sci. 2015, 16, 25912609.
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1. INTRODUCTION
Gout is a purine metabolism disorder caused by the
level of serum uric acid in the blood exceeding the
normal level that results in accumulated urate
crystals in joints and their surroundings. Extremely
severe pain is felt since such crystals affect joints, and
life quality of patients deteriorates seriously. It is
reported that gout cases have been doubled in the
last two decades. Medication and apparatus used in
its treatment do not provide definite treatment. They
can be applied just after the first gout attack and help
relieve instant effects only. Medical Technical Textiles
is one of the most rapidly growing areas worldwide
and intensively used areas in the treatment of
different diseases. In our literature review, we found
out that the uricase enzyme can break down uric acid
crystals that cause the disease into allantoin, which is
less harmful substances to the body. Based on this
knowledge, we hypothesize that if uricase enzyme
immobilized medical technical textile is developed,
this textile can reduce the amount of serum uric acid
in gouties.

Within the scope of the project, in order to produce a
textile product including immobilized uricase enzyme.
First we followed the given steps below;
•
Enzymatic modification of PAN fabric with
nitrilase enzyme,
•
Activation of enzymatic modified PAN fabric
and optimization of activation conditions,
•
Immobilization of uricase enzyme to modified
PAN fabric by covalent bonding and optimization of
immobilization conditions,
•
Characterization process of enzymatic
modified PAN and uricase immobilized PAN by SEM
(Scanning Electron Microscope) and ATR-FTIR
(Attenuated Total Reflectance-Fourier Transform
Spectroscopy),
•
Implementation of uricase immobilized
enzymatic modified PAN fabric that we developed
to horse blood and determination of its
effectiveness in uric acid removal.

2. PURPOSE
In our project, we aimed to develop a medical
technical textile to remove uric acid crystals that are
produced during the disease, through the wound
area and blood; by means of enzymatic modification
of PAN (Polyacrylonitrile) fabric with nitrilase
enzyme, covalently immobilizing the uricase enzyme
that breaks down uric acid to the modified fabric.

3. METHOD
We started the project by designing a medical
technical textile product for removing of uric acids
from blood and wound. For this purpose,
Polyacrylonitrile (PAN) fabric was enzymatically
modified with nitrilase enzyme, and the fabric
prepared for reaction for uricase enzyme (EC 1.7.3.3.)
immobilization. The project was carried out after
forming various control groups and experiment
groups.

Figure: Enzymatic modification of PAN fabric and
Uricase enzyme immobilization

4. RESULTS AND CONCLUSION
In our project, modification of PAN fabric was done
enzymatically. In modification, nitrilase enzyme was
used. After the modification, carboxylic acid groups
were formed in the structure of the PAN fabric.
Modification was examined by ATR-FTIR spectroscopy

and SEM devices. Uricase was covalently immobilized
to the carboxylic acid groups obtained from the
modification on EDC activated PAN fabric. Activities
of the uricase immobilized PAN fabrics were given in
results. Activity values of washing waters were
recorded to be compatible with activity values of
uricase immobilized PAN fabric. The immobilization
process was proven by ATR-FTIR spectroscopy and
SEM devices. Finally, the uricase immobilized fabric
and uric acid removing in blood was examined, and it
was seen that the fabric significantly affected the
blood uric acid.

of uric acid was removed with uricase immobilized
PAN fabric in 30 minutes. Thus, the uric acid level was
reduced to reference values.

Figure: SEM images of uricase immobilized enzymatic
modified PAN fabric

Figure: The effect of the EDC amount on activation of
PAN fabric (Working conditions: activation buffer: pH 5 50
mM phosphate buffer)

 As a result of enzymatic modification; free
carboxylic acid groups were activated with the
activating agent, EDC.
 Optimization of the activation with EDC was
performed. During optimization;
1. Optimum amount of EDC was determined as 10mg.
2. Optimum buffer pH was determined as pH 4.
3. Optimum buffer concentration was determined as
100 mM.
 Optimization of the uricase immobilization was
performed. During optimization;
1. Optimum buffer pH was determined as pH 5.
2. Optimum buffer concentration was determined as
10 mM.
3. Optimum amount of enzyme was determined as 0,3
U.
4. Optimum temperature was determined as 4°C.
5. Optimum stirring speed was determined as 250 rpm.
6. Optimum time was determined as 6 hours.
While activity of uricase immobilized fabric was
0,00173 U prior to optimization studies, the value
rose up to 0,0165 U approximately increasing ten
times as a result of the studies.
The product in the scope of this project was
designed for gout. Therefore, uricase immobilized
fabric was used on blood experiments at optimum
conditions. As a result of blood experiment, 87,75%

Our bioconjugate can be designed in a way to
reduce uric acid concentration that causes gout. It
can also be used for other diseases increasing uric
acid concentration in blood. Furthermore, this study
reveals that several textile materials can gain
different characteristics by using enzymes and
microorganisms.

