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ISCOMS
The International Student Congress Of (bio)Medical Sciences, also known 
as ISCOMS, is one of the world’s leading student congresses in (bio)medical 
sciences. ISCOMS provides the opportunity for medical students to present 
their research to their peers on an international platform. The 30th edition of 
ISCOMS will take place from the 5th until 8th of June 2023, at the University 
Medical Centre Groningen. 

Last year’s congress took place in hybrid form, with a total of 646 participants 
from more than 70 different countries. This year’s congress will take place fully 
in physical form.

Students can visit the congress both as a presenting and a non-presenting 
participant. ISCOMS offers a scientific programme with a pre-course on mas-
tering your research and three congress days in which student presentation 
sessions (plenary, oral, and poster), interactive workshops, a patient lecture and 
a surgical operation will take place. Furthermore, during the congress you can 
attend keynote lectures given by Prof. Maria Yazdanbakhsh PhD, Prof. Michael 
N. Hall PhD, as well as Prof Samuel Achilefu MD PhD and Prof. Robert S. Langer 
ScD, who has won over 220 major awards in biomedical technology.

Besides this, students can explore PhD opportunities at the University Medical 
Center Groningen (UMCG) with the ISCOMS Research Fellowships (IRF). The IRF 
is a challenging two week programme, in which students may actively partici-
pate in research at one of the UMCG Research Institutes and gather a great deal 
of knowledge related to the topic of research. The IRF are available for present-
ing participants exclusively.

Are you interested in presenting your research at ISCOMS? Send in your ab-
stract! The abstract submission is open until the 29th of January 2023. For more 
information visit our website www.iscoms.nl or mail us at iscoms@umcg.nl
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ICMS
“ICMS – International Congress of Medical Sciences is an international event 
that welcomes more than 500 participants every year. The organizer of the 
congress is Association of Medical Students in Bulgaria – Sofia (AMSB-Sofia). 
The congress gives the opportunity to students and young doctors from all 
over the world to present their research work in a variety of categories such as: 
Preclinic, Internal Medicine, Surgery and Public Health. We aim to inspire inno-
vation and promote academic quality through an outstanding list of hands-on 
workshops and keynote lectures by world-renowned scientists and doctors.”

YES Meeting
YES Meeting was born in 2006, fruit of a pioneer idea from a Student at Univer-
sity of Porto’s Faculty of Medicine. The philosophy behind it was simple and yet,
revolutionary. It provided the space for biomedical thinkers and passionate
researchers to gather and share their scientific work.
Since its first edition, the Meeting has been growing in both size and world-
wide recognition. The Organizing Committee from the next 18th edition is 
dedicated to live up to its legacy and do further justice to the motto “Igniting 
the Future” in 2023.

ICHAMS
“The International Conference for Healthcare and Medical Students is Ireland’s 
first student led conference, founded at the Royal College of Surgeons in 
Ireland (RCSI) in 2010. Our annual international conference is organized by a 
group of full-time students studying in the healthcare field at RCSI in Dublin, 
Ireland. This year, 2023, our organizing committee consists of 33 members 
ranging from first year to final year students. At ICHAMS, we aim to inspire stu-
dents to pursue and publish their research all while partaking in our engaging 
social program and learning through our hands on workshops.”
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AMSC
The Antwerp Medical Students’ Congress (AMSC) is an international event held 
annually around mid-September in Antwerp, Belgium. The congress has a rich 
history dating back to 2007, and is perfect for all students in the (para)medical 
field (medicine, pharmacy, dentistry, biomedical sciences and nursing) to share 
their knowledge with other students from across the world. The AMSC 2023 
programme will consist of oral presentations, poster presentations, keynote lec-
tures, hands-on workshops and social activities. Check out our website (amsc.
be) for more information, and join us for the seventeenth edition of AMSC to 
learn about and experience our newest innovations in medicine.

SKY Meeting
SKY Meeting is a medical congress committed to the topic of Surgery. It aims to 
bring together the irreverence of young doctors and the knowledge of experts, 
enriching and revolutionizing the surgical sphere over several generations. 
Thus, medical students have the opportunity to attend Parallel sessions given 
by expert and prestigious surgeons as well as practical workshops. Subsequent-
ly, this congress allows its participants to get in touch with pioneering develop-
ments in the field of Surgery, such as new techniques and procedures, different 
applications of Surgery, to clarify their questions and to leave their suggestions 
in this field

AIMS Meeting
The AIMS Meeting is an international biomedical conference, organized by 
medical students, that will be held, in hybrid format, from the 13th to the 
16th of April 2023 in Lisbon, Portugal. We will offer a culturally enriching social 
programme, as well as an outstanding scientific programme, which includes a 
great variety of lectures, more than 100 topic-oriented workshops, and the op-
portunity to participate in competitions with other students from around the 
world and win monetary awards. This year, we have already disclosed Keynote 
Lectures by Dr. Leland Hartwell (Nobel prize winner), Prof. Joan Steitz (Lasker 
award winner), and much more
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Background: Pain is an unpleasant sensation as the sings of injury disease. Nowa-
days, herbal drugs are becoming more common among general population due 
to fewer side effects in comparison with synthetic drugs. Black caraway is one of 
aboriginal medical plants in Iran that contains many analgesic compounds like 
gama-terpinene from the flavonoids family of chemicals. Therefore, the goal of this 
study was to evaluate the analgesic properties of Hydro-alcoholic extract of Carum 
carvi (HEC).
Methods: This experimental study was done on 60 albino wistar female rats rang-
ing 200 -250 g in weight. Rats were divided randomly into two different groups 
of 30 one group of which underwent evaluation by tail-flick test and the other by 
morphine test. Each group was divided into five subgroups each one consisting of 
six rats. The subgroups consisted of three treatment groups given 100 mg/kg, 200 
mg/kg and 400 mg/kg of HEC intraperitoneally, positive control group receiving 
morphine and negative control. One way Anova and Tukey tests in SPSS19 were 
used to analyze data. A P-value less than 0.05 was considered significant.
Results: all groups receiving HEC showed the analgesic effect with Tail-flick test af-
ter 15 minutes in comparison with control group (p<0.05). This effect remains after 
one hour in the group given the 400 mg/kg dose of HEC (p<0.05). But two other 
groups showed a severe sensitivity to pain after 1 hour in test with tail-flick. In 
formalin test for acute pain, there was a significant difference between the control 
group and the groups taking 200 & 400 mg/kg doses of HEC (p=0.039 & p=0.011) 
although the results in the 100mg/kg-group was non-statistically significant 
(p=0.07). The results of of chronic pain evaluation displayed thet only the groups 
that received the 400 mg/kg dose showed a significant reduction in pain sensitivi-
ty in comparison with control group (p=0.04). The only similarity of morphine and 
HEC was found in the tail-flick test with the 400 mg/kg dose.
Conclusion: This study showed that HEC has considerable analgesic properties in 
female rats. The presence of Flavonoids in this extract can be a possible reason of 
this effect. Referring to the palatability of this herb, it can be administered orally as 
an alternative or complementary analgesic agent. The exact recognition of phar-
macological features of this plant requires further and more detailed investigation.

Name: Yahyazadehkhatir, Amirhossein
Co-authors: Komeili, Gholamerza

The Analgesic Effect of Hydro-alcoholic Extract of 
Carum carvi on Female Rats
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Inherited retinal dystrophies (IRDs) comprise a heterogeneous group of retinal 
diseases that can lead to photoreceptor loss and total blindness. Most studies 
evaluating therapeutic approaches for IRDs take advantage of the classical 
gene supplementation strategy using adeno-associated viral (AAV) vectors 
to express an intact copy of the defective gene in target cells. However, this 
strategy is hardly applicable to diseases caused by defects in large genes that 
exceed the genome packaging capacity of AAVs. One example of IRDs which 
are typically caused by mutations in large genes is the Usher syndrome (USH), 
the most common type of inherited deaf-blindness, caused mainly by muta-
tions in the USH2A (usherin) gene. Up to now, there is no treatment option 
available for USH.

Prime editors (PEs) are a recently developed CRISPR-Cas-based module that can 
be used to correct mutations at the genome level, thus offering an attractive 
solution for treating such diseases. Here, one plasmid comprising a Cas9-nick-
ase and a reverse transcriptase (RT) domain is introduced to the cells together 
with a prime editing guide RNA (pegRNA) that contains an RT template. In 
previous work, no efficient editing could be detected using pegRNAs targeting 
the most common c.2290delG mutation in the murine Ush2a locus. In order to 
overcome potential 3’ degradation of the pegRNA which might result in inhibi-
tion of prime editing, newly developed engineered pegRNAs (epegRNAs) were 
used in this study. After successful cloning of the epegRNAs, 661W photore-
ceptor cells were transiently transfected with the PE and epegRNAs, to evaluate 
editing efficiency. Transfected cells were harvested after 48 h (peak expression) 
and genomic DNA was isolated, followed by a PCR amplification of the pegR-
NA-targeted locus and subsequent Sanger Sequencing.

However, no editing of the Ush2a locus was detected when epegRNAs were 
used. The use of an additional transcriptional activator (VP64) fused to PE to 
loosen the chromatin structure also failed to enable editing. Together with the 
previously unpublished results targeting other murine loci using PE, the results 
of this study suggest that prime editing is less suitable for broad therapeutic 
applications.

Name: Rusznyak, L.

Testing of epegRNAs for prime editing as a treatment 
option for inherited retinal dystrophies
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Name: Ghasemirad, Hamidreza
Co-authors: Jaafari, Hamed , Mohammadi, Mohammad , 
Jahanabadi, Samaneh

Introduction: Morphine analgesic tolerance and dependence is still one of the 
main concerns in medicine. The opioid analgesic tolerance and dependence eas 
mediated by the pathway of nitric oxide. Meanwhile, reduction of nitrite level in 
the hippocampus of mice treated with 5-hydroxytryptamine 3 receptor (5-HT3) 
antagonists, including tropisetron and ondansetron, have been reported previous-
ly, which may indicate the potential protective properties of tropisetron against 
morphine-induced dependence and tolerance.

This study expected to evaluate the probable contribution of the nitric oxide path-
way in the procedure of the effects of tropisetron on morphine-induced tolerance 
and dependence.

Method: In this experimental-intervention study, dependence was induced in 
Syrian male mice by repeating injection of morphine sulfate during four days. For 
assessment of withdrawal signs, 4 mg/kg naloxone was injected on the final day of 
the experiment to assess withdrawal signs.

Animals received tropisetron (0.2, 1, 5, and 10 mg/kg intravenously). L-NG-Nitro 
arginine methyl ester (L-NAME) was injected (at a dose of 2 mg /kg) 45 minutes 
before doses of tropisetron. After performing behavioral tests, the hippocampus of 
the animals was isolated, and their nitric oxide level was measured by the en-
zyme-linked immunosorbent assay (ELISA)a.
Results: Treatment with tropisetron (10 mg/kg) significantly reduced naloxone-in-
duced withdrawal behaviors. The use of L-NAME inhibited the protective effects of 
tropisetron on dependence. Tropisetron administration (10 mg /kg) also reduced 
the nitrite levels in the hippocampus of dependent animals.

Conclusion: It can be derived that tropisetron, an antagonist of 5-HT3, could lessen 
morphine-induced tolerance and dependence and reduce the withdrawal signs 
and the nitric oxide pathway possibly plays a role in the protective effects of tropi-
setron.

Tropisetron attenuates the morphine-Induced depend-
ence and tolerance via a nitric oxide-dependent path-
way in male mice
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Name: Savic, L. S.

Introduction: Many drugs used in anticancer therapy induce oxidative stress. Oxi-
dative stress occurs as a result of
imbalance between the levels of antioxidants and reactive oxygen species (ROS). 
Antitumor drugs doxorubicine (DOX) and
mitomycin C (MMC) are very efficient chemotherapeutics that generate ROS. How-
ever, the oxidative stress also induces
normal cells toxicity, reducing the DOX and MMC therapeutic index. In cells ex-
posed to DOX and MMC the addition of
antioxidants N-acetylcysteine (NAC) and proanthocyanidins (PAC) may increase 
the efficacy of drugs in malignant and
decrease the toxic effects towards normal cells.
The aim: The aim of our study was to compare the concentration of lipid peroxida-
tion marker malonyldialdehyde (MDA) in
cells exposed to DOX or MMC and in combination with NAC or PAC.
Material and methods: We carried out our experiments in two cell lines, malignant 
K562 and normal CHO cells, and
determined the MDA concentration by standard photometric methods.
Results: Antitumor drugs DOX and MMC induce statisticaly significant increase in 
concentration of MDA in malignant K562
and normal CHO cell lines. Pre-treatment by NAC and PAC in CHO cells decreases 
the concentration of MDA in comparison
with cells treated only by antitumor drugs, but this effect is detected also in malig-
nant cell line K562.
Conclusion: According to our results we may conclude that antitumor drugs DOX 
and MMC induce statistically significant
increase in MDA concentration (lipid peroxidation marker), wherease pre-treat-
ment with antioxidants NAC and PAC
decreases MDA concentration both in malignant and normal cells treated by 
cytostatic drugs.

Lipid peroxidation markers in antitumor drugs treated 
human erythroleukemia cells
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Name: Umurzakova, U.Z.R. Zarnigor
Co-authors: Bekova, B.N. Nodira, Rakhmanov, R.A. Alisher, Khaki-
mov, Kh.Z. Ziyovuddin

In elderly patients who, along with chronic inflammatory diseases, have a pathol-
ogy of the cardiovascular system, in which the use of calcium channel blockers 
is important. However, the effect of calcium channel blockers on the course of 
chronic inflammation of the joints has not been studied enough. Therefore, evalu-
ating the effectiveness of calcium channel blockers in rheumatoid arthritis would 
open up new opportunities to improve the effectiveness of pharmacotherapy for 
this pathology.

In white rats, after the injection of complete Freud’s adjuvant (CAF), CCB wasad-
ministered intragastrically once daily: at doses of amlodipine and diltiazem 20 mg/
kg, cinnarizine -50 mg/kg, diclofenac sodium -10 mg/kg for 14 days and a day 
later, it was determined the level of interleukins IL-10, IL-1β, TNF-β and C – reactive 
protein on the enzyme immunoassay analyzer AT-858. 

It was found that in comparison with intact animals in control rats, the level of 
IL-1β increased by 5.5 times, and TNFβ by 2.3 times. At the same time, the value of 
anti-flagogenic interleukin IL-10 decreases by 31.6%. Injection of PAF in rats causes 
the development of a significant degree of inflammation, which is also indicated 
by an increase in the concentration of CRP in the blood by 8 times. In contrast, 
in animals treated prophylactically with amlodipine, diltiazem, and cinnarizine, 
the degree of increase in pro-inflammatory interleukin IL-1β was significantly low. 
Thus, compared with untreated animals, the level of IL-1β decreased by 41.0; 63.8 
and 58.2%, and TNFβ by 41.6; 53.1 and 57.5% respectively. It can be seen that the 
studied CCB preparations suppress the development of a chronic inflammatory 
process, as evidenced by the decrease in C-reactive protein by 70.5; 77.6 and 75.5%

Effectiveness of elcium channel blockers in preventive 
use in rats with adjuvant-induced arthritis
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Name: Zołdak, Klaudia
Co-authors: Piwowarski, Jakub , Granica, Sebastian , Roszkowski, 
Piotr , Korczak, Maciej

Urolithin A (UA) is a postbiotic metabolite known for its anti-cancer or anti-in-
flammatory activity in vitro1. After oral administration of ellagitannin-rich plants 
such as pomegranate, raspberries or walnuts, ellagitannins are transformed into 
urolithins thanks to gut microbiota activity2. Yet, the beneficial influence of UA on 
the human organism is strongly limited due to conjugation with glucuronic acid, 
occurring in vivo in the intestinal wall. As a result of this process, metabolites with 
no biological activity are created3. 
Caco-2 cell line is derived from colon carcinoma cells and is considered as the gold 
standard for the assessment of oral drug intestinal absorption. Additionally, Cellz-
scope device enables measurement of Caco-2 cell monolayer integrity changes, 
thanks to continuous monitoring of transepithelial electrical resistance (TEER). 
In vivo, a loss of intestinal integrity, called leaky gut syndrome, results in higher 
absorption of harmful compounds, which can lead to systemic inflammation and 
bacterial infections or autoimmune diseases.
In order to overcome the limitations of UA, a set of new urolithin A derivatives 
(UADs) was synthesized. The bioavailability in vitro and impact on monolayer 
integrity was evaluated using Caco-2 cells and Cellzscope device. Samples were 
analyzed using UHPLC-DAD-MS.
Administration of UADs to apical compartments of Caco-2 monolayer resulted in a 
significantly reduced glucuronidation rate compared to the administration of UA. 
UADs inhibited the glucuronidation process and consequently improved UA’s bio-
availability. Moreover, some of the synthesized UADs exhibit a beneficial effect on 
Caco-2 monolayer integrity. Results show that after apical administration of some 
UADs, an increased level of TEER was observed.
Referring to the results, especially the ability to inhibit the glucuronidation process, 
we can assume urolithin A derivatives enhance monolayer integrity. UADs can be 
promising agents for further treatment of inflammatory bowel disease and leaky 
gut syndrome.

The research was partially supported by the programme “Studenckie Koła Nau-
kowe Tworzβ Innowacje” grant no. SKN/SP/533710/2022.

Urolithin A derivatives and their impact on the 
glucuronidation process and permeability of Caco2 cell 
monolayer
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Name: Topkarci, Y.B.

Cardiovascular diseases (CVD) are one of the leading causes of mortality globally, 
with a high number of approximately 17.9 million each year. In the United States, 
one person dies every 34 seconds due to cardiovascular diseases or the symptoms 
they indirectly cause. Atherosclerosis is observed as a result of hyperlipidemia and 
lipid oxidation. It is a lipoprotein-driven, unresolved chronic inflammatory disease 
of the arterial subendothelial space (intima) and triggers the activation of both 
innate and adaptive immunity. Atherosclerosis; It is one of the leading causes of 
mortality in the world and plays a role in many important vascular events such as 
coronary artery disease, stroke and peripheral artery disease, which are responsible 
for a large part of cardiovascular morbidity and mortality.

Monoclonal antibodies (mAbs) are antibodies that have high selectivity for a single 
antigen or a single epitope on the antigen. The first mAb (Orthoclone) for thera-
peutic purposes was used in 1986 to prevent renal transplantation rejection. Due 
to their high selectivity, mAbs have been utilized in the treatment of several diseas-
es in the years afterwards, especially malignancies.

Over the past fifteen years, therapeutic strategies using cytokine-targeted mAbs 
have been developed to treat chronic inflammatory diseases, including rheuma-
toid arthritis and psoriasis, both of which are associated with increased cardio-
vascular risk. The cardiovascular efficacy of these therapies allows us to confirm 
the clinical relevance of information from experimental studies about the role of 
cytokines in atherosclerosis. Various clinical studies have confirmed the protective 
effects of anti-TNFβ and anti-IL-6R monoclonal antibodies against cardiovascular 
events originating from atherosclerosis in patients with chronic inflammatory 
diseases. 

On the website “clinicaltrials.gov,” which belongs to the United States National 
Library of Medicine, there are four active and five completed studies on ather-
osclerosis and monoclonal antibody treatments, as well as four active and nine 
completed studies on arteriosclerosis and monoclonal antibody treatments. We 
assume that the use of monoclonal antibodies in the treatment of atherosclerosis 
will be acknowledged as a significant treatment strategy in the future in considera-
tion of these studies and the increase in studies in recent years.