Figure: The effect of pH on activation of PAN fabric
(working conditions: 10 mg EDC, buffer concentration
50 mM)

Figure: The effect of buffer concentration on activation of
PAN fabric (working conditions: 10 mg EDC, activation
pH 5)

Figure: The effect of pH on activation of PAN fabric
(working conditions: 10 mg EDC, buffer concentration
50 mM)

Figure: The effect of enzyme activity on uricase
immobilization (working conditions: buffer pH 5, buffer
concentration 10 mM, incubation temperature 25°C,
stirring speed 150 rpm, incubation time 2 hours)
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Introduction:
Beer is the third of the most popular drinks in world.
Beer is one of available drinks, so that a great percent
of beer consumers are teenagers, who can not afford
other drinks. Despite of contain of alcohol, it is
believed that beer has medical properties. Robert
Koch, who found the causative agent of cholera,
established, that beer has a positive influence into
human health. So I was interested in studying the
antimicrobial properties and influence of different
sorts of beer on human normal microflora
The purpose of investigation:
The main goal of investigation is studying of the
microbiological properties of the following sorts of
Ukrainian beer such as infiltrated Chernihivske “Bila
Nich”, Chernihivske non-aclohol eco-beer, Rohan
“Veseliy Monah” and Rohan traditional light beer;
The tasks of investigation are: to study and make
analysis of literature about the topic of research; to
study out antimicrobial properties of different sorts of
beer;
Methods of investigation:
To accomplish the tasks of our research the following
methods has been used:
Theoretical analysis of literature, making comparison
of sorts of beer and generalization of literature sources;
Empirical methods: differential diagnosis method of
coloring by Gram; sowing microorganisms on solid
and liquid nutrient media; method of diffusion into
agar; method of Koch;
Results of investigation:
Due to the tasks of investigation, the first experiment
was the studying beer’s antimicrobial functions, it was
determined, that investigated sorts of beer has no
antimicrobial properties. It is shown in table 1 below.
Antimicrobial properties of beer (Table 1)

Microorganism culture
S.aureus B.subtilis E.coli
C.albicans
Diapason of antimicrobial property, mm

Sort of beer
№1 – infiltrated
Chernihivske “Bila
Nich”
№2 – Chernihivske
eco-beer without
alcohol

_

_

_

_

_

_

_

_

№3 – Rohan
“Veseliy monah”

_

_

_

_

№4 –Rohan
traditional light beer

_

_

_

_

It is considered that the reason is preservatives, which
can make the shelf life of beer longer than 3 days.
Quantity of lactobacillus colonies in nutrient
media with beer
Due to result of second experiment, it was realised,
that in all of the petri dishes the quantity of
lactobacillus colonies in nutrient media with beer is
higher than in control pattern without beer. The
highest result was in example with infiltrated beer
«Bila Nich» by Chernihivske. The smallest result was
in petri dish with non-alcohol beer, but the quantity of
lactobacillus colonies is higher than in control dish. It
can be seen at table 2.
(Table 2)
Sort

Cultivation

Quality of
calonies

Quality of
lactic
bacteries

Control
Infiltrated
Chernihivske
"Bila Nich"
(№1)
Chernihivske
non-aclohol
eco-beer (№2)
Rohan
traditional light
beer (№4)

1:10

12

120

1:10

36

360

1:10

17

170

1:10

22

220

Conclusion
During the research it was studied microbiological
properties of different sorts of beer such:
Chernihivske “Bila Nich”, Chernihivske non-alcohol
eco-beer, Rohan “Veseliy Monah” and Rohan
tradition light beer. Studying the antimicrobial
properties, it was determined, that following sorts of
beer has no influence on microorganism cultures. In
next part of research that was studying quantity of
lactobacillus colonies in nutria medias with beer it
was found out that different sorts of beer has positive

influence into human organism and cultivating lactic
bacteries.
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ABSTRACT