Possible Treatment Objectives for Monoclonal 
Antibodies in Atherosclerosis (Target-Oriented 
Therapies)
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Name: Xodjaniyazova, X.J. Jursunay
Co-authors: Umurzakova, U.Z.R Zarnigor

Introduction: Currently, herbal medicines are widely used in official medical prac-
tice. In medical practice, they are used as a hypotensive, antispasmodic, bactericid-
al and diuretic agent.
Purpose of the study: The purpose of this study is to study the acute toxicity of a 
tincture from the collection of wild herbs - Ziziphora, Yarrow, Licorice root and their 
diuretic effect in rats.
Materials and Methods: The acute toxicity and resorptive properties of a collection 
of medicinal herbs were studied on white laboratory mice weighing 18-22 grams. 
Prepared tinctures were administered orally to mice in different doses (0.25-0.5 ml 
and 0.75-1.0 ml). Animals were observed in laboratory conditions for 2 days and in 
vivarium conditions for 12 days.
Results: According to the observations in mice, which were administered the tinc-
ture orally at a dose of 0.25-0.5 ml, no negative reactions were observed. In animals 
receiving tincture in doses of 0.75-1.0 ml, a weakening of motor reflexes and an 
increase in the frequency of breathing were observed. These changes returned 
to normal after 1.5-2 hours. During the observation period, there were no sharp 
functional changes, negative reactions and death. These observations gave us the 
opportunity to conclude that this tincture prepared on the basis of this collection 
is not toxic within a dose of 0.25-0.5 ml per 18-22 g for the animal organism.
To study the diuretic ability of this collection, 24 laboratory rats weighing 140-
160 g were used. They were divided into 4 groups according to the amount of 
urine excreted when administered orally 4 ml of distilled water per 100 g of body 
weight. The amount of urine excreted per day was also calculated. After that, 
group 1 was administered oral tincture of ziziphora, group 2 - licorice root, group 
3 - yarrow, and group 4 - tincture from the collection of these

Study of acute toxicity of medicinal plants and their 
effect on the urinary function of the kidneys.
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Name: Ismatova, M.I.Sh Malika

Relevance: It is worth noting that the saffron plant consists of five by-products: 
leaves, tepals, shoots, corms and shells. 1500 kg of leaves and 100 kg of shoots are 
used and thrown away when collecting 1 kg of raw materials – stigmas. As a result, 
the saffron harvest is considered prodigal, as it leads to the loss of a cheaper source 
of biologically active substances, such as flavonoids. It was found that the metha-
nol fraction of stigmas contained mostly crocins, while the fractions of shoots and 
leaves contained flavonoids for the most part.

The purpose of the study:  Firstly, to utilize waste generated from the saffron har-
vest as a valuable bioactive substance; secondly, to perform the quantitive analysis 
flavonoids isolated from leaves and shoots of cultivated Crocus sativus L.

Methods and materials: the objects of the study are by-products: leaves and shoots 
of the saffron crop cultivated in Uzbekistan. The method of this study is a spectro-
photometric quantitative analysis of flavonoids obtained by percolation.

Results: Various parts of the plant were harvested by hand. Crushed powder of 
various parts of saffron dried in the dark at room temperature (1 g) was extracted 
by stirring for 5 hours in 10 ml of methanol and ethyl acetate (EA) at room temper-
ature. The extracts are filtered, and then are evaporated at room temperature using 
a vacuum concentrator to obtain dried extracts. Next, the dried extracts were 
dissolved in dimethyl sulfoxide (DMSO) as a starting solution with a concentration 
of 10 mg/ml or 100 mg/ml and stored at 4 °C before use.

The content of  flavonoids in plant material.

After the extracts were obtained, a spectrophotometric analysis was performed, 
comparing it with a standard rutin solution. As a result, data was obtained (Table 
1). Despite the fact that stigmas contain more flavonoids than leaves and shoots, 
this does not exclude further use of crop by-products. As for flavonoid properties, 
in addition to removing free radicals, we can expect antioxidant activity of all parts 
of the saffron plant. 

Leaves and shoots of the crop of the Crocus sativus 
(saffron) Linn. plant as a valuable source of bioactive 
substance – flavonoids.
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Name: Wu, J.

PURPOSE. To investigate the activation, migration and changes in morphology of 
microglia, and Müller cell gliosis at various timepoints of retinal degeneration in 
Pde6bST/ST retinitis pigmentosa (RP) pre-clinical mouse models. In addition, this 
study aimed to explore the outcome of genetic rescue on halting photoreceptor 
degradation at mid to late stages of disease and the subsequent effects on glial 
cells.

METHODS. Significantly remodelled Pde6bST/ST RP mouse models that employ 
the tamoxifen-inducible CreERT2/loxP system were used in this study. Tamoxifen 
administration genetically rescued the “treated” experimental group by condition-
ally activating the Pde6b gene. Prototypical markers for microglia (ionized calcium 
binding adapter molecule 1 [Iba1]), activated microglia (CD68), Müller cells (glial 
fibrillary acidic protein [GFAP]) and reactive Müller cells (glutamine
synthetase [GS]) were used in an extensive immunohistochemistry (IHC) analysis 
of retinal cryosections. Images captured using the fluorescence microscope were 
analysed using Fiji software to quantify microglia and semi-quantify Müller cell 
gliosis. Fiji was also utilised to measure the outer nuclear layer (ONL) thickness. 
Representative images were taken using a confocal microscope.

RESULTS. Genetic rescue halted photoreceptor degradation, decreasing microglia 
upregulation, activation and migration towards the ONL. Decreased Müller cell gli-
osis is observed in the treated mutants. Effects of genetic rescue were more prom-
inent when tamoxifen was administered at postnatal week (PW) 12 compared to 
administration at PW16 (sacrificial age remained at PW40 for both treated groups).

Microglia-Müller Glial Cell Crosstalk in a Pde6b Mouse 
Model of Retinitis Pigmentosa
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Name: Gurav, Jaiprakash Suresh

Background : Recent studies show artificial intelligence(AI) can identify streptococcal 
pharyngitis (strep throat) from a smartphone image, which has implications for telehealth. 
However, these studies lacked children (who more commonly experience strep throat), 
compared diseased vs. asymptomatic patients, or used hardware devices, which limits 
generalizability to telehealth. 

Aims : Aim 1: To demonstrate the feasibility of an AI algorithm to differentiate strep from 
non-bacterial pharyngitis using smartphone images of pediatric and adult throats. 
Aim 2: To compare the AI algorithm to Centor and McIsaac scores, and the treating clinicians’ 
prediction of strep throat. 

Methods : This cross-sectional study was conducted at urban, tertiary care adult and 
pediatric emergency departments, May ‘21-June ‘22, with IRB approval. In this convenience 
sample patients were included if a rapid antigen strep test or throat culture was ordered. 
The ground truth was defined as: positive strep throat if the rapid antigen or culture were 
positive; negative strep throat if the culture was negative. Centor/McIsaac scores and throat 
image(s) were recorded on a secure smartphone. If the strep throat test had not yet result-
ed, the clinician was asked their prediction of the strep throat test outcome. 
The throat images were inputs used to train a deep convolutional neural network; the 
output was a binary prediction of positive/negative for strep throat. 1-3 images per patient 
comprised the dataset. The dataset was randomly divided for each phase of algorithm 
development: β50% (116 images) for training, β25% (59 images) for validation, and β25% (71 
images) for testing. Results of the AI algorithm characteristics are reported on the testing 
image dataset. 
Outcomes were sensitivity, specificity, positive predictive value (PPV), and negative predic-
tive value (NPV) of the AI algorithm, Centor score, McIsaac score, and clinician prediction. 

Results: In total, 193 patients were approached, 4 declined consent/assent, and 5 had miss-
ing test data; 185 patients were included in the analysis. Patient, clinical score, and clinician 
characteristics are noted in Table 1. 83 clinician predictions were recorded; for the remain-
der, the strep throat test resulted before the provider could offer a prediction. The overall 
prevalence of strep throat was 25.4%. The AI algorithm has a specificity similar to a Centor 
score of > 3 (80% vs 85.5%, respectively), and exceeds the sensitivity, PPV and NPV of both 
Centor > 3 and clinician predictions.(Table 2) 

Conclusions: This study demonstrates the feasibility of an AI algorithm to predict strep 
throat in pediatric patients using a smartphone image. 

A Novel Method to Identify Streptococcus Pharyngitis 
Using Smartphone Images and Artificial Intelligence
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Name: A, H

Background: Undergraduate research has many demonstrated benefits like enhancement of 
student’s critical thinking, understanding research process, and soft skills development, yet 
many challenges are facing medical students with availability of time being the most cited 
among undergraduates. The aim of this study was to assess the undergraduates research 
experience in terms of benefits, barriers and mentorship from students perspectives.

Methods: This study used a mixed quantitative-qualitative approach. The quantitative part 
was observational, analytical cross-sectional study design with census sampling and 900 
participants from 3 batches. The qualitative part constructed in 6 focus group discussions 
with thematic analysis. The data were collected using standardized pre-validated question-
naire for the quantitative data, and structured questions for the qualitative data. 

Results: From 950 census of the three batches, 900 student filled the questionnaire with 
94.7% response rate. The mean age of the participants was 24.7, with 69 % females. After 
finishing their research only 7.7% published their work (65.3% journal, 16.7% conferences 
presentations). The highest gains reported from this experience were understanding the 
research process in the medical field, learning to work independently, and ability to read 
and understand primary literature, while the lowest were learning laboratory techniques, 
clarification of career path, and confidence in their potential to be science teachers. Themes 
generated from the qualitative data regarding undergraduate research benefits were: 1. 
Research knowledge, 2. Soft skills and 3. Scientific/Academic paradigm. The three most 
reported barriers were research knowledge and skills (44.4%), mentorship (24.4%), and time 
management (21.7%). 
When assessing mentorship, 28.9% indicated that their supervisor was about average. 
15.8% said he/she is outstanding as a teacher and mentor. We investigated the association 
between students evaluation of their supervisors and their evaluation of the overall research 
experience, these two variables were moderately correlated (r=.31 , P = .000). Also there is 
a significant positive correlation between supervisors evaluation and students tendency 
to choose another research experience as undergraduates (r= .2 , P= .000). Nevertheless, 
Supervisors evaluation also correlate with the overall benefits from the research experience 
(r= .2 , P =.000).

Conclusion: Undergraduate research experiences had many well-established benefits yet 
so many challenges were encountered by students when conducting medical researches. 
These challenges need to be addressed properly in order to maximize the outcomes. Nev-
ertheless, Mentorship is a defining feature and can determine the outcome of the whole 
research experience among undergraduates, and this necessitate baying further attention 
to this factor.

Assessment of Undergraduate Research Experience in 
Term of Benefits, Barriers and Mentorship from Stu-
dent’s Perspectives: A Mixed Quantitative-Qualitative 
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One drug does not work the same for everyone; inter-individual differences in 
drug response can lead to drug toxicity and treatment inefficacy. A large part of 
this variability is caused by genetic variants in pharmacogenes (genes involved in 
drug response), including CYP2C19. CYP2C19 is known to be highly polymorphic 
and is of importance in the metabolism of many drugs. Unfortunately, the Sin-
gle Nucleotide Variant (SNV) arrays currently used in clinical pharmacogenomic 
(PGx) testing are unable to detect all genetic variability in these genes. Long-read 
sequencing, on the other hand, has been shown to be able to resolve complex 
(pharmaco)genes. 

A PacBio long-read HiFi sequencing panel for a selection of pharmacogenes has 
been developed in the LUMC. In our study we have assessed the value this cap-
ture-based sequencing panel for the CYP2C19 gene. 

We were able to characterize the entire CYP2C19 region and assign variants to 
their allele of origin (phasing), resulting in the identification of 813 unique vari-
ants in 37 samples. The majority of the variants are not known in the current PGx 
nomenclature, and therefore not (yet) taken into account in clinical PGx. These 
‘new’ variants include variants which are predicted to impact enzyme function 
according to literature. The majority of variants identified could be phased to 
their allele of origin (β 76%), allowing for a more accurate haplotype assessment 
and, therefore, improved phenotype prediction. To assess this, we compared the 
performance of different *-allele tools (nomenclature used in clinical PGx) to man-
ual curation. The main difference here was that the different tools do not always 
take all variants into account and rely on statistical phasing instead of read-based 
phasing as we did manually. This resulted in an overall agreement of 81% between 
three tools (Aldy, Pharmcat and PharmaKU) and manual assignments. 

We conclude that long-read sequencing can improve our ability to characterize 
the CYP2C19 locus, help to identify novel haplotypes and that *-allele tools are a 
useful asset in phenotype prediction, albeit limited in some regards. Ultimately, this 
approach could help to better predict an individual’s drug response and improve 
therapy outcomes.

From gene to dose: long-read sequencing and *-allele 
tools to refine phenotype predictions of CYP2C19
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Introduction: Recent studies have shown that viruses inhabiting the human gut may play an 
essential role in health and disease. Isolation of virus-like particles (VLP) and their DNA and 
RNA is one of the main components of virome studies. However, possible contamination 
of virome sequences by non-viral reads hinders the discovery of novel viruses and their 
relation to human phenotypes. Thus, the contamination of virome reads has to be assessed 
and corrected for. Cpn60 gene is a phylogenetic marker gene that is present in all bacteria. 
This allows it to be used for the assessment of bacterial contamination in the human gut 
virome isolates. Considering that Cpn60 is also present in mitochondria, it can be used for 
the assessment of non-bacterial (human) contamination as well. 

Aim: The aim of the study is to assess non-viral contamination of virome isolates from faecal 
samples using cpn60. 

Methods: Bacterial and non-bacterial contamination of virome isolates from 34 maternal 
and 32 infant faecal samples from 2 different batches was assessed in silico. The quali-
ty-trimmed sequencing reads  were aligned to the Cpn60 database (version 20210316) 
using Bowtie2 aligner (v. 2.4.4). Additionally, the cpn60 database was split into bacterial and 
non-bacterial sequences to find the major source of contamination. The overall alignment 
and percentage of total, bacterial and non-bacterial genomic DNA were calculated and 
compared between maternal and infant samples, across different time points and between 
different batches. The statistical analysis was performed using R. 

Results and Discussion: The average total contamination is 5.96β6.46%, while the average 
bacterial contamination is 5.95%. The bacterial contamination in maternal samples was 
much higher than in infants (p value=2.037e-06).  The possible reason for that is that mater-
nal samples have much more diverse and richer gut microbiome compared to infant sam-
ples. The bacterial contamination in mothers in the two different time points is quite similar 
(p-value=0.7519), which might indicate that the bacterial contamination is more dependent 
on the sample type (maternal vs infant) rather than on technical replicates. 

Conclusion: Based on our results, overall contamination of viral reads is rather low and 
therefore viral reads can be used for the virome discovery procedure. However, additional 
decontamination should be applied to viral clusters. Assessment of the contamination of 
the human gut virome isolates using Cpn60 based in silico approach is a straightforward 
and robust method. In the future qPCR should be performed for the assessment of bacterial 
contamination and compare to the in-silico method. 

In silico assessment of contamination in human gut 
metaviromes using Cpn60
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Introduction: During surgery vascular and trauma surgery staff are exposed to 
scatter radiation from using roentgen radiation for imaging. This study aimed to 
measure the scatter radiation acquired by
operating room (OR) staff during vascular and trauma surgery. Secondary objec-
tives were to investigate the difference between staff roles; to compare vascular 
and trauma staff; and to examine the daily use of radiation protecting measures.
Methods: In this multicenter prospective cohort study operations from trauma and 
vascular surgery were included. Radiation doses were measured with dosimeters 
at the head and wrists of the primary (PO) and secondary operator (SO) and at the 
chest of the nurse assistant (ASS) and nurse anesthetist (AN).
Results: A total of 37 surgeries were included between November 12, 2021 and 
January 5, 2022. In trauma surgery, highest median measured staff dose was 1.23 
βSv (PO left hand) and lowest was 0.00 βSv (ASS, AN). Comparison between staff 
roles showed significant differences between AN and
PO, SO. Comparison between trauma and vascular showed absolute differences 
but relative difference for AN only (p=0.007).
Conclusions: This study shows that operators receive significantly more scatter 
radiation than other OR staff. Vascular staff in the hybrid OR receive significantly 
more radiation than trauma staff in conventional OR. Used dose independent 
ratios were not significantly different, which implies that
vascular and trauma staffs radiation hygiene does not differ significantly. It was also 
demonstrated that not all staff take all of the radiation protecting measures. This all 
demonstrates that further research and increase of awareness is necessary.

Roentgen radiation to vascular and trauma surgery 
staff in the operating room
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Introduction: The angiosome concept is defined as the anatomical territory of a 
source artery within all tissue layers. When applying this theory in vascular surgery, 
direct revascularization is preferred to achieve increased blood flow towards the 
targeted angiosome of the foot in patients with lower extremity arterial disease 
(LEAD). This study evaluates the applicability of the angiosome concept using 
quantified near-infrared (NIR) fluorescence imaging with indocyanine green (ICG).
Methods: This study included patients undergoing an endovascular- or surgical 
revascularization of the leg between January 2019 and December 2021. Pre- and 
postinterventional ICG NIR fluorescence imaging was performed. Three angio-
somes on the dorsum of the foot were determined: the ATP (hallux), ATA (dorsum 
of the foot) and the combined angiosome (2nd to 5th digit). The angiosomes were 
classified from the electronic patient records and the degree of collateralization 
was classified based on pre-procedural CT angiography and/or X-ray angiogra-
phy. Fluorescence intensity was quantified in all angiosomes. A subgroup analysis 
based on endovascular- or surgical revascularized angiosomes was performed.
Results: ICG NIR fluorescence measurements were obtained in 52 patients (54 
limbs) including a total of 157 angiosomes (121 direct revascularizations, 36 
indirect revascularizations). A significant improvement of all perfusion parameters 
in both the directly and indirectly revascularized angiosomes was found (p-values 
between <0.001 – 0.007). Within the indirectly revascularized angiosomes, 90.6% of 
the scored collaterals were classified as significant. When comparing the percen-
tual change in perfusion parameters between the directly and indirectly revascu-
larized angiosomes, no significant difference was seen in all perfusion parameters 
(p-values between 0.253 – 0.881). Furthermore, no significant differences were 
observed when comparing percentual changes of perfusion parameters in directly 
and indirectly revascularized angiosomes for both endovascular and surgical inter-
ventions (p-values between 0.053 – 0.899).
Conclusion: This study proves that both direct- and indirect revascularization of an 
angiosome leads to an improvement of perfusion. This suggests that intervention-
al strategies should not only focus on creating in-line flow to the supplying angi-
osome. One can argue that the angiosome concept is not applicable in patients 
with LEAD.

Evaluation of the angiosome concept using near-infra-
red fluorescence imaging with  indocyanine green
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Introduction : Reintervention rates following revascularization in lower extremity arterial dis-
ease are considerably high. Contemporary postinterventional quality control methods are 
insufficient in predicting clinical outcome. This study evaluates the potential application of 
near-infrared fluorescence imaging with indocyanine green to quantify perfusion changes 
and hereby predict the postinterventional clinical outcome. 

Methods: This cohort study included patients with valid pre- and postinterventional fluores-
cence measurements who underwent a technically successful revascularization procedure 
between January 2019 and December 2021. Near-infrared fluorescence imaging was per-
formed before and within five days following the intervention. Time-intensity curves were 
plotted from the dorsum of the foot on the treated side and 10 perfusion parameters were 
extracted. Postinterventional perfusion changes were displayed as percentual improvement 
of perfusion parameter values. Pre- and postinterventional ankle-brachial index and toe 
pressure  measurements were performed. A clinical successful outcome was defined as 
either a substantial improvement of pain free walking distance, reduction or disappearance 
of rest- and/or nocturnal pain or tendency towards wound - or ulcer healing. 

Results: Successful near-infrared fluorescence imaging was performed in 50 patients (52 
limbs). A clinical successful outcome following revascularization was described in 45 
patients. All inflow parameters showed a significant difference after revascularization in the 
successful outcome group, while no significant differences were shown in the unsuccessful 
outcome group (All p-values <0.001; p-values between 0.116 - 0.917 respectively). 

Four inflow parameters demonstrated significant differences in percentual improvement 
comparing the successful and unsuccessful outcome groups (p-values within 0.012 – 0.015). 
No significant difference was observed when comparing percentual changes in outflow 
parameters and Imax between both outcome groups (p-values between 0.143 – 0.346). 
The predictive value analysis for a successful outcome of the 4 significant inflow parameters 
(normalized slope, absolute slope, ingress rate, Tmax) displayed area under the curve values 
between 0.801 and 0.812. 

Conclusions: Quantified near-infrared fluorescence inflow parameters have promising 
additional value besides clinical parameters for predicting the clinical outcome of revascu-
larized lower extremity arterial disease patients.

Near-infrared fluorescence imaging with indocyanine 
green to predict clinical outcome after revasculariza-
tion in lower extremity arterial disease
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Introduction: Magnetic Resonance Imaging (MRI) is a frequently used noninvasive 
imaging technique for both clinical applications and scientific research. However, 
technical inconsistencies such as a scanner upgrade might influence the interpre-
tation and analysis of MR data. Recently, an upgrade has taken place at the Ghent 
Institute for Functional and Metabolic Imaging (GIfMI) department, going from a 
Trio Tim scanner to a Prisma Fit scanner. This upgrade includes many advantages, 
but for the researchers of ongoing studies, it is of huge importance to know if 
the study results are reliable. Goal: Therefore, the goal of this project is to assess 
the influence of the use of a changed MRI system on MR images. This is crucial to 
guarantee a smooth transition for new, and especially ongoing projects. Material 
and methods: To investigate the impact of this upgrade on structural images in on-
going studies, the American College of Radiology (ACR) phantom and six human 
volunteers were scanned twice on both scanners. To assess the variability between 
the scanners, seven parameters of the stable ACR phantom will be evaluated: 
geometric accuracy, high contrast spatial resolution, slice thickness accuracy, slice 
position accuracy, image intensity uniformity, percent signal ghosting, and low 
contrast object detectability. Results: Preliminary results already indicate that the 
scanners pass the acceptance criteria on all time points, which can be used as a 
sort of control for the reproducibility of the scanning devices. The impact of the 
scanner upgrade on human structural data will be assessed using both manual 
and automatic delineation. First, the hippocampus will be delineated manually and 
estimates of hippocampal volumes will be calculated. Second, using Freesurfer, 
cortical and subcortical regions will be delineated using the Desikan-Killiany-Tour-
ville (DKT) atlas in order to calculate the gray matter volumes of the hippocampus. 
Finally, an equivalence test will be performed to prove evidence of equivalence 
between data from both scanners. Statistically, a clinically relevant confidence 
interval will be used to describe and evaluate this clinical equivalence. The allowed 
variance is determined by consulting the literature. Conclusion: It can be conclud-
ed that such quantitative assessment procedures using phantoms and human 
phantoms are especially crucial when technical hardware and software upgrades 
and updates are performed.

The impact of a scanner upgrade on magnetic reso-
nance imaging measurements based on phantom and 
human data
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THE IMPORTANCE OF VARUS ENTITY PROFILING BE-
FORE KNEE OSTEOTOMY: FINETUNING THE IDEAL LIMB 
FOR HTO

PURPOSE: Clinical medial open-wedge high tibial osteotomy (MOWHTO) studies 
often analyse a mixture of varus entities without differentiating for its primary 
varus-inducing component. The study wants to verify the most prevalent preoper-
ative varus malalignment phenotypes with their respective radiological and clinical 
outcomes before and after MOWHTO. The hypothesis was that tibial bony varus 
deformities with or without a moderate intra-articular (IA) varus component have 
favourable clinical and radiological outcomes.
METHODS: Accurate MOWHTO (180-184°) cases with minimal 2 year clinical 
follow-up were retrospectively selected from a knee osteotomy database (2016-
2019). Based on the preoperative medial proximal tibial angle (MPTA), lateral 
distal femoral angle (LDFA) and joint line convergence angle (JLCA), subjects were 
allocated to one out of six predefined varus cohorts: (1) constitutional, (2) intra-ar-
ticular, (3) tibial, (4) tibial with IA, (5) femoral, (6) femoral with IA. Cohort 2 was sub-
divided in three groups based on preoperative alignment and osteoarthritis (OA) 
severity (2.1, 2.2 and 2.3). Clinical outcomes were NRS and KOOS at 1, 2 and 4.5 
years. Inter-observer correlation (IOC) and One-way ANOVA testing was performed. 
Alpha was set at 0.05.
RESULTS: A total of 119 cases (age 53.4 β 9.3, female 32.8%) were selected. Excellent 
IOC (r≥0.85) was found for radiological data. Except for the postoperative mFTA 
(p=0.60), all radiological parameters were significantly different between at least 2 
cohorts (p<0.001). For the postoperative MPTA, cohort 6 (95.7° β2.2) differed signif-
icantly from cohort 1-4 (p<0.001) while cohort 3 (90.2 β1.7°) differed from cohort 
2 (92.9° β1.8) and 5 (93.5° β2.2) (p<0.001). Cohort 6 (7.3° β 1.9) had significantly 
higher postoperative JLO-values than cohort 1-5 (mean <5°) (p<0.001). Clinically, 
no significant differences between varus cohorts were found from baseline up to 
4.5 years follow-up (n.s.), however at 4.5y, large differences were observed in favour 
of cohort 1, 3, 5 and subgroup 2.3.
CONCLUSION: The most prevalent cohort was the intra-articular varus constitution 
in which small malalignments with mild OA did significantly better than large 
malalignments with severe OA at minimal 2 year follow-up. Primary radiological 
and clinical indications for single-level MOWHTO are symptomatic constitution-
al varus and small intra-articular varusdeformities with a preferable tibial bony 
varus component in combination with mild-moderate overall preoperative varus 
malalignment.
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Introduction: Oral cancer is the sixth most common human cancer with a high rate 
of mortality, and also the overall 5-years survival rate of less than 50%. However, 
it is often not diagnosed until it reaches a critical stage. Hence, the presence of a 
classification strategy and its early diagnosis bear high significance in oral cancer 
treatment.

This study aimed to set up a method based on ELISA technique for assigning the 
level of salivary L-phenylalanine metabolite marker in order to perform early diag-
nosis of oral squamous cell carcinoma (OSCC).

Material and method: Salivary samples (unstimulated saliva) were collected from 
34 patients with primary OSCC diagnosis, as well as 34 healthy individuals similar 
to the control group in terms of age and gender; all were collected by spitting 
method. Salivary L-phenylalanine concentration was evaluated by ELISA test. Data 
were analyzed using t-test, chi-square, and ANOVA with the confidence interval of 
95% via SPSS 24.

Results: There was a significant increase and a positive correlation in salivary 
L-phenylalanine concentration among OSCC patients compared with healthy in-
dividuals (P-value = 0.01). In addition, the concentration of this metabolite marker 
was meaningfully higher in males than females in control group, and among male 
patients and control group (P-value < 0.05). There was also a positive and signifi-
cant correlation between salivary L-phenylalanine concentration of OSCC group 
and healthy individuals (P-value < 0.05).

Conclusion: Evaluation of salivary L-phenylalanine concentration could be a valua-
ble method to detect primary OSCC.

 

 

 

Comparing the Increase of L-Phenylalanine Metabolite 
Marker in the Saliva of Patients with Oral Squamous 
Cell Carcinoma and Healthy Individuals
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Leukemias are recognized as the most prevalent childhood malignancies. Phos-
phatidylinositol 3-kinase (PI3-K)/Akt signaling pathway plays a critical role in cell 
growth and cell survival through suppression of apoptosis in different types of 
Human cancers. Two main mechanisms cause leukemic cells survival and prob-
ably recurrence of leukemia that includes continuous activation of the PI3/AKT 
kinase and NF-βBsignaling pathway. In this study, we investigated the anti-prolif-
erative effects of Curcumin and Thalidomide on myelogenous leukemia cell line 
(U937 and KG-1).

Method:U937 and KG-1 treated by different concentration of Curcumin, Thalido-
mide and their combination for 48h.Cell growth inhibition and cell proliferation 
status were determined via MTT test, and Annexin V-FITC/PI was performed to 
evaluate apoptosis levels, and was then analyzed by flowcytometry. Also, next real 
time PCR was performed to evaluate mRNA expression of PTEN, IL-6, and Akt/PI3K/
mTOR pathway.

Result:Our result indicated that CUR inhibited cell proliferation with IC50 value 
of 40 βM for U937 and KG-1 cell lines. THAL inhibited cell proliferation with IC50 
value of 60 βM for U937 cells and 80βM for KG-1 cells.  The results show that CUR 
had a significant cytotoxic effect on both cell lines in dose dependent manners. 
To investigate the synergistic effect of CUR in combination with THAL; the viability 
of treated cells were also assessed at 24 and 48 h post-treatments (72h had no 
significant difference in comparison with 48h).Also, In U937 cell lines, the levels of 
PTEN, IL-6, Akt, PI3K, and mTOR mRNA have markedly increased in cells treated by 
CUR and THAL in comparison with the untreated cells. This pathway may play dual 
role through activating cell survival and activating autophagy pathway. In KG-1 
cell line, the level of mRNA expression of Akt and IL-6 increased in concentration of 
CUR. While the mRNA expressions of PI3K, mTOR, and PTEN, significantly increased 
in CUR-40 βM +THAL-80 as well as THAL-80 βM.

Conclusion: In conclusion, the ability of PI3K/Akt/ mTOR inhibition in in-vitro will 
light the path toward for the development of novel strategy and anticancer thera-
py, and also for designing new drugs based on PI3K/Akt pathway inhibitors.

Anti-Proliferative Effect of Curcumin Plus Thalidomide 
on KG-1 and U937 Myelogenous Leukemia Cell Lines
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Cancer is one of the leading causes of death in the world, which in 2020 contrib-
uted to the lives of almost 10 million people according to WHO. Radiation therapy 
is widely used in the treatment of oncological diseases along with chemother-
apy.  The kidney is well-known as one of the most radiosensitive organs, suffering 
from collateral radiation damage. Partial or total body irradiation of 5-10 Gy in 
one fraction can lead to nephropathy. Disorders in the work of the kidneys during 
radiation therapy are observed both in the treatment of kidney cancer and in the 
treatment of other tumors. That is why the selection of optimal doses of radiation 
is becoming an increasingly important task of modern oncology. The aim of pres-
ent experimental study was morphological assessment of kidneys after targeted 
irradiation with electrons at different doses. 

Methods: Wistar rats (n = 40) were once subjected to targeted ionizing irradiation 
on a pulsed electron accelerator « NOVAC-11» with doses of 2 Gy, 4 Gy, 6 Gy, 8 Gy, 
and a week later, the pathomorphological changes were assessed using the meth-
od of light microscopy. Quantification of interstitial fibrosis was performed using 
computer morphometry on kidney preparations stained with Masson’s trichrome. 
Kidney parameters were also assessed using a micro-CT. The TUNEL method was 
used to assess caspase-3, a key marker of apoptosis in kidney tissues.

Results: In the samples of kidneys of irradiated gropus were observed a decrease 
in the number of renal corpuscles and glomeruli, expansion of Bowman’s capsule, 
blood vessels congestion and signs of degenerative changes in the epithelium of 
the nephron tubules. The most profound kidney damage with pronounced fibrotic 
changes was observed in the group with an irradiation dose of 8 Gy. The number 
of positive TUNNEL cells increased in a dose dependent manner, with the largest 
number found in the 8 Gy irradiation dose group.

Conclusion: In the renal parenchyma were traced dose-dependent progressive 
pathomorphological changes in histoarchitectonics. Exposure to low doses of ra-
diation (2 Gy, 4 Gy, 6 Gy) is characterized by the development of an acute vascular 
reaction, which is characterized by an increase in the number of plethoric blood 
vessels depending on the dose increase. Irradiation of the kidneys with a sublethal 
dose of 8 Gy against the background of hypoxic changes leads to the develop-
ment of areas of fibrosis in the tissues.

Histopatological analysis of rat kidneys after targeted 
electron irradiation in different doses
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Objectives:
Esophageal Squamous Cell Carcinoma is one of the common malignant tumors of 
esophagus which is associated with poor prognosis. This study was thus designed 
to evaluate CD-133 and E-Cadherin in treatment of esophageal squamous cell 
carcinoma. 

Material and methods: 
A total of 100 Esophageal Squamous Cell Carcinoma were identified. Hematoxylin 
and eosin staining were done to identify the basic pathological characteristics fol-
lowed by immune-histo-chemistry for analysis of CD133 and E-Cadherin. The data 
was analyzed by using Statistical Package for Social Sciences version 21.0.

Results:
It was observed during the research that the majority of patients (83%) were found 
to have less than 10% positive expression and negative staining of the CD 133. 
Furthermore, the majority of the patients (65%) were found to have E-Cadherin ex-
pression that was less than 10% positive and negative stained, whereas only 30% 
had expression of CD 133 that was 10% to 30% positive and mildly stained. 

Conclusion: 
The findings revealed that CD-133 and E-Cadherin have no significant link with the 
presence of ESCC in patients. Further, this study provides an essential claim that 
the expressions of CD-133 and E-Cadherin differ in their behavior, as they did not 
demonstrate significance. So, it may be concluded that genetic variables and the 
human development environment, which vary depending on geographic loca-
tion, may play an essential part in the varied behavior of CD-133 and E-Cadherin in 
Pakistani patients.

Analysis of CD-133 and E-Cadherin in Esophageal Squa-
mous Cell Carcinoma – association with histological 
characteristics
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Background
Oral squamous cell carcinoma is the sixth most commoncancer in the world 
and accounts for more than 90% of oral malignancies. Current treatment regi-
mens against OSCC are highly invasive and not totally satisfactory. The enzyme 
nicotinamide N-methyltransferase (NNMT) is overexpressed in a variety of hu-
man cancers and has been investigated as a potential anticancer target. A recent 
in-silico investigation to identify inhibitors of NNMT produced several potential 
candidates. The aim of this project was to detect if NNMT is expressed in an oral 
squamous cancer cell line (SCC-4) and dysplastic oral keratinocytes (DOK) and 
determine the effect of the identified modulators of NNMT on cell viability and 
respiration, a novel task that has not been done before.

Methods
SCC-4 and DOK cells were cultured as per standard guidelines.  The expression of 
NNMT was assessed by immunoblot. Cell viability was determined by alamar Blue 
assay. Cellular respiration and extracellular acidification rate were determined by 
Seahorse XF analyser. The inhibitors were identified as part of an in-silico analysis of 
NNMT and are named inhibitor 1 and 4.

Results
This investigation confirmed the presence of NNMT in both SCC-4 and DOK 
cells. Neither inhibitor had any significant effect on the viability of either cell line. 
Significantly, our data has shown that the two NNMT inhibitors studied reduce 
oxidative phosphorylation (p<0.001) and appear to increaseglycolysis in DOK and 
SCC-4 cells.

Conclusions
Our data suggests that NNMT is expressed in both oral squamous cell carcino-
ma (SCC-4) and dysplastic (DOK) cells. Neither inhibitor had a cytotoxic at the 
concentration range and incubation times used. The inhibition of NNMT by the 
selective inhibitors attenuates cellular respiration and concurrently increases extra-
cellular acidification rate, thus interfering with energy metabolism. This suggests 
that the inhibition of NNMT may prove a potential therapeutic target for the long-
term treatment in OSCC.

The Potential of Nicotinamide N-Methyltransferase 
(NNMT) as an Anti-Cancer Target in Cultured Human 
Oral Squamous Cancer Cells (OSCC)



82

Name: Pires, P. C., Paiva-Santos, A. C., Rodrigues, M. R.
Co-authors: Veiga, F.

Melanoma is the rarest but deadliest form of skin cancer. Its worldwide incidence has been 
rapidly increasing, with 324.635 new diagnosis and 57.043 deaths in 2020. Multiple targeted 
treatments and immunotherapies have been developed but many patients are not respon-
sive or develop secondary resistance after a while. Ketoprofen is a non-steroidal anti-in-
flammatory drug with described anti-proliferative activity in melanoma cell lines. Its water 
solubility is low (0.0213 mg/mL), which strongly limits obtaining high drug strengths. Our 
objective is to incorporate ketoprofen in an oil-in-water (O/W) nanoemulsion, enabling an 
increase in formulation dosage, followed by characterization of the developed nanosystem.

Seventeen O/W nanoemulsions were prepared by spontaneous emulsification. The oil 
phase was constituted by Lauroglycolβ 90, Transcutolβ HP and Tweenβ 80, while the aque-
ous phase was water. To investigate stability and quality, samples were visually checked for 
phase separation or heterogeneity and analysed using dynamic light scattering (Zetasizer 
Nano ZS) to determine droplet size and polydispersity index (PDI). Nanoemulsions with a 
PDI below 0,300 (more homogeneous) were selected for solubility assays and the same 
properties were assessed to figure out the solubility range. In order to further study the 
nanosystems, pH, zeta potential (Zetasizer Nano ZS), osmolality (VAPROβ) and accelerated 
stability (LUMiSizer) measurements were conducted.

Globally, nanoemulsions with increased quantities of Tweenβ 80 and Transcutolβ HP had a 
lower PDI. Two of the formulas, both very reproducible and mildly viscous, were selected 
for solubility assays, proving it was possible to obtain up to 20 mg/mL of ketoprofen in 
the developed preparations while still having good droplet size and PDI values, increasing 
the drug’s solubility up to 930 times (compared to water). Nanosystem characterization 
suggests that the formulations are compatible with skin in terms of pH, surface charge and 
osmolality. As for the accelerated stability studies, the overall instability index was lower in 
the nanoemulsions without the drug, and similar in formulations with different KET concen-
trations.

We were able to develop nanoemulsions with high ketoprofen strength, which could lead 
to high bioavailability upon administration. The data retrieved from the nanosystem charac-
terization also demonstrates that the formulations might be suitable for topical application 
and that, although drug incorporation into the vehicles destabilizes the nanoemulsions, this 
effect is not concentration-dependent up to the maximum allowed drug concentration. 
However, viscosity, long term real-time stability, in vitro drug release, ex vivo drug permea-
tion, and in vitro citotoxicity still need to be assessed.

Ketoprofen nanoemulsions for melanoma treatment: 
formulation development and characterization
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Introduction: Urinary incontinence is one of the most common complications after 
laparoscopic radical prostatectomy (LRP). Myosteatosis, defined as pathological ex-
cess fat accumulation in muscles, seems to correlate with the urinary incontinence 
(UI) incidence. According to available studies, average total psoas density (ATPD), 
measured on computed tomography (CT) scans, can be used as an independent 
predictor of myosteatosis. The aim of this work is to evaluate the impact of ATPD 
on UI after LRP compared with an influence of psoas muscle index (PMI) in the 
same case.

Materials and methods: The study is a retro-prospective analysis of medical records 
of 40 patients aged from 50 to 80 who underwent LRP from 2018 to 2022 at the 
Department of Urology and Urological Oncology of Independent Public Clinical 
Hospital No.4 in Lublin, Poland. The analysis is based on CT examination performed 
before LRP (images at level L3), patients’ age, height and BMI. CT measurements 
were expressed by the Hounsfield Unit of both psoas muscles which correspond 
with ATPD and PMI. The data analysed during the study also include changes in 
the severity of urinary incontinence 1, 3, 6 and 12 months after LRP procedure. 
Statistical analysis of these informations was carried out.

Results: In 40 patients, who underwent LRP until now, significant statistical corre-
lation between low BMI and high ATPD was observed. Outcomes concerning the 
impact of ATPD and BMI on UI after LRP in 1/3/6/12 months follow up, in com-
parison to PMI influence on duration of such a complication, will be gained and 
analysed until January 2023.

Conclusion: ATPD depends on patients’ BMI and is a predictor of myosteatosis. 
Considering the retro-prospective type of research, except for conducted studies, 
there will be the next part, which includes introduction of functional tests. Taking 
into consideration available data, there is expected connection between ATPD and 
duration of UI after LRP.