Phyllanthus niruri has been used in modern
medicine to prevent or treat multiple
disorders such as diabetes, kidney stones
and HIV. In Malaysia, Phyllanthus niruri is
known as ‘dukung anak’ and is used
traditionally for medicinal purposes. This
research was conducted to investigate the
antioxidant effects of standardised
ethanolic Phyllanthus niruri extract and its
active compounds on hydrogen peroxidestimulated colon cells. This research aimed
to prove that natural products can be used
to mitigate risk of diseases, especially
cancers. CCD18Co cells (fibroblast normal
colon cells) were stimulated with hydrogen
peroxide, H2O2 which decomposes into
hydroxyl radicals which are highly reactive
free radicals. Excess free radicals causes
oxidative stress which can cause cell death,
chronic diseases and aging. Besides that,

excess free radicals also damage the DNA
(deoxyribonucleic acid) which increases
the chance of getting cancer. P. niruri
extract, along with its constituent active
compounds, mainly phyllanthin and
hypophyllanthin were tested for their ability
to prevent further DNA damage in H2O2stimulated cells. Among the assays that
were done to assess its ability were alkaline
comet assay, DPPH assay, FRAP assay and
GSH assay. Through alkaline comet assay,
Phyllanthus niruri proved to have positive
effects on preventing DNA damage in the
stimulated colon cells while the DPPH,
FRAP and GSH assay results showed that
Phyllanthus niruri has antioxidant property.
KEYWORD:
Phyllanthus
niruri;
Phyllanthus; antioxidant; oxidative stress;
natural remedy
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ABSTRACT

The acid hydrolysis of Native sago
(Metroxylon sagu) starch at 40°C was
monitored for 7 days. The yield of sago
starch was reduced from 15 g (100%) to
2.94 g (19%) when the hydrolysis rates
were increased to 80.4% on the seventh
day. X-ray diffraction results show a
gradual increase in crystallinity of
hydrolysed sago starch compared to the
native starch and the starch changed from
C-type to A-type. FE-SEM micrographs
showed that hydrolysis starch owned round
shape and rough surface with size diameter
of 125-257 nm. In addition, DSC analysis
shows the melting enthalpy (J/g) was
reduced to 2.49 J/g. Starch nanoparticles
were further used to prepare carbon
nanoparticles by refluxing with nitric acid
for 1 hour. The obtained carbon
nanoparticles show round shape with size

diameter of 30-35nm. Carbon nanoparticles
show a peak at 392 nm under UV-visible
spectra which indicates the presence of
C=O bond. X-ray diffraction analysis
showed that the carbon nanoparticles are in
amorphous state. The prepared carbon
nanoparticles
owned
fluorescence
properties and it showed wide peak at 320
nm when excited with various energy
protons. The fluorescence properties of
carbon nanoparticles were confirmed under
UV-lamp, where they showed light green
ray under 365 nm of blue ray. Finally, this
research enables the identification of less
toxic property of the prepared carbon
nanoparticles from sago starch.
KEYWORDS: metroxylon sagu, acid
hydrolysis,
fluorescence,
carbon
nanoparticle
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Introduction

Several courses aimed at improving the efficiency of student
learning have proposed juggling as a means of enhancing
memory. In our research we aimed to find out if 3-ball
juggling can influence the efficiency of working memory in
a group of 16-year old high school students.

2

The method

We recruited a 40 high school students and assigned half
each to a control group and an intervention group. Both
groups were told to perform three one-stimulus (position) nback tests of increasing difficulty: 1-back, 2-back and 3back. The first set of tests was performed by both groups
without juggling. After a week the test were repeated, with
the intervention group performing a ten-minute juggling
session prior to testing. Test score improvements between the
first and second test were determined for both groups.

3

The results

The results are shown in table (1). The columns represent the
value of the median for each test. The quartile bar represents
the values of the first and third quartile.

In the results of the 2-back test we can see that the
intervention group experienced a greater improvement in test
score than the control group. This improvement is even
greater in the 3-back test, in which difference

between the first and second test is 10 percentage points
higher in the intervention group than in the
control group. The sign test performed on each pair of n-back
tests revealed that the study group had a statistically distinct
improvement in the 3-back test (star above the graph).

4

The hypothesis

Juggling is a coordination-demanding skill. A study (1)
conducted at Oxford University, demonstrated that long-term
juggling training induces gray matter growth in a brain
region called intraparietal sulcus. Because this region is
responsible both for coordination and working memory, we
may conclude that stimulating it through juggling causes it to
work more efficiently in a working memory task provided
after juggling.