Impact of average total psoas density on convalescence 
after laparoscopic radical prostatectomy - preliminary 
report
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Podophyllotoxin (PPT) is a plant-derived cell proliferation inhibitor used to treat 
anogenital warts during HPV infection. PPT stabilizes microtubules and stops the 
replication of cellular DNA. However, the exact mechanism of action is unknown. 
Furthermore, the high toxicity makes it impossible to administer PPTintravenously 
or orally, and it can be applied topically only. The drug under our study is a deriva-
tive of PPT, which turns out to be more effective in killing cancer cells in vitro and 
less toxic to non-tumorogenic cells.
We performed our research on the human keratinocyte line (HaCaT). We tested 
them with PPT (Sigma Aldrich), and KL-3 synthesized in cooperation with the 
Department of Chemistry at the University of Warsaw. We assessed the cell viability 
(PrestoBlue Assay) and apoptosis/necrosis (Annexin V assays) mechanisms in five 
different concentrations: 0,05βM; 0,1βM; 0,5βM, 1βM, and 5βM. The changes in the 
structure of HaCaT cells were also described based on photos taken by electron 
microscopy.
PPT causes a more potent cytotoxic effect on HaCaT cells than KL3 in the corre-
sponding concentration in IC50 test. In Annexin V apoptosis and necrosis assay, 
KL-3 didn’t induce either apoptosis or necrosis at lower concentrations, whereas 
PPT led to increased apoptosis and necrosis markers. After a 24-hour incubation, 
both compounds lead to mitochondrial swelling, the stress of the endoplasmic 
reticulum and elongation of the cytoplasmic processes. Still, in cells incubated with 
KL3, after 48 hours, cell adaptation started, the changes regressed, and autopha-
gosomes were formed. We did not observe a similar regression effect in cells after 
incubation with PPT. Additionally, in PPT-incubated cells, the vacuolization of the 
cytoplasm and the loss of cell membrane continuity were observed. 
The higher values of IC50 for KL-3 indicated lower toxicity on HaCaT compared to 
PPT. In addition, the increased number of markers of apoptosis and necrosis also 
confirmed the higher toxicity of PPT. Thanks to the cell’s adaptions, reversal of 
changes, and the formation of autophagosomes, cells incubated with the KL3re-
main alive. Based on that and our previous research, we know KL3 is more effective 
on cancer cells and less toxic on non-tumorogenic cells than PPT. The present 
study suggests that KL-3 could be a better alternative to PPT in anogenital warts 
and a potential systemic anticancer drug.

 

The mechanism and effectiveness of KL-3 podophyllo-
toxin derivative on human keratinocyte cells.
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Introduction: Primary kidney tumors can be benign and malignant, with malignant 
primary tumors being much more clinically significant. They represent 2% to 3% 
of all malignant neoplasms and most often occur in the 6th or 7th decade, more 
often in men.

Objective: Analysis of pathohistological types of primary kidney tumors with pres-
entation of pathohistological characteristics and accompanying prognostic-pre-
dictive parameters and their interrelationship.

Material and methods: A retrospective analysis of the medical records of 81 
patients was performed, who were pathohistologically diagnosed with primary 
kidney tumors in the Center for Pathology and Histology of the Clinical Center of 
Vojvodina in Novi Sad in the period from September 2020 to September 2021.

Results: The average age of primary kidney cancer in the studied sample was 62.7 
years. The most common surgical procedure was radical nephrectomy. The most 
common histological type of primary kidney tumors is clear cell carcinoma, which 
is more common in men. The average size of the primary kidney tumor in the 
observed sample was 5.5 cm. The most common localizations were the upper, 
middle and lower pole of the kidney with the same percentage of representation 
of 17.8%. Primary kidney tumors in the analyzed material most often had (37%) 
histological grade two, while the other grades were less common.

Conclusion: : Primary kidney tumors occur more often in men than in women. Kid-
ney tumors most often occur between the sixth and seventh decades. Using the 
TNM classification, kidney tumors are most often detected and surgically treated 
in the pT1 stage of the disease, which indicates a positive association with the 
five-year survival of patients. Sarcomatoid differentiation (8.6%), necrosis (30%) and 
lymphovascular invasion (11%) are poor pathohistologically. Prognostic factors, 
associated with more aggressive behavior of kidney tumors, disease progression 
and weaker response to the available therapeutic protocol.

PATHOHISTOLOGICAL CHARACTERISTICS OF PRIMARY 
KIDNEY TUMORS
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Introduction: Nowadays the increasing morbidity of cancer is a major problem 
worldwide. As a result of the modern medicine, the survival rate of oncology 
patients has been improved. However, this higher survival is associated with long-
term treatment-related side effects. The doxorubicin (DOXO) is an effective anthra-
cycline used to kill the malignant tumour cells. However, the application of DOXO 
is limited because of the dose dependent severe cardiovascular consequences 
such as cardiomyopathy and heart failure. Hence, the detailed investigation of 
underlying mechanisms and identification of potential drugs that can prevent 
or diminish the DOXO-induced cardiac side effects has a great clinical potential. 
In our research group we focus on the examination of endogenous molecules 
which can act as potential cytoprotective agents on DOXO-induced cytotoxicity. 
The preimplantation factor (PIF) is a 15-aminoacid peptide with antioxidant and 
antiapoptotic features, thus it could be a potentially protective molecule against 
DOXO-induced cardiocitotoxicity.
Aim of the study: The aim of the study is to investigate the possible cytoprotective 
effects of PIF in doxorubicin-induced in vitro model of heart damage focusing on 
the modulation of apoptosis.
Materials and methods: In our experimental model we used H9c2 rat cardiomyo-
blast cell line to test broad range of PIF (0.3-5000 ng/mL) in DOXO-induced cardi-
otoxicity model. The PIF treatment was followed by 24 hours of DOXO where the 
PIF treatment was maintained. To detect the cell viability changes and to measure 
the superoxide level, MTT and DHE assays were performed. Immunocytochemistry 
was applied to visualise the apoptotic nuclei morphological changes and to detect 
the DNA double strand breaks. The apoptotic effector and regulator proteins 
(caspase-3 and 7, Bax) were determined using Western Blot.
Results: According to our result, the 10 ng/mL PIF could elevate the decreased cell 
viability caused by DOXO (viability in control %: DOXO: 74β1%, PIF: 81β3%). The PIF 
was able to reduce the DOXO-induced elevated oxidative stress level (oxidative 
stress in DOXO vehicle %: control: 87β3%, PIF: 70β7%). During the investigation of 
apoptotic cellular features, higher number of apoptotic nuclei and DNA double 
breaks was detected in the DOXO treated group, which was improved by the PIF 
pre-treatment. The DOXO increased the level of activated caspases which could be 
diminished with PIF.

The role of preimplantation factor in doxorubicin-in-
duced in vitro cardiocitotoxicity model focusing on 
apoptosis
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The apoptosis is an intracellular cascade of irreversible biochemical reactions, 
which begins with the exit of the haemoproteid cytochrome c (cytC) from the 
mitochondria (where it functions as electron transporter), and finishes with com-
plete cell destruction. This genetically programmed cell suicide is the mechanism 
by which the macroorganism eliminates the damaged and degenerated cells. In 
cancer cells, however, apoptosis is blocked owing to the impossibility of their mi-
tochondria to release cytC; then the apoptosis can be initiated by the introduction 
of exogenous cytC using the capability of the cancer cells to phagocytize extracel-
lular colloid particles with submicron size on which cytC is previously adsorbed. 
For this purpose, we use the mineral montmorillonite (MM), which is approved for 
application in the human medicine and is suitable for using as drug deliver carrier 
due to its large adsorption capacity determined by the half micrometer size and 
1 nanometer thickness of its monoplates. The inability of the normal cells (except 
the immune ones) to phagocyte colloid particles protects them and determines 
selectivity at treatment of neoplasms with composite cytC-MM.

In the present study, we investigated the physicochemical properties of cytC-MM 
nanoparticles as a function of cytC concentration in the suspension: electrophoret-
ic mobility, mass increment of MM monoplates at cytC adsorption, adsorbed/free 
ratio, number of adsorbed cytC globules per one MM monoplate, concentration 
of cytC-MM composite particles; for the purpose we employed the methods of 
microelectrophoresis, static and electric light scattering. Furthermore, we tested in 
vitro the cytotoxic effect on colon cancer cell culture using equine cytC, which is 
97% structurally identical to the human cytC. The results disclosed that cytC solu-
tion and MM suspension had no effect on the cancer cells but the composite cytC-
MM nanoparticles killed 95% of the cells after 96 h treatment. Interesting finding is 
that the cytotoxicity depends nonlinear on the cytC concentration in the cytC-MM 
suspension but linearly on the logarithm of this concentration. In conclusion, the 
in vitro experiments demonstrate that cytC-MM composite nanoparticles have 
potential application in anticancer treatment of superficial neoplasms of the skin 
and the digestive system (mouth cavity, esophagus, stomach and colon).

Montmorillonite-cytochrome c composite nanoparti-
cles with selective anticancer effect for treatment of 
neoplasms with superficial location
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Introduction: Cervical cancer has high prevalence and mortality amongs women 
in Indonesia. High mortality of cervical cancer was due to the quite expensive 
and very exhaustive treatments. Mirabilis jalapa  is an abundant herb in Indonesia 
which exhibits potential anticancer properties. This research aims to discover the 
phytochemical composition and cytotoxic activity as well as antioxidant activity of 
Mirabilis jalapa extract against HeLa cervical cancer cell line Methods: Experiment 
was done towards ethanolic, ethyl acetate, and hexene extract using maceration 
method. Antioxidant activity analysis was done using DPPH (2,2-diphenyl-1-pic-
rylhydrazyl) assay and cytotoxicity against HeLa cervical cancer cell line was done 
using MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium, bromide) assay. 
Results: The ethanolic extract and ethyl acetate extract of Mirabilis jalapa has 
flavonoid, tannin, glycoside and triterpenoid, whereas steroid and triterpenoid 
compounds are observed in hexane and ethyl acetate extract. Total flavonoid 
content measured on ethanolic extract and ethyl acetate extract are 111,97 βg/mL 
and  55,42 βg/mL respectively. Antioxidant activity on ethanolic extract is consid-
ered highly active  (IC50 11,541 βg/mL), whilst ethyl acetate extract shows active 
antioxidant activity (IC50 188,365 βg/mL). Cytotoxic activity on ethanolic extract 
displays strong effect (IC50 15,127 βg/mL), whereas ethyl acetate extract and hex-
ane extract shows moderate cytotoxic effect (IC50 ethyl acetate 44,501βg/mL, IC50 
hexane  56,425βg/mL). Conclusion: Mirabilis jalapa extract shows antioxidant activ-
ity and cytotoxicity against HeLa cell line, thus potential as an anticancer treatment

 

Phytochemical Composition Analysis, Antioxidant Ac-
tivity, and Cytotoxic Analysis of Mirabilis Jalapa Extract 
Against HeLa Cervical Cancer Cell Line 
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Introduction
Research in this field suggests that mucin expression and microbiome influence 
each other and that they can play an important role in the development of 
gastro-intestinal tumours. To further look at the value we can attribute to this two 
factors, we looked at patients with gastric or colorectal tumours to see if there are 
differences in the mucin expression and/or microbiome constitution between 
the tumour tissue and non-tumour tissue of these patients. As a second scope we 
looked at the survival of these patients, to add a clinical dimension to this research. 
Our aim is to provide tools and directions for further investigation, prognosis and 
treatment of this tumours by doing an explorative research on this topic.

Methods
We used frozen (-70 °) samples of tumour and adjacent non-tumour tissue to 
extract DNA and RNA for our tests. We included 54 persons with gastric cancer 
and 49 persons with colorectal cancer. The data of tumour and non-tumour tissue 
were always compared within the same person. The microbiome was sequenced 
with Illumina, data configured with dada2 package in R and their genome com-
pared with database Silva v138 to determine taxonomy based on their 16S DNA. 
For the mucines cDNA was made from RNA, collected from our samples, with 
the SensiFast cDNA kit. Quantstudio 3 (Thermofisher) then calculated the relative 
expression and grouped them in low, medium and high. Differences between the 
two groups were calculated with Wilcoxon signed rank test. Quality control of tge 
DNA and RNA was made by using Nanodrop photospectrometry. Influence on 
survival by demographic characteristics and mucines and bacteria of interest, were 
evaluated by using a Cox proportional hazards model in R.

Results
Hence our research is still in progress, we can’t give all the results right now. We 
plan to have collected them all by March. At the moment we can give the results 
of the mucine expression. For the gastric cancer group, MUC1 (p= 0.0003725) 
was significantly lower and MUC13 (p= 0.0002578) was significantly higher in the 
tumour group and for the colorectal cancer group MUC5AC (p= 0.002908) was 
significantly higher in the tumour group.

The relation between mucin expression, the microbi-
ome and the development of gastro-intestinal tumours
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Introduction:Coronary heart disease is known as a life-threatening factor that 
makes a person susceptible to atherosclerosis and coronary heart disease. There-
fore, identifying these risk factors is still a challenge.The diagnosis and identifica-
tion of risk factors for coronary heart disease, including the role of impaired lipid 
profile, is considered in this study. The purpose of this study is to investigate the 
relationship between lipid profile and atherosclerosis of the coronary arteries as 
a risk factor and the importance of its control and treatment in Cardiovascular 
diseases.

method: In this study, 120 patients with possible coronary artery disease without 
previous history who referred to the CT angiography center participated. For these 
patients, HbA1c and blood lipid profile tests, which include: triglyceride (TG),Total 
cholesterol, low density cholesterol (LDL) and high density cholesterol (HDL) were 
measured. Also, in the findings of their CT angiography, the amount of calcium in 
their coronary arteries was checked and measured, and the information was ana-
lyzed with statistical methods. We divided people into two groups based on the 
amount of calcium in their coronary arteries. And we divided people with calcium 
levels above zero.

Results: The level of triglyceride, total cholesterol, low-density cholesterol and he-
moglobin A1C in group A is lower than group B, and the difference in triglyceride, 
total cholesterol and low-density cholesterol is significant (P<0.05). ) and in hemo-
globin A1C it is close to significance (P=0.065). On the other hand, the density with 
high cholesterol in group A is higher and close to significance (P=0.055).

Discussion and conclusion: We divided the data into two groups: the group 
that had zero calcium level in CT angiography and the group that had calcium 
level above zero. Based on the results of triglyceride level, total cholesterol and 
low-density cholesterol in the group with zero calcium level was lower than the 
other group, and high-density cholesterol in the group with zero calcium level was 
higher than the other group.
.

Evaluation of the relation between coronary artery 
calcium score in CT angiography and lipid profile of 
patients with possible coronary artery disease 
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Endovascular revascularization is the preferred treatment for peripheral arterial dis-
ease. Restenosis often occurs as a response to procedure-induced arterial damage. 
Reducing vascular injury during endovascular revascularization may improve its 
success rate. 

This study developed and validated an ex vivo flow model using porcine iliac arter-
ies obtained from a local abattoir. Twenty arteries (of 10 pigs) were equally allocat-
ed to two groups: a mock-treated control group and an endovascular intervention 
group. Arteries of both groups were perfused with porcine blood for 9 minutes, 
including 3-minutes of balloon angioplasty in the intervention group. Vessel injury 
was assessed by calculating the presence of endothelial cell denudation, vasomo-
tor function, and histopathological analysis.

MR imaging displayed balloon positioning and inflation. Endothelial cell staining 
showed 76% denudation after ballooning compared to 6% in the control group 
(P<0.001). This was confirmed by histopathological analysis, showing significantly 
reduced endothelial nuclei count after ballooning compared to the controls (me-
dian: 22 vs. 37 nuclei/mm, P=0.022). In the intervention group, vasoconstriction 
and endothelium-dependent relaxation were significantly reduced (P<0.05).

We present an ex vivo flow model to test the effects of endovascular therapy on 
the vesselβs wall morphology, endothelial denudation, and endothelial-depend-
ent vasomotor function under physiological conditions. Additionally, it allows the 
future test of human arterial tissue.

Ex vivo flow model to study damage induced by endo-
vascular revascularization.
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Relevance. To date, the number of children with CHD has increased significantly, 
and among them the number of children with DMPP is also increasing. This is due 
to late treatment or an asymptomatic course of the disease, as a result of which by 
the age of 6-7 years of life with an increase in clinical symptoms, patients go to the 
hospital.

Aims. Identification of children with DMPP on echocardiography in children under 
7 years old who came to the hospital with a referral from a pediatrician or cardiol-
ogist. Materials and methods. 1675 children who came to the National Children’s 
Medical Center in Tashkent from January 1 to April 20, 2022 with a referral from a 
pediatrician or cardiologist were examined. A cross-sectional analysis was carried 
out.

Results. According to the results of the conducted studies among the treated 
patients, 980 congenital heart defects were detected, among them DMPP — 82, 
which is 8.37% of all CHD. Particular attention should be paid to the age categories 
of the examined patients. Up to 3 years old, 28 patients were identified, 20 from 3 
to 5 years old, 34 patients with DMPP from 5 to 7 years old. It was also found that 
DMPP in girls occurs on average 1.5 times more than in boys with a similar age 
category.
 

Conclusions. Taking into account the largest number of patients identified at 
the age of 5-7 years, it is necessary to conduct a more thorough examination in 
schools and children’s institutions at this age, as well as children who go to the 
polyclinic for other diseases. It is necessary to improve the primary health care, i.e. 
polyclinics and rural medical centers, so that they conduct examinations well and 
identify defects in children at an early age. If pathologies are detected in time, then 
there will be fewer complications, and the patient’s quality of life will improve due 
to timely assistance.

DETECTABILITY OF ATRIAL SEPTAL DEFECT ON ECHO-
CARDIOGRAPHY IN CHILDREN UNDER 7 YEARS OF AGE 
IN THE HOSPITAL
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Introduction: Intraoperative coronary artery bypass angiography (ICAB) is a helpful 
tool to evaluate the patency and efficacy of the coronary artery bypass graft 
(CABG) in the early period. However, some graft dysfunctions can be “angiograph-
ically silent” and therefore absent on ICAB. Optical coherence tomography is a 
method of intravascular imaging, which can allow interventional cardiologists to 
detect abnormalities invisible on regular ICAB, theoretically improving mid- and 
long-term outcomes of surgical revascularization.
Materials and methods: From 06.2017 to 02.2019, 52 patients, who have received 
CABG, underwent ICAB. The total amount of conduits was 144; in 60 (41.7%) of 
them, additional OCT was performed if angiography abnormality was found, with 
further ICAB. 6 (10%) of 60 conduits were patent, remaining 54 (90%) were divided 
into two subgroups: 24 (44.4%) with ICAB correlation and 30 (55.6%) without ICAB 
correlation. In the first group, dysfunctions were: large thrombi in the venous graft 
(VG) - 10 cases, mismatch of VG and grafted coronary artery - 9 cases, VG stenosis 
due to the deformed valve in the varicose node - 2 cases, LIMA stenosis due to 
vascular clip compression - 3 cases; in the second group dysfunctions were: pari-
etal thrombi in VG - 7 cases; VG stenosis due to venous valves - 9 next to the site 
of anastomosis (<10 mm) and 8 in the VG body, 3 spontaneous radial artery graft 
annular dissections, 3 stumps of lateral branch. Surgical revisions and repeated 
interventions were carried out only in the first group (21/24), and only 1 surgical 
revision took place in the second group. However, those patients were examined 
in the following year.
Results: In the long-term follow-up (9,8+2,7 months), occlusion of 11 out of 17 
grafts (65%) with venous valves was diagnosed in the second group. 9 out of 11 
(82%) were located distally to the anastomosis, and 2 (8%) were in the body of VG. 
Chances of occluded conduits were higher if VG’s stenosis rate was more than 50% 
due to venous valves  (p < 0.05). There were not statistically significant increases in 
rates of creatinine (p=0.4614 and p=0.4506) and in procedure duration (p=0.5319) 
regarding OCT.
Conclusion: Intraoperative OCT is a novel promising method which allows to 
achieve better early and long-term results by detecting abnormalities, which can-
not be seen during ICAB.

Intraoperative optical coherence tomography as a 
novel tool to evaluate coronary artery bypass graft 
patency
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Introduction: Hypertrophic cardiomyopathy (HCM) is a genetic disease causing 
variety of life-threatening complications. Atrial fibrillation (AF) in HCM population 
constitutes an important step in progression of the disease. Recently developed 
tool – HCM-AF Risk Calculator validated in American population allows accurate 
prognosis of AF occurrence in HCM patients.

Aim: To assess clinical application of HCM-AF Risk Score in the prediction of 2 and 
5-year clinical outcome of Polish patients with HCM.

 Materials and methods: The retrospective cohort study included 54 consecu-
tive patients with HCM (52% female, median age 59) and baseline sinus rhythm 
diagnosed at the 1st Chair and Clinic of Cardiology, Medical University of Silesia in 
Katowice in 01.01.2013 - 31.12.2016. Analysis involved clinical characteristics, labo-
ratory tests, echocardiography, Holter monitoring, 2- and 5-year clinical outcome 
(total mortality, re-hospitalization, ICD implantation, heart failure (HF) regarding 
the baseline HCM-AF Risk Score.

Results:According to HCM-Risk Score stratification 2 patients (3.7%) from analyzed 
cohort had low, 3 patients (5.6%) had intermediate, and 49 patients (90.1%) had 
high risk of AF. Both in low and intermediate-risk groups one patient developed AF, 
all patients survived, and no patients presented HF progression within 2-year and 
5-year follow-up. Whereas in high-risk group AF has been detected in 24 (48.9%) 
patients within 2-year-follow-up and 31 (63.3%) patients within 5 year-follow-up, 
total mortality was 46.9% and HF progression was significant, and. Moreover, 
in explicitly distinguished subgroup of extremely high risk of AF (HCM AF Risk 
Score>45) 16 patients (84.2%) in 2-year-follow-up and 19 (100%) patients in 5 year-
follow-up developed AF.

Conclusions: HCM-AF Risk Score seems to be useful in both prediction of AF occur-
rence and clinical outcome in HCM patients. Polish HCM population is character-
ized by relatively high HCM-Risk Score coexisting with high AF occurrence thus AF 
screening should be obligatory in this group.

 

HCM-AF Risk Score – clinical application in the predic-
tion of 2 and 5-year clinical outcome of Polish patients 
with HCM
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Background: Venous grafts used in bypass-surgery have limited durability due 
to intimal hyperplasia (IH). Therapies to limit IH are lacking and it is known that 
perivascular adipose tissue (PVAT) dysfunction exacerbates IH. Methionine restric-
tion (MetR) reduces fat-dysfunction and modulates the host’s immune response. 
Its potential to improve (vascular) surgery outcomes, however, is unknown. Here 
we tested the hypothesis that short-term pre-operative MetR protects from vein 
graft disease (VGD) via PVAT-dependent mechanisms.  

Methods: C57BL/6 mice were fed control diet for four weeks, one group switched 
to MetR for 7 days and continued with control diet thereafter. At surgery, PVAT of 
donor mice vena cava was either completely stripped or left intact and the vena 
cava was positioned into the arterial circulation of diet-matched mice. Vein grafts 
were harvested 28 days later (POD28) for morphometric and compositional anal-
ysis. Bulk- as well as nuclear-RNA sequencing was performed on PVAT harvested 
before surgery as well as POD1. 

Results: At POD28, MetR with PVAT significantly decreased intima/media area ratio 
(53.3%) compared to control with PVAT, whereas no differences were observed 
between MetR and control-group without PVAT. Vessel wall and PVAT pro-inflam-
matory macrophages were significantly diminished in MetR-mice, whilst anti-in-
flammatory macrophages were significantly increased. PVAT contained smaller 
adipocytes and significantly increased UCP1-expression. Bulk-RNA sequencing 
demonstrated increased thermogenesis, AMPK- and PPAR-signalling pathways. 
Nuclear-RNA sequencing identified very high (>150x) upregulation of PPARβ in ad-
ipocytes pre-operatively in MetR versus control. Culturing PVAT and macrophages 
in vitro under MetR-conditions diminished inflammatory cytokine production. 

Conclusion: Short-term pre-operative MetR protects from VGD via PPARβ-depend-
ent browning of PVAT. MetR attenuates inflammation in the vessel wall and in the 
PVAT both in vivo and in vitro. We demonstrate that PVAT can be beneficially mod-
ulated to improve outcomes of vein graft surgery. Short-term pre-operative MetR 
therefore shows great potential to improve outcomes of surgical interventions.

Short-term pre-operative Methionine Restriction pro-
tects from Vein Graft Disease via PPARα-dependent 
browning of perivascular adipose tissue 
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Background: Various investigations have specified the role of each RBC indices 
separately [including hemoglobin (Hb), hematocrit (HTC), mean corpuscular 
volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemo-
globin concentration (MCHC), and red cell distribution width (RDW)] to predict 
the prognosis of acute heart failure (AHF) patients. However, to our knowledge, no 
one has compared them based on accuracy, sensitivity, and specificity to deter-
mine the best prognostic factor for AHF patients. Methods: Of 734 heart failure 
patients referred to the emergency department, 400 cases were included based 
on age 18 years and above, hospitalization with a diagnosis of AHF according to 
the guidelines, and owning New York Heart Association classification of III or IV. 
They were excluded based on a history of severe aortic or mitral valvular disease, 
heart transplantation, active hematologic, oncologic, inflammatory disorders, 
severe renal dysfunction (GFR < 30 mL/min), and use of hemodialysis, blood 
transfusions, iron supplements, B12, and folic acid in the last three months. Data 
of them were documented, and patients were followed for one year. Eventually, 
the association of clinical variables and RBC indices with one-year mortality was 
explored. Results: The study included 226(56%) men and 174(44%) women with a 
median age of 66. Among 400 patients, 20 (5%) died during the hospital course, 
and 380 (95%) patients were followed till the end of the study. In the meantime, 
57(14%) patients expired with a median time to death of 3 months. Body Mass 
Index (HR 1.098, p=0.016), Hb (HR 0.728, p=0.024), HTC (HR 0.875, p=0.066), MCHC 
(HR 0.795, p=0.037), and RDW-CV (HR 1.174, p=0.006) were displayed as predictors 
of long-term mortality. Despite confirming the predictive role of these variables 
by ROC curves, their sensitivity and specificity were reported as follows: [72% and 
50% for Hb], [75% and 52% for HTC], [88% and 27% for MCHC], and [49% and 
81% for RDW]. In addition, based on normal cut-off values obtained from scien-
tific literature, stratified groups of patients had significantly different survival in 
Kaplan-Meier analyses. Log-rank were described as p=0.055 for RBC count, p=0.045 
for Hb, p=0.001 for HTC, p=0.123 for MCV, p=0.672 for MCH, p=0.107 for MCHC, 
and p<0.001 for RDW. Conclusion: Despite proving the predictive role of Hb, HTC, 
MCHC, and RDW in AHF patients, the most sensitive measurement was MCHC, and 
the most specific one was RDW; therefore, these variables should be considered 
for risk stratification purposes of AHF patients in daily clinical practice.

Comparison of the Red Blood Cell indices based on 
Accuracy, Sensitivity, and Specificity to predict one-
year mortality in Heart Failure patients: a prospective 
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Introduction: Pulmonary vein isolation (PVI) is a well-established method of 
ablation of atrial fibrillation (AF), however exact mechanisms in which AF patients 
benefit from PVI has not been yet fully understood. One of the mechanisms can 
be an impact of PVI on ganglionated plexi (GP), responsible for vagal innervation 
of the heart, which are located close to PVI ablation lines. It has been shown that 
some autonomic changes observed after PVI are associated with improved PVI 
outcomes. It remains unknown how to exactly determine the modulation of vagal 
component after PVI. 

Objective: To investigate a role of deceleration capacity (DC) and heart rhythm 
variability (HRV) in assessment of autonomic denervation after PVI. 

Methods: 47 patients (28 males, 19 females) with paroxysmal AF were included in 
the study. DC and HRV were calculated with appropriate software using available 
24-hour Holter recordings performed before and/or after PVI.

Results: Mean DC before PVI was 5,65 ms vs 3,7 ms after PVI (p= 0,0000396). 
Also, HRV parameters were statistically different in all domains. In time domain 
it was: SDNN - 145 ms vs 105,7 ms (p=0,000515), rMSSD - 35,13 ms vs 23,67 ms 
(p= 0,0204) and pNN50 - 12,06% vs 5,49% (p = 0,0307). In frequency domain: LF 
- 737,45 ms2 vs 205,34 ms2 (p= 0,0000765) and HF - 298,22 ms2 vs 120,66 ms2 
(p=0,0231). In geometrical domain: triangular index - 37,61 vs 27,1 (p=0,0000648) 
and TINN 587,41 vs 423,34 (p= 0,0000638). Heart rate did not differ statistically – 
69,4 bmp vs 68,9 bmp (p=0,86).

Conclusions: Both DC and HRV parameters may serve as indicators of vagal den-
ervation after PVI. Clinical value of these parameters needs to be investigated in 
further prospective studies. 

Deceleration capacity and heart rhythm variability as 
indicators of vagal denervation after pulmonary vein 
isolation
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Background: There is a lack of evidence comparing face-to-face teaching, E-Learning, and 
blended teaching for acquisition of medical clinical skills. The first aim of this study was to 
evaluate the differences in skill acquisition of blood pressure (BP) and skinfold (SK) measure-
ment between the three teaching methods. The second aim was to evaluate the student 
experience of the teaching method they received.

Methods: 47 participants were recruited and randomised into three teaching groups. After 
teaching, participants were asked to demonstrate the skill in question and their competen-
cy at same assessed. Participants also completed a survey on their learning experience after-
wards. Data was analysed using Kruskal-Wallis tests where P-values of <0.05 was considered 
significant.   

Results: For SK measurement, fewer participants in the online group achieved competency 
in the skill (16.67%) when compared to the face-to-face (75%; P=0.011) and blended groups 
(88.89%; P=0.001). The online group passed significantly fewer sub-competencies (7.92 β 
1.75) compared to the face-to-face (10.63 β 0.7; P=0.011) and blended group (10.56 β 0.68; 
P=0.001). No significant difference in overall competency was found between the groups 
in the measurement of BP during exercise. A significant difference was found between the 
groups (P=0.038) regarding the number of sub-competencies achieved for BP measure-
ment during exercise. Regarding student experiences for SK measurement, online learners 
enjoyed their teaching experience significantly less and reported that E-learning made 
the learning material harder to understand. Online participants responded negatively 
significantly more often than the other groups regarding motivation and recommending 
e-learning as a teaching technique. Regarding student experiences for BP measurement, 
the online group responded negatively significantly more often in the survey compared 
to the face-to-face and blended group concerning motivation, staying concentrated, 
adequate teacher-student interaction, confidence in performing the skill, and if they would 
recommend the teaching technique. 

Conclusion: For SK measurement, online participants did significantly worse in terms of skill 
acquisition and sub-competency achievement. They enjoyed their experience less and felt 
less confident executing the skill compared to the face-to-face and blended groups. For 
BP measurement, all teaching methods were equally effective in terms of skill acquisition, 
however students preferred blended and face-to face methods to e-learning. Overall, results 
suggest that practical skills requiring haptic awareness are better suited to either face-to-
face or blended teaching methods than e-learning. 

Differences in the Acquisition of Medical Clinical Skills 
and Analysis of Student Perception between Traditional 
Teaching and E-Learning.
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Background. A global health crisis has resulted from the COVID-19 pandemic, which has 
far-reaching effects. Existing research revealed that COVID-19 might cause the development 
of different complications, including cardiovascular(CV) diseases. However, there is currently 
no methodical evaluation of the cardiovascular post-acute COVID-19 sequelae, and there 
are also no methods to predict it. By filling this information gap, post-acute COVID-19 care 
can be improved.
Thus, we carried out a 12-month follow-up longitudinal observation research to investi-
gate the possible long-term CV outcomes of COVID-19 and to create an Artificial Intelli-
gence(AI)-based model to predict them.
Methods. 328 COVID-19 patients who were admitted to the hospital in February-April 2021 
were enrolled in our study. The average age was 56.1 years, with 51% male. We excluded 
patients with severe comorbidities, major adverse cardiovascular events (MACE) in anam-
nesis, and intra-hospital mortality. After discharge, patients were monitored for 12 months. 
The data were randomly divided into derivation (n=201), validation (n=81), and external 
cohort (n=47). The obtained data include clinical data, results of laboratory and instrumental 
investigations, and medical records during the 1-year period. Our AI model is a convolution-
al neural network(CNN) consisting of sigmoid-activation-function neurons, trained by using 
outcome results, received in follow-ups, and evaluated on the external cohort.
Results. Due to the analysis of clinical data, higher levels of C-reactive protein, D-dimer, neu-
trophil/lymphocyte ratio, and lower levels of thyrotropin were associated with a higher risk 
of CV outcomes during 12 months. The longitudinal study showed that 16,4% of patients 
experienced MACE (8,5% - myocardial infarction, 5,2% - cerebrovascular disorders, 2,7% - 
pulmonary embolism) leading to cardiovascular death in 2,4% of the studied population. 
The total count of CV complications was 25,9% including first-detected hypertension, 
arrhythmias, heart failure etc. 
The derivation and validation datasets were used for the training of the CNN. The ROC 
analysis indicated that our AI model had a high predictive value for CV-events during fol-
low-up (AUC=0.891, 95% CI=0.869–0.913, p<0.001, sensitivity 92.4%, specificity 90.1%). The 
external cohort data analysis showed true results in 41/47 patients (87.2% accuracy), which 
significantly outperformed any other known methods of CV-outcomes prediction during 12 
months after COVID-19. 
Conclusions. COVID-19 is associated with an increased risk of late CV outcomes, so cardio-
vascular health in COVID-19 survivors requires special attention. AI-driven models may be 
useful for predicting COVID-19 long-term outcomes.

Post-acute cardiovascular outcomes of COVID-19: Arti-
ficial Intelligence approaches for risk assessment
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Background: Natriuretic peptides (NPs) are established biomarkers used for diagno-
sis, outcome prediction and risk stratification in heart failure (HF). As NPs require 
adjustment for age, body mass index, renal function and other cardiovascular dis-
eases, new biomarkers have been examined. Copeptin, a surrogate biomarker for 
arginine vasopressin, has shown promising results. The present systematic review 
and meta-analysis was conducted to assess the utility of copeptin in diagnosis and 
outcome prediction in HF patients.

Materials and methods: Clinical trials describing copeptin serum concentrations 
in HF patients were found by means of systematic literature search in EMBASE, Pu-
bMed, Cochrane Register of Controlled Trials, and Google Scholar. Papers released 
by January 2nd, 2022, that met the selection criteria, were retrieved and reviewed. 
19 studies, with a total of 5,562 patients, 36,7% of which were females, were includ-
ed. The random effects model was applied in analyses.

Results: Higher mean copeptin plasma concentrations were identified in HF pa-
tients than in non-HF population (43.6β46.4 vs. 21.4β21.4; MD= 20.48; 95%CI: 9.22 
to 31.74; p<0.001). Pooled analysis of copeptin levels stratified by ejection fraction 
(EF) revealed higher copeptin concentrations in HF patients with reduced EF than 
in those with preserved EF (17.4β7.1 vs. 10.1β5.5; MD= -4.69; 95%CI: -7.58 to -1.81; 
p=0.001). Copeptin levels were higher in patients with mortality or acute HF-re-
lated hospitalization than in stable patients (31.3β23.7 vs. 20.4β12.8; MD= -13.06; 
95%CI: -25.28 to -0.84; p=0.04). Greater copeptin concentrations positively correlat-
ed with mortality and were noticed in all follow-up periods (p <0.05).

Conclusion: This meta-analysis demonstrated that elevated copeptin plasma con-
centrations found in HF patients are associated with an increased risk of all-cause 
mortality. Hence, copeptin may serve as outcome predictor in HF patients and 
may potentially improve prognostic value of NPs.

Role of copeptin in heart failure management: a sys-
tematic review and meta-analysis
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Introduction: Acute myocardial infarction (AMI) is a life-threatening condition belonging 
to the leading causes of death globally. Analysis of agents which potentially increase the 
tolerance of cardiac cells against harmful mechanisms induced by both ischemia and 
reperfusion might contribute to the development of new treatment strategies, preventing 
severe short- and long-term complications of AMI.  In preliminary experiments, our research 
group found that kynurenic acid (KYNA), an endogenous tryptophan metabolite exerts 
cytoprotective effect against simulated ischemia/reoxygenation (SI/R)-induced damage of 
H9c2 cardiomyoblasts. In our current study, we aim to analyse the potential involvement of 
antiapoptotic mechanisms in the previously uncovered cardiocytoprotective effect KYNA.

Methods: For the investigation of the phenomenon, our research group set up an in vitro 
model of AMI in which H9c2 cardiomyoblasts were subjected to 6 hours of simulated 
ischemia followed by 2 hours of reoxygenation. To uncover the potential KYNA-induced 
antiapoptotic mechanisms, we applied 64 βM KYNA treatment during the SI/R that was 
shown to exert cytoprotection previously. A control group of cells was kept under normoxic 
conditions. After the protocol, characteristic morphological hallmarks of apoptosis, such 
as apoptotic membrane blebbing and nuclear morphology alterations were examined 
using light and fluorescent microscopy techniques. Apoptotic activity was analysed on the 
molecular level as well: the activity of executioner caspases (caspase-3 and -7) was detected 
via western blot and/or immunocytochemistry. Expression levels of important apoptosis 
regulators, such as B-cell lymphoma 2 (Bcl-2), B-cell lymphoma extra-large (Bcl-XL) and Bcl-2 
associated-X (BAX) were observed via western blot and immunocytochemistry.  

Results: Our results demonstrated that SI/R caused an increase in the activity of apoptotic 
mechanisms. SI/R-induced worsening of membrane blebbing and increase in the number 
of nuclei showing apoptotic morphology were observed. Activity of both caspase-3 and 
-7 was shown to increase upon SI/R. Investigation on the expression of regulatory proteins 
confirmed that SI/R induces a shift into proapoptotic directions (increased level of proap-
optotic BAX, decreased level of antiapoptotic Bcl-2 and Bcl-XL were detected). According to 
our findings, the applied 64 βM KYNA treatment effectively reduced the SI/R-caused eleva-
tion of apoptotic activity as it successfully diminished both morphological and molecular 
hallmarks of apoptosis. 

Conclusion:  Our data suggest that attenuation of proapoptotic processes might be 
involved in the cardiocytoprotective effect of KYNA. Further investigations are required to 
corroborate our hypothesis and uncover how KYNA acts on intracellular pathways mediat-
ing cell death. 

Investigation on the potential antiapoptotic effect of ky-
nurenic acid: mechanism of protection against simulated 
ischemia/reoxygenation-induced cardiac cell damage
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Background: Platelet P2Y12 antagonist ticagrelor reduces mortality after acute my-
ocardial infarction (AMI) compared to clopidogrel, but the underlying mechanism 
is unknown. Because activated platelets release proatherogenic and proinflamma-
tory microRNA-125b (miR-125b) we hypothesized that the release of miR-125b is 
more efficiently inhibited by ticagrelor compared to clopidogrel.

Materials and Methods: We compared miR-125a, miR-125b, and miR-223 con-
centrations and these miRNAs procoagulant activity in the plasma of patients 
after AMI treated with ticagrelor or clopidogrel. After the percutaneous coronary 
intervention, 60 patients with the first AMI were randomized to ticagrelor or clopi-
dogrel. The concentration of miR-223, miR-125a-5p and miR-125b was evaluated in 
platelet-depleted plasma using quantitative polymerase chain reaction at random-
ization, after 72 hours and 6 months of treatment. Multiple electrode aggregome-
try using the ASPI test and the ADP test was used to determine platelet reactivity 
in response to dual antiplatelet therapy.

Results: The expression of miR-125b was higher in patients with AMI at all time 
points from 24 hours to 6 months, compared to healthy volunteers (p=0.001). 
The expression of other miRNA subtypes did not differ between AMI patients 
and healthy volunteers. In patients who switched from clopidogrel to ticagrelor, 
expression of miR-125b decreased at 72 hours (p=0.007) and increased back to 
baseline at 6 months (p=0.005). The expression of miR-125a-5p and miR-223 was 
not affected by the switch from clopidogrel to ticagrelor. 

Conclusions: Ticagrelor attenuates the increase of mir-125b concentrations in 
plasma after acute myocardial infarction compared to clopidogrel. The ongoing 
release of mir-125b despite antiplatelet therapy might explain recurrent throm-
botic events after AMI and worse clinical outcomes on clopidogrel compared to 
ticagrelor.

Ticagrelor downregulates the expression of proather-
ogenic and proinflammatory miR125-b compared to 
clopidogrel: a randomized, controlled trial
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Background: Obesity is a major risk factor for cardiometabolic diseases (CMDs), 
but associations between obesity and CMDs seem to attenuate with increasing 
age. This study aimed to investigate the relationships between composite and 
data-driven adiposity, captured in principal components (PCs) through dimension 
reduction, and CMDs in sex-specific age groups using multivariable-adjusted and 
Mendelian Randomization (MR) analyses.
Methods: We performed prospective cox regression analyses, and genome-wide 
association studies (GWAS) on two PCs, characterized by overall and central adi-
posity, based on age of diagnosis of CAD and T2D in European-ethnicity individu-
als of the UK Biobank. Using independently (R2<0.001) identified single nucleotide 
polymorphisms (SNPs), MR was performed investigating the associations between 
standardized individually-calculated weighted genetic risk scores of the PCs and 
CAD and T2D stratified by age of diagnosis (<50, 50-60, 60-70 and >70 y/o). MR 
was conducted using data of 18,159 CAD (66% men) and 11,754 T2D (61% men) 
cases, in 156,295 participants.
Results: PC1 was characterized by an overall adiposity, healthy phenotype; PC2 was 
characterized by central adiposity. We observed associations between (genetically 
influenced) PC1 and lower risk of CAD and T2D (T2D case <50 y/o, OR: 0.78 (95%CI 
0.74, 0.83) per SD; CAD case <50 y/o, 0.93 (0.89, 0.97) per SD), which attenuated 
with increasing age. Similar associations were observed in the cox-proportional 
hazard models.
Conclusion: These results indicate that overall adiposity, consisting of multidimen-
sional data captured in a single PC, associated with an age-dependent lower risk of 
CAD and T2D, supporting the need of more age-specific cardiometabolic disease 
prevention.