5

Conclusions

The results of the experiment indicate that participants who
performed a juggling session prior to the second test had a
greater degree of improvement than the group that did not.
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The efficiency of iPSC-derived astrocytes using defined factors
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The purpose of the investigation
Psychiatric diseases, like schizophrenia, have proven
difficult to study in the laboratory. Throughout history,
scientists tried to find causes and cures of these diseases by
studying neurons. Nevertheless, more scientists are seeing
the importance of glia within the brain, such as astrocytes.
Classical means of obtaining brain cells to conduct this kind
of research, have their drawbacks. Finding the right models
with which potential therapies could be tested or more insight
into the pathophysiological process of these diseases could
be gained, therefore remains a challenge.
Recently, the iPSC-method has emerged as a potential
alternative. iPSCs are pluripotent stem cells, generated from
mature somatic cells by the introduction of reprogramming
factors. Like other pluripotent stem cells, iPSCs can be
coaxed to differentiate into any cell type, by exposure to a
combination of growth factors and cell culture conditions.
The iPSC-method offers the only known practical way of
studying the development and function of live human brain
cells and the possible effect of human genetic background on
disease, since iPSCs capture the genetic diversity of the
patient [1].
Nevertheless, there is little experience with and few data on
this method. It was noticed that a specifically low amount of
data is to be found on the efficiency of the iPSC-method. This
leads us to our main research question: What is the efficiency
of iPSC-derived astrocytes using defined factors?
The method we set out to study was previously used by
Kondo et al. (2014) [2], which leads to our first sub-question:
How do the results of this research compare to the efficiency
of generating iPSC-derived astrocytes as stated in the
research by Kondo et al. (2014) concerning quantification?
A larger positive ratio of differentiated cells is expected in
our protocol, because of the use of different markers. Kondo
et al. (2014) used Nestin, GFAP, GLT1/ALDH1,
A2B5/CNPasae, and TUJ1/MAP2. Besides Nestin (neural
precursor marker), GFAP (astroglial marker) and TUJ1
(neural lineage marker), the markers SOX2 (pluripotency
marker), FOXG1 (neural progenitor marker) and S100B
(astroglial marker) were used by us as well.
Comparing the results of the protocol as used by Bas
Lendemeijer (PhD), whose research was conducted in the

Erasmus as well, formed the second sub-question:
How do the results of this research compare to the efficiency
of generating iPSC-derived astrocytes by Lendemeijer
concerning quantification?
A similar or smaller positive ratio of differentiated cells in
our protocol is expected. The same protocols were used, but
as Lendemeijer (PhD) is more experienced in said iPSCmethod, the possibility of having a less efficient protocol
should be considered.

Methods of investigation
As forming iPSCs from dermal biopsies is a lengthy
process, the initial phases of our research were performed
beforehand by Bas Lendemeijer (PhD).
Adherent cultures were maintained in NPC-medium, which
was refreshed every other day. The NPC-medium consists
of DMEM/F12, N2 supplements (added 1:100), B27-RA
supplements (added 1:50), 1 ug/ml Laminin (added
1:1000), 20 ng/ml bFGF and 1% P/S.
NPCs were maintained at high density, grown on laminincoated plates in NPC-medium and split approximately 1:4
every week with collagenase IV.
Cells were fixed in 4% PFA in PBS, washed multiple times
with PBS, and primary antibodies were added: mouse
Nestin, 1:200; chicken TUJ1, 1:100; rabbit GFAP, 1:200;
rabbit SOX2, 1:200; goat FOXG1, 1:200; mouse S100B,
1:200;
The next day, cells were washed again with PBS and then
added a mix which (in a 100 mL solution) consists of 70 mL
miliQ, 5 ml 1M Tris, 0,9 gr. NaCl, 0,25 gr. Gelatine
(dissolved in 5 mL MiliQ) and – after setting the pH to 7,4 –
0,5 mL 10% Triton.
Afterwards, the following secondary antibodies were
added: Alexa donkey 488 anti-rabbit, Cy 3 donkey antimouse, Cy 5 donkey anti-goat and Cy 5 donkey antichicken; ratio 1:200. To visualize nuclei, slides were stained
with DAPI. The day after, images were acquired using a
Zeiss confocal microscope.
The amount of positive cells were quantified for the above
mentioned markers by analysis with the cell counter of
imageJ, expressed ‘per DAPI%’. Cells were counted
individually to ensure accuracy.