Composite and data-driven adiposity traits and cardi-
ometabolic disease risk: an age-stratified Mendelian 
Randomization study
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Introduction: Patients with liver disease, present heterogenous hemostasis profiles, 
due to a decline in both pro & and anti-coagulation, these individuals seem to be 
in a rebalanced hemostatic state, fibrinogen plays a pivotal role in normal hemo-
stasis, and recent studies highlighted abnormal fibrin clot structure and function 
in patients with liver disease. we aim through this study to evaluate fibrin clot lysis 
and permeability in these patients prior to transplantation surgery.

Methods: We performed in vitro analysis of the plasma of 5 patients from king’s 
college hospital (London, UK) who underwent liver transplantation. normal pooled 
plasma (NPP) was used as a control. the samples were taken just before the start 
of transplant surgery. we evaluated the fibrinogen and fibrin clot properties using 
three experiments; first, we determined the total level of fibrinogen antigen with 
ELISA analysis, the lysis of a tissue factor-induced clot by exogenous t-PA was stud-
ied by monitoring changes in turbidity during clot formation and subsequent lysis, 
finally, an assessment of the permeability of a fibrin clot generated from plasma of 
the patients.

Results: Overall, there was a noted decrease ranging from 10% to 50% in fibrino-
gen level in comparison to the control sample, however, one sample showed an 
increase in fibrinogen level (Figure 1A).

 In comparison to the control sample, 4 samples showed decreased clot lysis time 
with the shortest time of 45 minutes., two samples showed normal clot lysis time 
(Figure 1B).

Most of the samples tested showed a decrease in permeability, whereas one 
showed an increase in permeability (Figure 1C).

Conclusion: In the study we demonstrate the variability of fibrinolysis and fibrin 
clot permeability of patients with liver disease, overall, there was a decrease in 
fibrinogen level contrasting with an increased clot lysis time and a decreased per-
meability of the clots, these findings may be attributed to an abnormal structure 
or composition of fibrinogen that cause a less permeable clot despite low levels of 
fibrinogen.

Fibrin clot lysis and permeability in patients with liver 
disease 
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The effect of poly(lactic-co-glycolic acid) (PLGA) on structure, degradation, drug 
release and mechanical
properties of fi brin/icariin(F/ICA)-based drug-eluting scaffolds have been studied 
comprehensively.
METHODS AND MATERIAL: Nanoparticle-fi brin is prepared from thrombin and fi 
brinogen dissolved in
NaOH and HCl. Then pomegranate powder is added to it. Nanoparticles/pom are 
provided by freeze drying
and freeze milling. The 3-D scaffold of poly(lactide-co-glycolic acid) (PLGA) was 
prepared via salt-leaching
solvent/casting leaching method and impregnated with nanofi brin-pom. Struc-
tural and chemical component
of the scaffolds were evaluated by transmission and scanning electron microscopy 
and furrier transmission
infrared spectroscopy, respectively. Moreover, the scaffolds were characterized 
from the degradation rate and
drug releasing rate points of view of human Adipose Derive Stem Cells (hADSCs). 
Cytotoxicity effects of the
scaffold were evaluated on hADSCs via MTT assay.
RESULTS: The results showed that the size of nanoparticles was about 100 nm. The 
scaffold had a slow
degradation rate and it caused a sustained release pattern of pom. MTT assay 
indicated that nanoparticles
had no cytotoxicity and fi brin-pom nanoparticles increased compressive strength 
of PLGA/scaffolds
dramatically and also caused a proper compressive modulus.
CONCLUSIONS: By adding F/ICA nanoparticle to PLGA and fabricating a three-di-
mensional nanocomposite
scaffold (PLGA/F/ICA nanoparticle), special physical and mechanical properties 
also suitable for drug
release and cell behavior were achieved, which makes it suitable for cartilage tissue 
engineering applications

Releasing and structural/mechanical properties of nan-
oparticle/ICARIIN (ICA) in poly(lactic-coglycolic) acid/fi 
brin as nano-composite scaffold
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Mesenchymal stem cell (MSC)-based therapies remain attractive for incurable or 
suboptimally controlled chronic respiratory diseases, including chronic obstructive 
pulmonary disease and COVID-19. Their beneficial effects have been evaluated 
in numerous preclinical studies and clinical trials. However, to date, many safety 
issues concerning MSCs’ stability and long-term effects of their application limit 
their use in clinical practice. 

Here, we aimed to investigate the short- and long-term effects of intranasal adi-
pose tissue-derived MSCs administration on noninflamed lungs. 

To assess short- and long-term effects of intranasal adipose tissue-derived MSCs 
administration, C57BL/6 mice were sacrificed after 2 and 9 days from cell transfer, 
respectively. To evaluate cellular infiltration and mucus secretion, hematoxylin & 
eosin, and PAS staining were performed. Moreover, we analyzed the distribution 
of effector T cells within the lungs. Additionally, immunofluorescence staining of 
tight junction proteins was performed to assess the integrity of the lung epithe-
lial barrier. Finally, total lung RNA was isolated and subjected to next-generation 
sequencing.  The data were analyzed using Ingenuity Pathway Analysis (IPA) and “R” 
software. 

First, we did not find any sign of cellular infiltration and mucus production in the 
short- and long-term model. However, we observed an increase in the frequency 
of IFNg-producing T cells as a long-term effect of MSC administration, while the 
number of IL4, IL-10, and IL-17 producing CD4+ T helper cells was not changed. 
Surprisingly, we found decreased expression of Occludin and Claudin 3 after MSCs 
administration as a prolonged effect of MSCs administration. Moreover, we ob-
served changes in transcriptomic profiles reflecting redox imbalance and hypoxia 
signaling. We also found the dysregulation in genes clustered in pattern recogni-
tion receptors, macrophage activation, oxidative stress, and phagocytosis. 

Overall, our results indicate that MSCs undergo apoptosis in the non-inflammatory 
lung microenvironment inducing low-grade inflammation aiming at the clearance 
of MSCs graft.

The short- and long-term effects of mesenchymal stem 
cells (MSCs) intranasal administration on noninflamed 
lungs in experimental mice model
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Introduction: Cartilage tissue engineering using stem cells, scaffolding and ap-
propriate growth factors demands to produce natural cartilage tissue to replace 
damaged tissue and solve the problems that exist in the treatment of cartilage 
damage. The aim of this project is to compare the laboratory conditions and 
animal models of differentiation of stem cells derived from human adipose tissue 
under the influence of growth factors TGF-β3, kartogenin and avocado/soybean 
on fibrin scaffold.

Methods: This study is an experimental-laboratory type. In this way after extraction 
of stem cells from human adipose tissue, induction of chondrogenic differentiation 
was performed for 14 days on fibrin scaffolding in laboratory. In addition, to study 
the animal model, the cells differentiated in the fibrin scaffold, were transplanted 
subcutaneously to male rats for two weeks. Then comparison of histological and 
immunohistochemical studies was performed in both in-vitro and animal models.

Results: A significant increase in the density of Toluidine Blue color accumulation 
was observed in TGF-β3, Kartogenin and Avocado/Soybean groups in animal 
model compared to in-vitro model. The color density showed an increase in color 
accumulation in all groups in the animal model compared to the in-vitro model, 
but this increase was not significant in the avocado/soybean group. Immunohis-
tochemical results of type X collagen, in the TGF-β3 group, showed significant 
increase in the rate of accumulation of this type of collagen in the animal model 
compared to in-vitro conditions. However, in the Kartogenin and the avocado/
soybean groups, the accumulation of type collagen β in the animal model showed 
a significant decrease compared to the in-vitro conditions.

Conclusion: The results of this project showed that the implantation of differen-
tiated cartilage cells in the in-vitro environment before transferring to the subcu-
taneous skin can help to mature and complete characteristics of the constructed 
cartilage.

Comparison of chondrogenesis induction between in 
vitro and animal models using TGF-α3, kartogenin and 
avocado/soybean 
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The optimal strategy for perioperative pain control consists of multimodal ther-
apy to minimize the need for opioids. A combination of acetaminophen with 
nonsteroidal anti-inflammatory drugs (NSAIDs) has shown to be opioid sparing. 
However, NSAIDs are considered contraindicated in living kidney donors because 
of potential detrimental effects on kidney function due to the constriction of the 
afferent arteriole in the glomerulus. Metamizole, often erroneously classified as a 
NSAID, is regarded to have less vasoactive effects and might therefore have a more 
renal tolerable profile but clinical data in this area are lacking. We studied the asso-
ciation between perioperative metamizole use and post-donation kidney function 
in living kidney donors.

In this retrospective study, we studied 82 donors with and 76 donors without 
perioperative metamizole treatment and compared the measured Glomerular Fil-
tration Rate (mGFR), the gold standard for assessment of kidney function, pre- and 
3-months post-donation.

Baseline characteristics in donors with (49% male, median age: 56 years) and with-
out (51% male, median age: 56 years) metamizole treatment were not significantly 
different. Post-donation mGFR of donors who were treated with metamizole was 
comparable to donors without perioperative metamizole treatment (70 versus 69 
mL/min, p=0.70). In addition, donors treated with higher metamizole dose did not 
have a greater mGFR decrease after donation compared to donors treated with a 
lower dose (<2500 mg: -37 mL/min, 2500-7500 mg: -36 mL/min, 7500 mg: -37 mL/
min, p=0.62, respectively). In regression analyses, adjusted for potential confound-
ers, perioperative metamizole use was positively associated with post-donation 
mGFR (st. β 0.12 [95%CI: 0.09;5.97] p=0.04).

In conclusion, perioperative metamizole use is not associated with a lower 
post-donation kidney function suggesting that metamizole is a valid perioperative 
analgesic in living kidney donors.

Short term perioperative use of metamizole and kidney 
function in living donor nephrectomy
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Minimal change disease (MCD) is the most common cause of idiopathic nephrotic 
syndrome in children, characterized predominantly by disturbances in the podocytes’ 
ultrastructure. Podocytes are crucial elements of the glomerular barrier, thus, disturbances 
in their morphology affect proper filtration, leading to proteinuria. Unfortunately, electron 
microcopy is currently the only method for detecting MCD, with early diagnosis being dif-
ficult and impracticable. In accordance, it is of great importance to study and develop new 
potential biomarkers of the disease. Lipopolysaccharide (LPS) and puromycin aminonucle-
oside (PAN) have been shown to selectively injure podocytes and potentially recreate MCD 
in an in vitro setting. However, more studies are required to implement the model and verify 
its suitability for research on the functionality of affected podocytes.

The aim of our project was to evaluate the research potential of utilizing LPS+PAN stimula-
tion on podocyte cell line (CIHP-1) in creating an in vitro model of minimal change disease.
The podocyte cell line (CIHP-1) was incubated with LPS+PAN to induce selective cell dam-
age. Flow cytometry was used to determine the viability during induction, while RT-PCR 
allowed us to assess the expression of podocyte protein-related genes. Moreover, morpho-
logical changes were measured by confocal microscopy, and TEER analysis implemented to 
verify the functionality of the podocyte’s filtration barrier. Additionally, cytokine levels in the 
cell culture supernatants were measured immunoenzymatically.

We found that LPS+PAN stimulation did not significantly impact the viability of podocytes. 
Nevertheless, we did demonstrate substantial differences in the podocytes’ morphology – 
with reduced size and increased circularity. Furthermore, the distance between cells was 
increased similar to in vivo MCD podocytes. Moreover, TEER analysis confirmed a significant 
decline in the podocyte filtration barrier integrity after LPS-PAN stimulation. Apart from 
morphological changes, LPS+PAN treatment induced PODXL expression, and reduced levels 
of PTPRO and NPHS2. These changes were concomitantly followed by an increase in IL-10 
and TNF-alpha, and reduction of IL-6 concentrations

In conclusion, our study demonstrated that podocyte cell line (CIHP-1) stimulated in vitro 
with LPS+PAN demonstrated substantial changes that closely mimic MCD. Therefore, these 
results imply that the research model is suitable for the assessment of the podocytes’ dis-
turbances. However, further studies are required to confirm its potential in other glomeru-
lopaties.

Assessment of lipopolysaccharide (LPS) and puromycin 
aminonucleoside (PAN) application in recreating mini-
mal change disease (MCD) in vitro
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Introduction: Celiac disease is a lifelong, immune-mediated, systemic disease 
characterized byvillous atrophy of the small intestinal mucosa. The disease has a 
mute or complex clinical picture,caused by gluten digestion. Malabsorption, as a 
consequence of celiac disease, can significantlynegatively impact the growth and 
development of the child. Diagnosis of celiac disease in children
relies on serological screening, genetic testing and pathohistological findings of 
endoscopicallyobtained biopsy of the duodenal mucosa.
Goal: The aim of this study is to determine the relationship between nutritional sta-
tus, determined on the basis of body parameters, and the degree of villous atrophy 
of the duodenal mucosa in children with celiac disease.
Material and methods: The study included all pediatric patients who underwent 
endoscopic biopsy of the duodenal mucosa during the study period due to sus-
pected celiac disease, and pathohistological data was semiquantitatively assessed 
based on the Marsh classification of intestinal villi atrophy.
Results: Data on 60 pediatric patients were processed. Celiac disease was more 
common in girls.Percentiles of body mass and body mass index, as well as corre-
sponding categories had a high statistically significant association with the degree 
of intestinal villi atrophy according to the Marsh classification.
Conclusion: In pediatric patients with celiac disease, body weight and body mass 
index had a high statistically significant association with the degree of atrophy of 
the intestinal villi of the duodenal mucosa, as well as patient categories relative to 
the percentile of body weight and body mass index.

Correlation of nutritional status with duodenal intesti-
nal villi atrophy in children with celiac disease
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Objective: Diabetic foot ulcers impose a great deal of challenges for individuals 
with diabetes and their clinicians, causing huge financial problems. Due to a 
lack of knowledge on its pathophysiology, the available protective and curative 
measures are limited to bactericidal mediators, wet absorbent and bioengineered 
gauzes, vacuum-assisted closure, and Regranex PDGF gel that may stimulate the 
repair process. Mesenchymal stem cells are attracting attention for wound healing 
therapies according to their low immunogenicity and high ability to differenti-
ate into various cell lines. Given that photobiomodulation (PBM) decreases pain 
and inflammation, enhances injury repair, and prevents cell and tissue damage, 
we suggest that the combined application of PBM and stem cell therapy might 
synergistically leave positive effects on tissue repair. In this regard, we assessed 
the therapeutic effects of PBM and adipose-derived stem cells (ADSc) treatments 
individually and together on the maturation step of repairing of a delayed healing 
wound model in rats with type 1 diabetes mellitus (DM1).

Methods: We divided 24 DM1 rats into four groups (n=6 per group). The first 
group was the control (placebo) group. Allograft human ADSc were transplant-
ed in group 2. In group 3,  PBM was administered immediately after surgery and 
continued for 16 days. Group 4 was given both the human ADSc and the PBM. In 
addition, we subjected all of the rats to ischemia, delayed healing, and infected 
wound simulations. Moreover, Methicillin-resistant Staphylococcus aureus infected 
all of the wounds (MRSA).

Results: On day 16, all three treatment applications considerably enhanced angio-
genesis, significantly increased wound strength, noticeably reduced the amount 
of microbial flora, and notably controlled the inflammatory response. Based on the 
results of microbiological analysis, PBM+ADSc evidently yielded better outcomes 
than PBM and ADSc alone. PBM+ADS outperformed PBM, ADSc, and control 
groups in terms of the rate of wound healing and angiogenesis.

Conclusion: In a rat model of an MRSA-infected wound, PBM+ADSc combination 
therapy is superior to a single application of PBM or ADSc in promoting skin dam-
age repair and controlling the inflammatory response.

Combined application of photobiomodulation and 
stem cell therapy on delayed wound healing model in 
rats with type 1 diabetes mellitus
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Inadequately controlled airway inflammation may lead to the development of irre-
versible structural changes referred to as airway remodeling. The immunosuppres-
sive effects of mesenchymal stem cells (MSCs) have been confirmed in numerous 
experimental asthma models, while their influence on airway remodeling devel-
opment remains not fully elucidated. Therefore, here we aimed to investigate the 
effects of MSCs administration on airway remodeling development in a house dust 
mite (HDM) extract-induced experimental asthma model. 

C57BL/6 mice were challenged with 10 or 100 βg HDM extract for 2 weeks to 
induce eosinophilic or neutrophilic airway inflammation, respectively. To assess, 
short- and long-term effects, adipose tissue-derived MSCs were administrated on 
the 13th or 6th days of the experiment. To evaluate lung histopathology, hema-
toxylin&eosin, and Masson’s Trichrome staining were performed. Additionally, 
based on lung transcriptomic analysis, the targeted analyses of soluble mediators 
in bronchoalveolar lavage fluid (BALF) and deposition of particular collagen types 
were performed. 

First, we confirmed that the i.n. administration of MSCs reduced inflammation and 
total collagen deposition within lung tissue. Whole lung transcriptomic analysis re-
vealed 314 and 1149 differentially regulated genes in eosinophilic and neutrophilic 
inflammation, respectively, while 1025 genes were common for both models. 
Moreover, analysis in MetaCore revealed downregulation in Wnt/b-catenin signal-
ing, pathways related to airway smooth muscle proliferation, and fibroblast/myofi-
broblast migration. Finally, we also found a decrease in deposition of collagen I, III, 
and VI in both used models while collagen VIII seems to be uniquely downregulat-
ed in neutrophilic inflammation. Unfortunately, we did not observe any significant 
changes in metalloproteinases (MMPs) and their tissue inhibitors (TIMPs) levels in 
BALF after MSCs administration. 

In summary, here we confirmed that MSCs administration may regulate airway 
inflammation, total collagen deposition, and its particular types. However, those 
beneficial effects seem to be dependent on airway inflammation impairment, rath-
er than direct MMPs/TIMPs regulation.  

The mesenchymal stem cells (MSCs)-mediated regula-
tion of lower airway remodeling in a house dust mite 
(HDM) extract-induced experimental asthma model
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Introduction: Synthetic 3D scaffolds that support the proliferation of mammalian 
cells are hard and expensive for production. Motivated by this, we suggested that 
natural 3D scaffolds could be a potential candidate for human stem cell culture 
cultivation, as they are produced easily, inexpensive and originate from a renewa-
ble source.

Aim: Finding a method to produce natural inexpensive scaffolds from a renewable 
source for potential application in vivo and in vitro.

Materials and methods: 5mm thick, apple sheets were obtained from an apple and 
they were carved into circles with a diameter of 16mm. The scaffolds were treated 
with 0.1% SDS solution and spun at low speed for 72h. After decellularization,  the 
scaffolds were washed and then they were incubated in 100mM CaCl2  and spun 
for another 24h to remove any surfactant residue. The scaffolds were sterilized in 
70% ethanol and spun for an hour. After that they were washed transferred to a 24 
well plate and incubated for 24h with a solution of DMEM and 10% FBS. Mean-
while, cell cultures were isolated from routinely extracted human third molars, us-
ing laboratory routine methods. Cells between 3rd and 5th passage were seeded 
in the samples and cultivated for 2 weeks. After that the samples were fixed onto a 
new plate and then treated with DAPI for InCell observation. 

Results: We found a method to create biomaterial (apple derived) scaffolds that 
should provide structural support for the invasion and proliferation of SCAP.