Results
C
A

D
B

Nestin (p > 0,05) is, on the whole, expressed less in the cells
from Kondo et al. (2014) at D28. GFAP (p < 0,05) is, on the
whole, expressed more in the cells from Kondo et al. (2014)
at D28. TUJ1 (p > 0,05) is expressed slightly less in the cells
from Kondo et al. (2014) at D28. Based on the functions of
these markers, the study by Kondo et al. (2014) is more
efficient. This conclusion does not correspond with our
hypothesis.
Conclusion on sub-question II
We compared the mean results of the shared markers GFAP,
S100B and TUJ1 to the research by Lendemeijer. We will
compare our D0 results with the D28 results of Lendemeijer.
At cell line 94.3, GFAP (p < 0,05) and S100B (p > 0,05) were
expressed more in the cells of Lendemeijer. This applies to
TUJ1 as well, to a lesser extent (p > 0,05).

Figure 1: Results
(A-C) Graph of positive ratio of marker per DAPI% at D0 and D28 of cell
line 94.3, 995.1 and 96.6, respectively.
(D) Representative image of cells, made with a Zeiss confocal microscope.

Afterwards, a mean of individual percentages was made.
Statistical analysis of the raw data was done with a
Student’s t test, using Excel software. P-values <0.05 were
considered significant.

Conclusion
Conclusion on main research question
In all cell lines at D28, SOX2 had an expression of 79,59%
or higher and GFAP an expression of 11,53% or lower. All
cells had a significant growth (p < 0,05) in the expression of
SOX2 and GFAP. However, the growth of SOX2 from D0 to
D28 was much higher than the growth of GFAP. Based on
the functions of these markers, we conclude that the cells
remain for the greater part in a pluripotent state. Therefore,
the overall efficiency of making iPSC-derived astrocytes
using defined factors is low.
Conclusion on sub-question I
We compared the mean results of the shared markers Nestin,
GFAP and TUJ1 on D28 to the research by Kondo et al.
(2014).

Figure 2: results by Kondo et al. (2014)
Quantification of hiPSC differentiation of the pictures seen on the right.

Figure 3: Results from B. Lendemeijer (PhD) – ‘ASTRO DIFF
high passage number NPC lines (passage 9)’

At cell line 96.6, GFAP (p < 0,05) and S100B (p > 0,05) were
expressed more in the cells of Lendemeijer. TUJ1 (p > 0,05)
was expressed equally in both studies (0,00%).
At cell line 995.1, no expression of TUJ1, S100B or GFAP
was detected, forming a contrast with the findings of
Lendemeijer.
To conclude, based on the functions of these markers, the
research by Lendemeijer is more efficient. This conclusion
corresponds with our hypothesis.
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Introduction
In July 1969, Neil Armstrong and Buzz Aldrin were the
first human beings place their footprints on the surface
of the Moon. Now, almost 50 years later, mankind is
preparing itself for a new adventure. An adventure even
greater, more expensive and more prestigious than the
Apollo moon programme. An adventure with the red
planet as destination. Building a rocket to bring people
to Mars is one challenge we have to face. However,
feeding people during this 9 month journey and when
they arrive on Mars is a much bigger issue. Sending
rockets to Mars carrying only food is simply too
expensive. Therefore, people should be able to
cultivate their vegetables on the surface of Mars.

The purpose of the research
Growing plants on Mars is far more difficult than
growing them on earth. The average temperature of -35
degrees Celsius at the equator with differences of -110
degrees and +30 degrees Celsius are extreme
environments for all life types. Furthermore, the air
pressure of Mars is almost 2000 times lower than our
planet and radiation at the surface is sky-rocketing in
comparison with earth. All those factors contribute to
the fact that cultivation on Mars is impossible without
proper protection. Therefore, plants should be grown in
greenhouses.

As an experiment, we compared the growth of plants
in earth-like conditions with plants growing under
Mars-like conditions. This is done with 5 different
species: tomatoes (Solanum lycopersicum
'Moneymaker'), red beans (Phaseolus vulgaris
'Berna'), sweet corn (Zea mays convar. Saccharata
'Golden Bantam'), courgette (Cucurbita pepo 'Black
Beauty') and radish (Raphanus sativus subsp. Sativus
'Ronde Half Rode Witpunt'). This choice is based on
the growing characteristics of each species.
For each species, 3 different groups where used:
- Group 1 in Martian soil;
- Group 2 in potting compost under the reduced light
circumstances of the equator of Mars;
- A control group in potting compost with light
intensity of equator of earth.
All plants have been growing for 50 days.

Method of our research
For this research, soil was used that originally came
from Mauna Kea, a dormant volcano on Hawaii. Here,
you can find a basaltic soil similar to that found on the
surface of the planet Mars. To make the soil useful for
the experiment it first had to be adapted by the
American space agency NASA in a specialised
laboratory in Washington. In this way, the soil is almost
identical to the soil on the surface of the planet Mars.
The samples are very much loess ‘lookalikes’, only the
ground is lacking many nutrients.

Figure 1: Experiment set-up

Results of the experiment
Most crop species grew well in the Martian soil. Also
the plants which got the same amount of light as is
present on the Martian surface thrived, although in both
cases the plants generated less biomass than the control
group. After 50 days, the red beans had grown the best
and formed the biggest leaves to compensate for the
reduced light as usual on Mars. The tomatoes didn’t
grow so well due to the lack of nutrients, especially
nitrogenous substances, in the Martian soil and reduced
light.

Figure 3: Tomatoes (Solanum lycopersicum
'Moneymaker') after 50 days (l.to.r control group,
group 1, group 2)

Conclusions

Figure 2: Red beans (Phaseolus vulgaris 'Berna')
after 50 days (l.to.r control group, group 1, group 2)
After the 50-day growth period, we tested the organic
material generated by the crops for heavy metals in the
Nutricontrol laboratory because most species grew
well. This analysis for the determination of the exact
concentration of some heavy metals (mercury, arsenic,
cadmium and lead) in crops grown in a soil similar to
that found on the surface of the planet Mars was never
previously carried out. This was done because the
Martian soil contains lots of heavy metals. It is
dangerous for humans when we get too much of them
in our body. The results of the analysis showed that the
percentage of heavy metals forming on the leaves is
less that the 10% restriction of the European Union,
which means the leaves should be edible. Finally, the
results of the research showed that in the nutrient-poor
soil of Mars, the nitrate concentration can be raised by
the cultivation of the red bean. This plant is able to
grow well in this soil and can convert nitrogen from the
air into nitrate. Crops which need lots of nitrate (e.g.
tomatoes) for a good growth can benefit from this and
grew much better.

According to the experiments done, plants should be
able to grow on the planet Mars in a strictly controlled
environment. Leaves collected from the plants are
suitable for human consumption. Finally, we
discovered that cultivating red beans is a good
possibility to increase the nitrate concentration in the
Martian soil and crops, which need lots of nitrate for a
good growth, grew much better than first instance.

Acknowledgments and further research
Results of this experiment can also be linked to the
earth instead of Mars. On our own planet, we also have
many places where growing plants is very difficult or
impossible due to a poor soil. Therefore, we should
compare Mars with these places. As this research
shows plants are able to survive in extreme conditions
which can lead to a more effective food production for
the future.
In May 2016, a group of scientists from Wageningen
University (The Netherlands) under the leadership of
Dr. Ir. W. Warmelink is going to do further research on
this subject. Their focus is on testing the fruits from the
species for heavy metals, to see if these parts of the
plants are suitable for human consumption. They are
also going to cultivate red beans in Martian soil because
this specie grew well in this experiment under Marslike conditions.

Investigating mutants of Chikungunya virus in IFNAR-/- mouse fibroblasts
Li Jiaqi1*, Lisa Ng Fong Poh2
1

Raffles Institution, 2National University of Singapore, Singapore,* li_jia_qi_1998@hotmail.com