Conclusions: The apple scaffolds did not show any toxicity and they are a great 
substitute of synthetic scaffolds due to their biocompatibility and tunable me-
chanical properties, which provide favorable environment for SCAP growth. 
Natural 3D scaffolds a great cellular microenvironment and have many potential 
applications in vitro and in vivo.

Development of decellularized 3D apple scaffolds for 
human cell culture cultivation
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Introduction. Latent autoimmune diabetes in adults (LADA) is a specific type of 
diabetes mellitus (DM), the prevalence of which varies from 4% to 14%. Although 
LADA combines the pathogenetic and clinical features of both type 1 (T1DM) and 
type 2 diabetes mellitus (T2DM), the latest recommendations of the American Di-
abetes Association refer it to T1DM (ADA, 2021). Given that this variant of diabetes 
is also similar to diabetes mellitus2, the risk of metabolic syndrome (MS) in this 
category of patients is particularly actual. At the same time, the existing results of 
research in this area are quite contradictory, which is obviously due to population 
differences, different methodological approaches and significant heterogeneity of 
LADA.

The aim of this study was to determine the prevalence of metabolic syndrome and 
its components in LADA depending on the phenotype of the underlying disease.

Materials and methods. 45 patients with LADA were examined, the comparison 
group consisted of patients with T1DM (26 patients) and T2DM (35 patients). The 
average age was 54,7 years. Patients with LADA according to the main phenotypes 
were divided into 2 groups: LADA 1 (22 individuals) with high antibody titres (≥180 
U / ml) to glutamic acid decarboxylase (antiGAD) and LADA 2 (23 individuals) with 
low antibody titres (18 -180 U / ml). The phenotypic features of the prevalence of 
MS and its components in LADA were studied in accordance with the criteria of 
the International Diabetes Federation (IDF, 2009). 

Results. The prevalence of MS in LADA was 51% and exceeded that in T1DM (19%), 
but was lower compared with T2DM (94%). In addition to hyperglycemia, abdom-
inal obesity (62% of patients), hypertension (78%), and dyslipidemia (56%) were 
the most common components of MS in LADA. The highest prevalence of MS was 
found in patients with LADA 2 phenotype (87%), which was close to that in T2DM. 
At the same time, it was lower (36,4%) in LADA 1, but twice as high as in T1DM.

Conclusion. Metabolic syndrome was found in 51% of patients with LADA. The 
prevalence of metabolic syndrome depends on the phenotype of the disease and 
was highest in LADA 2 (87%), which indicates that patients with this phenotype 
belong to the group of high cardiovascular risk.

Existence of metabolic syndrome in latent autoimmune 
diabetes in adults depending on the phenotype of the 
main disease
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Introduction: Megakaryocytes are the largest cells localized in the bone marrow. 
In chronic myeloproliferative disorders, such as polycythemia vera and essential 
thrombocythemia they undergo pathological changes. Those changes present 
one of the main criteria for diagnosing these diseases.
The Aim: Analysing the number and size of megakaryocytes, tendency to form 
groups, their distribution in bone marrow and lobulation of the nucleus in un-
changed bone marrow, polycythemia vera and essential thrombocythemia
Material and Methods: The conducted study is of retrospective character. A total 
of 60 bone marrow biopsies were observed, divided in three equal groups: control 
group, group diagnosed with polycythemia vera and group diagnosed with 
essential thrombocythemia. Pathohistological diagnosis were determined by using 
documents from the Center for pathology and histology of Clinical center Vojvodi-
na. Samples were processed by standard histological methods, stained by method 
H&E, examined under microscope and photographed. Microphotographs were 
analyzed in the program Image J. The results were statistically processed in SPSS 
Statistics program, which were graphically and tabularly presented.
Results: There is statistically significant difference in the number and size of mega-
karyocytes, lobulation of their nuclei and their tendency to form groups between 
samples with unchanged bone marrow and groups with polycythemia vera and 
essential thrombocythemia. The distribution of megakaryocytes in all samples is 
interstitial.
Conlcusion: Significant increase in the number and size of megakaryocytes, exist-
ence of multiple groups and hyperlobulation of nuclei in polycythemia vera and 
essential thrombocythemia shows importance of determining their morphological 
characteristics when diagnosing the diseases. The advantage of our study is that 
we could not find another research which analysed all characteristics of megakary-
ocytes like we did in this one.
Keywords: bone marrow; megakaryocytes; polycythemia vera; essential thrombo-
cythemia

Histomorphological characteristics of megakaryocytes 
in unchanged bone marrow, polycythemia vera and 
essential thrombocythemia



116

Name: Parfienowicz, Z.Parfienowicz
Co-authors: Kretowska, M.Kretowska

Introduction: Hymenoptera venom allergy is a hyperreactivity condition where even a single 
sting can lead to life-threatening anaphylaxis. Noteworthy, it is still considered one of the 
most frequent causes of anaphylactic reactions in adults (around 48%). Despite seemingly 
substantial similarities between bee and wasp allergies, their venoms’ unique composition 
affects miscellaneous responses of the immune system. To date, allergen-specific immuno-
therapy (AIT) is the only causative treatment option for inducing tolerance to the specific 
allergen in patients with hyperreactivity to hymenoptera. Importantly, consequences of AIT 
application on the metabolome profile of these patients have not been comprehensively 
described yet.
Aim of study: Our study focused on evaluation of the metabolome profile of bee and wasp 
venom allergic patients both, at the admission stage and in the course of AIT implementa-
tion.
Materials and methods: Plasma from 49 patients allergic to bee and wasp venom have been 
isolated before and during subsequent stages of the therapy – ultra-rush AIT protocol. In 
cooperation with Metabolomics Division (Clinical Research Center), metabolome profiles 
were determined using LC-MS and FIA methods. Furthermore, biostatistical analysis was 
performed to visualize differences and establish correlation of selected metabolites with 
clinical parameters obtained during routine diagnostic procedures at the clinical Depart-
ment of Allergology and Internal Diseases. 
Results: First, we observed the remarkable differences in the metabolite profiles between 
bee/wasp allergic patients compared to the healthy control. Initial months of the AIT thera-
py led to a significant increase in biogenic amines, amino acids and glycerophospholipids. 
Furthermore, patients allergic to wasp venom presented a significant decline in glycero-
phospholipids within first year. Interestingly, significant correlations of selected metabolites 
with clinical parameters were especially pronounced between 1st and 2nd year of the 
treatment. Biogenic amines and amino acids were found to negatively correlate with the 
tryptase level in bee allergic patients. Whereas, glycerophospholipids demonstrated positive 
association with total IgE and tryptase levels. In contrary, patients with hyperreactivity to 
wasp allergens exhibited less pronounced correlations with laboratory parameters.
Conclusions: To conclude, bee and wasp venom hyperreactive patients present unique 
metabolome profiles. Those could have crucial role in the course of allergic and even ana-
phylactic reactions. Furthermore, AIT protocol significantly affects changes in metabolome 
which was found to be correlated with allergy-related diagnostic parameters. In accordance, 
our results highlight promising potential of selected metabolites as future prognostic mark-
ers for implementation in monitoring the AIT outcome in bee/wasp venom allergic patients.

 

Metabolic profiling in patients allergic to hymenoptera 
venom as a novel tool for monitoring the effectiveness 
of allergen-specific immunotherapy.
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The implementation of mesenchymal stem cell (MSCs) based therapies has gained a great 
interest in chronic inflammatory diseases, including asthma. The beneficial effect of MSCs 
administration in asthmatic inflammation has been proved in numerous preclinical studies 
of Th2-mediated inflammation. To date, however, the mechanisms underlying MSC-mediat-
ed immunosuppression within mixed endotypes still need to be fully elucidated.

Therefore, we aimed to investigate the effects of adipose tissue-derived MSCs administra-
tion in a house dust mite (HDM)-induced experimental asthma model with mixed endo-
type.

To induce mixed airway inflammation (MAI), female, C57BL/6J mice were challenged 
intranasally (i.n) with 10mg HDM for five days following two days break in two cycles (two 
weeks). Additionally, MSCs were transferred, i.n. at the 6 and 13 days of the experiment to 
investigate long- and short-term effects, respectively. Saline-treated mice were used as 
control. All animals were sacrificed on day 15. The lungs were collected for histochemical 
staining to assess inflammation and mucus production. Moreover, total RNA was isolated 
and subjected to next-generation sequencing using the Illumina platform. Transcriptomic 
analysis was performed using “R” and MetaCore software. Additionally, we assessed the 
frequency of T cell effectors by flow cytometry and epithelial tight junctions using confocal 
microscopy.

First, we confirmed mixed inflammation within the lungs after HDM exposure. Next, we 
confirmed that MSCs administration efficiently decreased lower airway inflammation 
and mucus secretion.  MSCs administration caused an increase in IL-10-producing T cells. 
Moreover, we found elevated expression of ZO-1 protein. Transcriptomic analysis revealed 
2482 and 1800 differentially regulated genes in the long-term and short-term model of 
MSC administration, respectively, while only 292 genes were common for both conditions. 
MetaCore analysis revelated a decrease in the expression of genes related to immune re-
sponse, such as mast cell migration, B cell receptor immune response, and CXCR4 signaling 
via PI3K cascade. Moreover, we noted a decrease in the expression of genes associated with 
lymphocyte proliferation, leukocyte migration, neutrophils, and eosinophils recruitment.

In summary, we confirmed that administration of adipose tissue-derived MSCs limits mixed 
lung inflammation in the experimental HDM-induced asthma model. Moreover, the tran-
scriptomic analysis revealed novel mechanisms of MSCs-mediated immunosuppression that 
need to be functionally confirmed in the future.

The influence of adipose tissue-derived mesenchymal 
stem cells (MSCs) on the mixed airway inflammation in 
an experimental asthma model
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Background: Tryptophan (TRP) is an essential amino acid that must be provided 
in the diet. The kynurenine pathway (KP) is the main route of TRP catabolism into 
nicotinamide adenosine dinucleotide (NAD+), and metabolites of this pathway 
may have protective or degenerative effects on the nervous system. Thus, the KP 
may be involved in neurodegenerative diseases.

Objectives: The purpose of this systematic review and meta-analysis is to assess 
the changes in KP metabolites such as TRP, kynurenine (KYN), kynurenic acid 
(KYNA), Anthranilic acid (AA), 3-hydroxykynurenine (3-HK), 5-Hydroxyindoleacetic 
acid (5-HIAA), and 3-Hydroxyanthranilic acid (3-HANA) in Alzheimer’s disease (AD), 
Parkinson’s disease (PD), and Huntington’s disease (HD) patients compared to the 
control group.

Methods: We conducted a literature search using PubMed/Medline, Scopus, Goog-
le Scholar, Web of Science, and EMBASE electronic databases to find articles pub-
lished up to 2022. Studies measuring TRP, KYN, KYNA, AA, 3-HK, 5-HIAA, 3-HANA in 
AD, PD, or HD patients and controls were identified. Standardized mean differences 
(SMDs) were used to determine the differences in the levels of the KP metabolites 
between the two groups.

Results: A total of 30 studies compromising 689 patients and 774 controls were 
included in our meta-analysis. Our results showed that the blood levels of TRP 
was significantly lower in the AD (SMD=-0.68, 95% CI=-0.97 to -0.40, p=0.000, I2 
= 41.8%, k=8, n=382), PD (SMD=-0.77, 95% CI=-1.24 to -0.30, p=0.001, I2 = 74.9%, 
k=4, n=352), and HD (SMD=-0.90, 95% CI=-1.71 to -0.10, p=0.028, I2 = 91.0%, k=5, 
n=369) patients compared to the controls. Moreover, the CSF levels of 3-HK in 
AD patients (p=0.020) and the blood levels of KYN in HD patients (p=0.020) were 
lower compared with controls.

Conclusion: Overall, the findings of this meta-analysis support the hypothesis that 
the alterations in the KP may be involved in the pathogenesis of AD, PD, and HD. 
However, additional research is needed to show whether other KP metabolites also 
vary in AD, PD, and HD patients. So, the metabolites of KP can be used for better 
diagnosing these diseases.

Dynamic changes in metabolites of the kynurenine pathway 
in Alzheimer’s disease, Parkinson’s disease, and Hunting-
ton’s disease: A systematic Review and meta-analysis
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Introduction: A serial laboratory examination can guide health care professionals in mon-
itoring patients. Limited studies used different methods to provide an explanation for the 
dynamic change in COVID-19 inpatients. This large-scale study aimed to investigate the 
trend and admittance laboratory results of patients with poor prognoses using a novel 
approach of joinpoint trend analysis.

Material and Methods: Hospitalized patients in three general hospitals from March 20, 2020, 
to June 18, 2021, were included in this study. The patients with known outcomes and labo-
ratory results were selected. The admittance values were investigated using Lasso regression 
feature selection and cox regression. The serial lab results of the first 6 days of admission 
were evaluated using Wilcoxon signed-rank test and parallel pairwise comparison (joinpoint 
trend analysis). Statistical data analyses and visualization were performed using the R pro-
gram4.1.1 (Packages: dplyr, caret, tidyverse, FactoMineR, outliers, ggpubr, ggplot, ggrepel). 

Results: 11,944 patients were enrolled in analysis with a mortality rate of 21.78% (2602 
non-survivors). The mean age of patients was 59.38β18.00, and 56.8% of patients were 
male. Laboratory parameters indicating inflammation, tissue necrosis, organ dysfunction, 
and coagulation disorders were significantly different between the two groups. (P-value < 
0.001). Patients with older age, male sex, and abnormal laboratory parameters at admission, 
including increased WBC count, decreased neutrophils and lymphocytic count, increased 
MCV, abnormal levels of BUN, Cr, total and direct bilirubin, Log CK-<B, LDH, Troponin, CRP, K, 
and CPK showed significant survival differences (P-value < 0.05).
The trend of WBC (p=0.47), neutrophil count (p=0.13), hemoglobin (p=0.38), MCV (p=0.5), 
and AST (p=0.42) were parallel. However, lymphocyte count (p<0.001), platelet count 
(p<0.001), urea (p<0.001), creatinine (p<0.001), CRP (p=0.02), ALT (p<0.001), and LDH 
(p=0.03) were not parallel.

Conclusion: This study proposed serial and admittance laboratory biomarkers to evaluate 
COVID-19 outcomes. Careful attention and monitoring of COVID-19 patients’ laboratory 
results can help timely management of patients. Based on this large-scale study, serial 
examination of PLT, creatinine, CRP, LDH, and ALT can guide healthcare professionals in the 
monitoring of patients. Moreover, disturbance in admittance levels of CBC, CRP, PCO2, Cr, 
BUN, potassium, PT, alkaline phosphatase, bilirubin, CPK, CK-MB, LDH, Troponin, and D-di-
mer increase the risk of mortality. Nevertheless, future studies are warranted to confirm the 
results of this retrospective study. 

Dynamic Trend of Poor Prognostic Laboratory Biomark-
ers of COVID-19: A Large Scale Trend Analysis
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Background: Respiratory insufficiency (RI) means the inability of the body to 
maintain gas exchange between the atmosphere and organs. The consequences 
of RI can be reflected in changes in acid-base balance and changes in the level of 
serum electrolytes. Reliable results of laboratory tests are of great importance, but 
they are also susceptible to various manual and system errors. 

Aim: To determine the characteristics of the patients and the possible existence of 
statistically significant differences in the concentration of electrolytes in relation to 
the measurement methodology in patients with RI.

Methods: βhe study involved 51 patients, age 29 – 84, who were diagnosed with 
RI based on the value of gas analyses in arterial blood and clinical laboratory tests, 
who had both samples of electrolyte values analyzed in the same day. Measure-
ments included blood gas analyses and determination of serum electrolyte panel. 

Results: In patients with laboratory signs of RI (28 males and 23 females), ac-
cording to pH values (7.280 β 0.128 vs 7.302 β 0.163), there wasn’t β statistically 
significant difference in electrolyte concentration values (Na+: 145.939β8.116 vs 
141.683β7.150 mmol/l, p> 0.05), (K+: 4.823β1.187 vs 4.425β1.118 mmol/l, p> 0.05), 
(Clβ: 114.839β7.627 vs 112.43β7.513 mmol/l, p> 0.05) with two different methodo-
logical procedures.

Conclusion: There was no statistically significant difference in the values of 
serum concentrations of Na+, K+ and Clβ, in relation to different methodological 
measurement procedures in patients with RI in intensive care units, which may 
be important in terms of reliability of laboratory results in acute exacerbation of 
respiratory insufficiency.

Comparative Analysis Of Different Methodological Pro-
cedures For Measuring The Concentration Of Electro-
lytes In Extracellular Fluid In Patients With Respiratory 
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Scabies is a parasitic infestation can affect people of any ages and race.  Treatments include 
topical permethrin 5% cream which can be applied over the body and can be taken along-
side oral ivermectin if  the rash is more severe. We will focus on the use of permethrin and 
ivermectin for treating Scabies.

This research aims to evaluate studies, using primary data provided to see which treatment 
plan for scabies is the most effective in treating and eliminating the ectoparasitic mites. The 
aims also include critiquing currently available treatments and to conclude which one is 
seen to be the most effective.

In one study we measured the severity of  infestation pretreatment of 242 patients that had 
confirmed Scabies (aged between 2-84) were included. The demographic information of 
patients i.e. height, sex, age, weight was all recorded in another table for comparison of the 
study groups. Light microscopy was utilized to see evidence of larvae, eggs or fecal material 
to confirm the diagnosis of scabies in the patients. Patients were randomly categorized into 
2 groups: Group A included patients and their close contacts that received 5% Permethrin 
cream. Group B received oral ivermectin. Table 1 shows how the severity of infestation for 
patients was recorded prior to treatment and was split into the categories listed: Mild would 
be the patient having <50 lesions, moderate is 50-100 lesions and severe is 100>. The stu-
dent’s t-test was used to see for any statistical difference between groups A and B. P-value 
<0.05 is considered significant. 

Table 2 summarises the results of the study. Group A patients applied the Permethrin cream 
5% all over their body (head to toe) and took a shower after 12 hours. They carried out this 
procedure twice in 1 week. Whereas Group B patients were given a single dose of 200 βg/
kg bodyweight oral ivermectin. Evaluation occurred 2 weeks after treatment. It included 
noticing and counting whether new lesions had formed in that time period, by comparing 
the patient’s bodies to pre-treatment photographs. A students t-test was carried out on 
this data to account for any statistical difference between the 2 groups. P-value <0.05 is 
considered significant. 

Ivermectin Seems to be the most effective, as the greatest concentration of IVM observed 
in patients had no rash, side effects observed as opposed to the Permethrin cream. So it is 
currently deemed to be the most effective and safe treatment for treating scabies. 

Evaluating effectiveness of treatments for the Ectopar-
asitic infection namely Scabies
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Panimbangjaya Village, Pandeglang District, is a village with poor hygiene and san-
itation; risk factor for intestinal protozoan infections. This study aims to determine 
the prevalence of protozoan infection and its relations with the level of hygiene 
behavior among Panimbangjaya elementary school students. The study design 
is cross-sectional with the subject students of Panimbangjaya Village elementary 
school 1 and 3 grade 4,5, and 6. Data was taken in August 2019 using a hygiene 
behavior level questionnaire. To determine the prevalence of protozoa, the subject 
was given a plastic pot to be filled with stools then prepared to be examined 
microscopically. The data was processed with SPSS version 20.0 then analyzed 
descriptively and chi-square test. From 120 subjects examined, 51 subjects were 
positive for protozoa (prevalence 42.5%); B. hominis 35%, G. lamblia 30%, E. his-
tolytica 0.83%, I. buetschlii 1.67%, and E. coli 1.67%. The highest mixed infections 
were B. hominis and G. lamblia (21.67% subjects). Positive subjects were treated 
with albendazole for five consecutive days. 32.5% of the subjects had a poor level 
of hygiene behavior, 56.7% moderate, and 10.8% good. The highest protozoan in-
fection was found in the poor hygiene behavior group (23.3% subjects). Significant 
difference was found between the prevalence of protozoan infections and the 
level of hygiene behavior (p<0.001). Thus, the prevalence of protozoan infections 
among elementary school students in Panimbangjaya Village was related to the 
level of hygiene behavior. Therefore, elementary school teachers need to be given 
counseling about intestinal protozoa and teach it to their students.