1 Introduction
Chikungunya virus (CHIKV) is a mosquito-borne
alphavirus,
transmitted
mainly
via
theAedesaegyptiand Aedesalbopictusspecies[1, 2].
CHIKV has infected millions around the world since
its re-emergence from East Africa in 2004.
Symptoms of CHIKV infection include fever,
myalgia, polyarthralgia, rashes and headaches. There
have been many cases of chronic polyarthralgia,
which can be severe and last for years [3, 4].
However, no effective vaccine or treatment against
CHIKV currently exists.
As humans are the sole amplification hosts in urban
CHIKV transmission, it is ideal to control virus
spread through vaccination. However, there are no
licensed CHIKV vaccines available. Possible
vaccines developed from inactivated viruses,
recombinant or chimeric viruses, and virus-like
particles are unable to induce similar immune
responses as that from natural CHIKV infection, and
are expensive to produce [5–7]. Live-attenuated
vaccines, meanwhile, are more similar to the wildtype strains, tend to be easier and cheaper to produce,
and provide more durable immunity [8]. Here, we
have explored an innovative approach of studying
CHIKV to develop attenuated vaccines – by studying
mutant strains.
In this investigation, we studied three mutant viruses
with missense mutations in the non-structural protein
region of the CHIKV genome. These mutations were
selected as they are naturally occurring in the closely
related Semliki Forest virus (SFV), and were shown
to result in reduced virulence in SFV[9]. These
mutations were induced in CHIKV, and the effects of
the mutant CHIKVs were compared to the wild-type
CHIKV (WT CHIKV) strain. Parameters studied
included differences in infectivity, replicative
potential and ability to induce immune responses,
specifically the expression of interferon α and β, in
WT and mutant CHIKVs.

Figure 1. CHIKV genome showing sites of missense
mutations in mutant CHIKVs.
Additionally, a key anti-viral responses in CHIKV
infections is the type I interferon (IFN) response,
which is strongly induced in nonhematopoetic cells

such as fibroblasts. Upon infection with CHIKV, IFN
α and IFN β are produced [10], which binds to the to
IFNα/β receptor (IFNAR) to elicit the downstream
responses to counter CHIKV infection [11]. To study
the effects of mutant CHIKVs without interference
from the type I IFN response, IFNα/β receptor knockout (IFNAR-/-) mousetail fibroblasts (MTFs) were
used. This prevents the production of downstream
anti-viral proteins, allowing for the different effects
of the various mutants to be studied more accurately.
This investigation will allow insight into the
mechanisms of infection by mutant CHIKVs,
furthering the prospects of developing a liveattenuated CHIKV vaccine. If the mutations can
cause reduced infectivity and replicative potential,
while maintaining an immune response similar to
natural CHIKV infections, they may be useful in
developing a live-attenuated CHIKV vaccine.
2 Experimental Procedures
Primary cell culture of IFNAR-/-MTFswas
performed, followed byseeding and infection with
CHIKV strains. Cells were harvested for RNA
extraction and flow cytometryat time points of 0, 1,
3, 6, 12 and 24 hours post-infection (hpi). Flow
cytometry was used to analyse the infectivity of WT
and mutant CHIKVs, as the ZsGreen Tag in the
CHIKV genomes allowed infected MTFs to be
distinguished via the FITC channel of the BD FACS
Cytometer (Cantos II). Viral RNA and total RNA
were extracted, followed by quantitative real-time
PCR to study viral load and gene expression
respectively. The experiment consisted of 3 technical
replicates.
3 Results and Conclusions
As hypothesised, the mutants displayed altered
infectivity and replicative potential, and induced
different levels of gene expression in the MTFs,
compared to WT CHIKV. Specifically, mutant 1
showed lower viral replication and infectivity, and
reduced expression of IFN α. This may be due to the
mutation site being situated near the cleavage site
between nsP1 and nsP2, thus resulting in slower
cleavage and viral replication, reflecting lower
vRNA copies and infectivity. Mutant 2 displayed
lower infectivity but maintained the induction of type
I IFN production, possibly due to the altered helicase
and protease function coded by nsP2, which contains
the missense mutation. The reduced infectivity of
these two mutants suggests that they are weakened

viruses, showing great promise to explore for the
development of a live-attenuated vaccine. The third [7]
mutant, mutant 3, displayed similar infectivity and
replicative potential as the WT strain, but
surprisingly, induced IFN β production by nearly
600-fold at 12hpi. As the anti-viral function of the
type I IFN response is desired to counter CHIKV
infection, it is thus ideal for the vaccine or treatment
to stimulate higher IFN production. This makes the [8]
IFN-inducing properties of mutant 3 interesting to
explore. Future developments and Implications
In the future, it is possible to study mutants with a
combination of mutations, for example, mutations 2
and 3 together, to further understand the effect of
these mutations on CHIKV infectivity and replicative
potential. Eventually, a mutant strain could be
developed with significantly reduced virulence, [9]
while maintaining the ability to induce similar or
stronger immune responses in infected cells. This
thus holds great promise for the development of an
effective live-attenuated CHIKV vaccine.
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