Prevalence of Protozoan Infections and Its Relation to 
The Hygiene Behavior among Panimbangjaya Village 
Elementary School Students, Pandeglang District.
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Introduction: Dengue fever is a world health problem and the vector of DHF, 
Aedes aegypti is already resistant to various insecticides. As an alternative, natural 
substances are needed that can eradicate the Aedes aegypti mosquito.

Objective: To evaluate the larvicidal activity of pure curcumin extract against 
Aedes aegypti and describe the mechanism of the larvicide which is mediated by 
changes in the ultrastructure of the midgut epithelial cells and protein (tyramine/
octopamine).

Methods: Larvae of Aedes aegypti instar III and IV were exposed to pure extract of 
curcumin and crude extract of turmeric rhizome (Curcuma longa) with concentra-
tions of 0.25, 0.5, 1, and 4 ppm, with 4 replications. Measurement of the effective-
ness of pure and crude extracts of curcumin and crude C. longa was carried out by 
calculating the mortality rate and lethal concentrations of 50% and 90% (bioassay) 
carried out for 24 hours. The ultrastructural changes of larval midgut epithelial cells 
were examined with a Transmission Electron Microscope (TEM). Detection of pro-
tein, tyramine and octopamine, was carried out by immunohistochemical method.

Results: Pure extract of curcumin showed significantly different larvicidal activity 
with control and crude extract (p<0.05). The LC50 of pure curcumin extract and 
crude extract were 1.40 ppm and 40.32 ppm, respectively. There was no larvicide 
activity in the control. Pure extract of curcumin caused ultrastructural changes in 
midgut epithelial cells in the form of damage to microvilli, cell membranes, nucle-
us, mitochondria, and other cell organelles. In addition, pure extract of curcumin 
decreased the immunoreactivity of tyramine and octopamine in larval midgut.

Conclusion: Pure extract of curcumin had significant larvicidal activity against Ae. 
aegypti was mediated by changes in midgut epithelial ultrastructural and de-
creased tyramine and octopamine.

The Effect of Pure Curcumin Extract on Ultrastructural 
Abnormalities of Midgut Epithelial Cells and Changes in 
Tyramine/Octopamine Immunoreactivity of Aedes
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Introduction: Survival at high altitude regions is characterised by hypoxia and physiological, 
metabolic, and genomic changes to adapt to this new environment. While it is known that 
certain population (Highlanders) who are born and brought up in high altitude areas have 
undergone adaptation to these conditions, it is not clear how the physiological response 
compares with those persons who have been acclimatized to high altitude in the short 
term. Clinically measurable physiological parameters that change in response to hypoxia of 
high altitude include systolic and diastolic blood pressure, pulse rate and SpO2 levels. 
Aim: To study the difference in the physiological response to gain in altitude (as determined 
clinically by Systolic and diastolic blood pressure, pulse rate and SpO2 levels) between 
healthy short-term acclimatized individuals and Highlanders.
Objectives: Assess the difference in clinical parameters such as Blood Pressure, Pulse and 
SpO2 among both the groups
To assess the incidence of high-altitude related symptoms like headache, nausea, sleep defi-
ciency, gastrointestinal symptoms in short term acclimatized individuals and highlanders.
Methodology: We conducted an observational study among 45 healthy, short-term accli-
matized people and 6 highlanders. Their clinical parameters and assessment for symptoms 
were measured at various locations (ranging from 5600ft/ 1710mts to 11650ft/ 3550mts). All 
observations were taken with the participants adequately rested and in a warm environ-
ment.
The data was analysed using Epi infotm and IBM SPSS Statistics software.
Results : Among short-term acclimatized individuals there was significant increase in the 
systolic (r= 0.55 and slope=0.002) and diastolic (r= 0.52 and slope=0.002) blood pressure 
and significant increase in the pulse (r= 0.58 and slope=0.003) and significant decrease in 
SPO2 (r= -0.76 and slope=-0.001).  71% of subjects developed headache while 63% experi-
enced sleep disturbances and 21% developed diarrhoea with increasing altitude. However, 
at a certain altitude a notch was observed in the plot which points to physiological acclima-
tization to persistent hypoxia.
Among Highlanders there was slight increase in Systolic (r= 0.33 and slope=0.0008)   and 
diastolic (r= 0.38 and slope=0.0007)   blood pressure and pulse (r= 0.77 and slope=0.001) 
and slight decrease in SPO2 (r= -0.80 and slope=-0.0009) with increasing altitude.
Conclusions: The clinical parameters of short-term acclimatized individuals were different 
from highlanders in the following ways: Rapid onset of symptoms and change in clinical 
parameters in short term acclimatized individuals Slower onset of change in parameters and 

no symptoms in highlanders.
The altitude induced symptoms seen in short term acclimatised subjects resolved on con-
tinued stay at those altitudes whereas highlanders did not develop any such symptoms.

Effect of exposure to High altitude on the physiological 
response in short-term acclimatized individuals and 
highlanders
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Introduction: Neck pain is one of the most common disorders of the musculoskeletal sys-
tem and the fourth leading cause of disability in the world. The cervical spine is functionally 
associated with the temporomandibular region. Therefore, cervical spine dysfunctions may 
be one of the factors influencing the electromyography activity of the masticatory muscles.

Aim of the study: The study assessed the relationship between the occurrence of idiopathic 
neck pain and changes in the electromyographic asymmetry index (AsI) and activity index 
(AcI) of the masticatory muscles.  

Material and methods: 102 participants, 72 women and 30 men, were qualified for the 
study. The study group (SG) consisted of 51 patients with chronic idiopathic neck pain 
(mean 37.96 β 5.95 years), and the control group (CG) consisted of 51 subjects without cer-
vical spine dysfunctions (mean 31.16 β 6.81 years). The degree of dysfunction and severity of 
neck pain were assessed based on the Neck Disability Index (NDI) and the Visual Analogue 
Scale (VAS).
Measurements of the activity of the temporalis anterior muscles and superficial masseter 
muscles were performed using a surface electromyography - Noraxon G2 TeleMyo 2400. The 
activity of the masticatory muscles was measured in the three mandibular positions: (1) at 
rest, (2) during maximum voluntary clenching, and (3) during maximum voluntary clench-
ing on dental cotton rollers. 
Based on the data obtained, AsI and AcI were calculated to assess the symmetry and activity 
within masticatory muscles, both created by Naeije.

Results: Patients in SG presented the asymmetry of the masseter muscles activity during 
maximum voluntary clenching compared to CG (AsI=-5,56 vs. AsI=0,74, p=0,022). In SG, 
the activity of the temporalis anterior muscles during maximum voluntary clenching was 
slightly dominant, while the masseter muscles were clearly dominant in CG (AcI=-1.77 vs. 
AcI=8.89, p=0.006). 
Significant differences between SG and CG were also observed for the AsI of the masseter 
muscles during maximum voluntary clenching on dental cotton rollers. In SG, the masseter 
muscles on the left side were dominant, and in CG, the results showed symmetrical activity 
of both masseter muscles (AsI=-6.19 vs. AsI=-0.72, p=0.041). Also, the AcI indicated greater 
activity of the masseter muscles during maximum voluntary clenching on dental cotton 
rollers, among CG than in SG (AcI=13.09 vs. AcI=6.63, p=0,032).

Conclusions: The chronic idiopathic neck pain is associated with changes in the electromy-
ography activity of the masticatory muscles. The above observations may be useful in the 
treatment of neck and temporomandibular disorders.

Chronic idiopathic neck pain relates to an imbalance of 
masticatory muscles activity.
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Introduction: Heart rate variability (HRV) is easily measurable and validated marker 
to quantify influence of the autonomic nervous system on cardiac function. 
An increase in sympathetic modulation and decreased vagus nerve activity are 
associated with increased cardiovascular morbidity and mortality. Cocoa, the basic 
ingredient of chocolate, contains active substances that have potentially cardio-
protective effect, stimulating vagal activity.

The Aim: To investigate the acute effect of a single dose of dark and milk chocolate 
on heart rate variability and blood pressure.

Material and methods: Our study included 31 healthy participants. 14 of them 
consumed 30g of milk chocolate, and 17 consumed 30g of dark chocolate. Electro-
cardiogram and blood pressure were measured at baseline, as well as 1 hour after 
chocolate consumption, for 5 minutes.

Results: A single dose pf chocolate significantly reduced systolic blood pressure by 
6.68 mmHg (p=0.003), but not diastolic. Also, the reduction in systolic blood pres-
sure was statistically significant only in the group of participants consuming dark 
(7.73 mmHg (p=0.014)), but not in the one consuming milk chocolate. Although 
we noticed an increase in the parameters of HRV after a single dose of chocolate 
intake, this increase was not statistically significant.

Conclusion: In the entire examined population, a single dose of chocolate led to 
a significant reduction in systolic blood pressure, as well as in the group that con-
sumed dark chocolate. In our study, the effect of chocolate on heart rate variability 
was not statistically significant.

 

 

The influence of chocolate on heart rate variability
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Introduction: Porang (Amorphophallus muelleri) contains glucomannan which 
is proven to reduce blood cholesterol levels, contain low calories, high fiber, and 
helps lose weight. Moringa leaves contain secondary metabolite chemicals as 
strong antioxidants, nutritional, and anti-obesity agents. The two were processed 
by researchers to become consumption as a solution to reduce the obesity rate. 
However, the combination of the two has not been studied. Objective: This study 
aims to determine the effectiveness of Porang Bulb Cookies Fortified with Morin-
ga Leaves with Stevia Flavor as an anti-obesity agent in the body that was tested 
on Wistar rats. Method: This study uses a laboratory experimental method with 
pre-post test group design. The sample used was 30 male wistar rats divided 
into 5 groups. The groups was randomized and given different treatments. The 
data taken include blood sugar levels, triglycerides, cholesterol, Lee’s index. Lee 
index data from the five groups were tested for normality using Saphiro Wilk and 
different tests using Mann Whitney non-parametric test. Results: Statistical differ-
ence test showed that rats that had been induced by a high-fat diet (K2, K3, K4, K5) 
were obese with a significantly different lee index from the control group (K1), lee 
index >300. Rat group with the treatment showed a decrease in the Lee index. The 
group without cookies continued to experience an increase in Lee’s index. The first 
formula (K3), 22.5 g with moringa powder in the recipe, experienced an average 
decrease in the lee index of 8.47, the group with 37.5 g moringa powder (K4) ex-
perienced an average decrease of lee index of 19.86, and the last group with 52.5 g 
moringa powder (K5) experienced a decrease in the average lee index of 29.69. All 
data have normal distribution (p>0,05) except group 4 (p<0,05). All of the group 
have a significant different of p<0,05 except for the comparison between group 1 
and 4, and group 3 and 4. Conclusion: It was concluded that Porang Cookies For-
tified with Moringa Leaves could reduce obesity in subjects significantly, and the 
most optimal recipe was the third recipe with a component of Moringa powder 
37.5 grams.

 

The Anti-obesity Role of Moringa Leaf-fortified Porang 
Cookies in Obese Rat Models: a Formulation Study
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Introduction: Adiponectin and leptin are one of the most important adipokines – cytokines 
secreted by adipose tissue. Alterations of their levels are thought to influence the develop-
ment of multitude of disorders, such as hypertension, insulin resistance and type 2 diabetes 
mellitus. Due to the diffuse inflammatory process of adipose tissue in the course of obesity, 
the values of adipokines are significantly altered. The above inflammation affects also the 
metabolism of vitamin D, a microelement, whose deficiency is associated with increased risk 
of developing cardiovascular and musculoskeletal comorbidities, even among the younger 
patients. This study aimed at exploring associations between the vitamin D deficiency and 
the imbalanced adipokine levels in paediatric patients.

Methods: For this purpose a population of 70 Polish children with obesity were recruited. 
Their BMI was measured using standard methods applied in clinical practice. The blood 
samples were collected and used for further biochemical measurement in terms of adi-
pokines (adiponectin, leptin) and vitamin D concentrations. The leptin/adiponectin ratio 
was calculated for each patient, as the recent studies suggested a potential value of this 
parameter in assessing patient’s metabolic condition. Based on the vitamin D concentra-
tions, the participants were divided into two groups: vitamin D sufficient (vit. D ≥ 20 ng/ml) 
and vitamin D deficient (vit. D < 20 ng/ml).

Results: Mean BMI did not differ significantly between the study groups. The vitamin D 
concentrations were significantly different between the groups (p < 0.0001), with a mean 
level of 12.66 ng/ml for deficient group and 27.78 for sufficient group. It should be noted 
however, that according to The Endocrine Society the vitamin D values between 20 ng/ml 
and 30 ng/ml should be regarded as ‘suboptimal values’. A significant difference in mean 
adiponectin concentrations were found between the children with sufficient and deficient 
vitamin D levels (p < 0.02), though no similar differences were found in leptin, as well as in 
leptin/adiponectin ratio.

Conclusions: Above results suggest that independently from the influence of obesity on 
adipokines, vitamin D deficiency has a negative impact on the adiponectin concentrations. 
It underlines the importance of maintaining physiological concentrations of this microele-
ment, considering its associations with development of further comorbidities and the high 
prevalence of vitamin D deficiency in European population.

Influence of vitamin D deficiency on adiponectin and 
leptin levels in children with obesity
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Small fiber neuropathy (SFN) is a sensory neuropathy and results from the degen-
eration of small Aβ and unmyelinated c-fibers. SFN presents positive symptoms 
such as tingling, burning, prickling, and aching, and negative symptoms including 
numbness, tightness, and coldness. The SFN correlation with other comorbidi-
ties (e.g., fibromyalgia, inflammatory bowel disease, celiac disease, etc.) has been 
reported in previous studies. In this study, we evaluated the occurrence of small 
fiber neuropathy in patients with irritable bowel syndrome (IBS). We conducted 
a cross-sectional case-control study to assess the coexistence of SFN and IBS. 
Forty-three healthy individuals in the case group and forty-three IBS patients 
in the control group were asked to fill out the Michigan Neuropathy Screening 
Instrument (MNSI) questionnaire. Results greater than three (>3) were considered 
positive. Participants with the positive MNSI questionnaire result were examined 
for any neuropathy symptoms according to the Utah Early Neuropathy Scale 
(UENS) examination. They were categorized as positive for the examination if any 
neuropathy sign was determined in the UENS examination. The participants with 
positive results for the questionnaire and examination were checked for the sural 
and superficial peroneal nerve conduction study (NCS). Normal NCS represented 
intact large fibers and the diagnosis of SFN. Eleven participants,8 (19 %) in the case 
group and 3 (7 %) in the control group, had positive results on the questionnaire. 
Four (9 %) were positive for the examination, standard for the NCS, and classified 
as SFN positive participants, all from the case group. No one in the control group 
was diagnosed with SFN. Although there was a considerable clinical difference be-
tween the case and the control group, statistical analysis did not show a significant 
dissimilarity in the occurrence of SFN in IBS patients. However, there was a positive 
correlation between IBS severity, and questionnaire and examination scores. Pa-
tients with higher questionnaire and examination scores were experiencing more 
severe IBS. SFN and IBS relation propounds the idea of a generalized neuropathy 
syndrome which causes widespread impairment of the neurons. Thus, any neurop-
athy symptom in IBS patients should be evaluated for SFN since timely diagnosis 
and proper treatment result in a better quality of life for the patients.

Small fiber neuropathy in irritable bowel syndrome
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Introduction: Multiple sclerosis and neuromyelitis opticaare autoimmune disor-
ders of the central nervous system. The precise etiology of these diseases is still 
unknown but studies suggest that both environmental and genetic factors are 
effective. Smoking is one of the environmental factors and in this study we aimed 
to report its effect on the level of disability. Methods: We interviewed 62 NMO and 
186 MS patients and acquired their cigarette and hookah smoking histories and 
EDSS. We then analyzed their data in order to investigate any associations be-
tween smoking history and mean EDSS(indicator of the level of disability). Results: 
Significant correlations regarding an increased EDSS were observed among NMO 
patients with a passive hookah smoking history and MS patients with active ciga-
rette smoking histories. We also calculated a higher increase in EDSS scores among 
MS patients who were active cigarette smokers, compared with NMO patients who 
smoked cigarettes. Conclusion: Cigarette smoking seems to have played a role in 
the level of disability in MS patients and hookah smoking in NMO patients.

Cigarette and Hookah smoking and the level of disabili-
ty in MS and NMO: a cross-sectional study from Isfahan, 
Iran
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Stress suppresses the sense of pain, a physiological phenomenon known as 
stress-induced analgesia (SIA). Brain orexin peptides regulate many physiological 
functions, including wakefulness and nociception. The contribution of the orexin-
ergic system within the nucleus accumbens (NAc) in the modulation of analgesia 
induced by forced swim stress (FSS) remains unclear. The present study addressed 
the role of intra-accumbal orexin receptors in the antinociceptive responses 
induced by FSS during the persistent inflammatory pain model in the rat. Stereo-
taxic surgery was unilaterally performed on 106 adult male Wistar rats weighing 
230-250g. The different doses of orexin-1 receptor (OX1r) antagonist SB334867 or 
OX2 receptor antagonist TCS OX2 29 (1,3,10, and 30nmol/0.5βl DMSO) were micro-
injected into the NAc five minutes before exposure to FSS for a 6-min period. The 
formalin test was performed using formalin injection (50βl; 2.5%) into the rat’s hind 
paw plantar surface, which induces biphasic pain-related responses. The first phase 
begins immediately after formalin infusion and takes 3-5 min. Subsequently, the 
late phase begins 15-20 minutes after formalin injection and takes 20-40 min. The 
findings demonstrated that intra-accumbal microinjection of SB334867 or TCS OX2 
29 attenuated the FSS-induced analgesia in both phases of the formalin test, with 
the TCS OX2 29 showing higher potency. Moreover, the effect of TCS OX2 29 was 
more significant during the early phase of the formalin test. The results suggest 
that OX1 and OX2 receptors in the NAc might modulate the analgesic responses 
induced by the FSS.

 

The stress-induced antinociceptive responses in the 
persistent inflammatory pain involve the orexin recep-
tors in the nucleus accumbens
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Introduction: Attention deficit hyperactivity disorder (ADHD) is a major public 
health problem that poses a significant economic burden on families and health-
care systems. 

There is still no biological marker for diagnosing and predicting the treatment 
response in ADHD.

Transcranial direct current stimulation (tDCS) therapy has been proposed as a 
non-invasive alternative treatment for ADHD, particularly among pediatric popula-
tions. On the other hand, previous studies have reported that quantitative electro-
encephalography (qEEG) theta cordance could predict the atomoxetine therapy 
response in ADHD patients. 

Therefore, the present study aimed to investigate the usefulness of theta cordance 
for predicting tDCS therapy response in children with ADHD.

Method: Forty-eight patients (ages 5-15 years) with ADHD underwent tDCS ther-
apy for six weeks. The clinical response to treatment was assessed using the Con-
ners rating scale at the end of the treatment period, and patients were classified as 
responders and non-responders.

qEEG records of the participants at baseline and after one week of tDCS therapy 
onset were reviewed and compared between the two groups. 

Result: After one week of the treatment onset, decreased theta cordance values in 
the frontal regions were significantly correlated with treatment response. Mean-
while, the changes of theta cordance values in central regions were not associated 
with treatment response significantly.  

Conclusion: This preliminary investigation noted that decreased theta cordance 
values in frontal regions after one week of the treatment might be a potential 
predictor of tDCS therapy response in ADHD patients.

Theta cordance as a potential predictor of transcranial 
direct current stimulation therapy response in children 
with attention deficit hyperactivity disorder
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Pain is an unpleasant sensation resulting from damage. It is recognized as a per-
sonal experience that affects various levels by biological, psychological, and social 
factors. The stress and pain systems have a reciprocity relation in that stress im-
presses a sense of pain. Stress can moderate downward pathways before a painful 
phenomenon and increase the pain threshold in
animals. This process is long-known as stress-induced analgesia (SIA). Orexin is 
known as a neuropeptide that modulates pain. The nucleus accumbens area (NAc) 
is a part of a mesolimbic system including orexin receptors. However, studies have 
shown the effect of stress on the mesolimbic system in pain modulation. Whereas, 
the role of the orexin receptors of NAc in the
modulation of acute pain induced by forced swim stress (FSS) is unclear.
In this study, 113 adult male albino Wistar rats (weight: 220 to 240 g) were used. 
The animals were unilaterally implanted by cannulae above the NAc. The antag-
onist of the orexin-1 receptor (OX1r) or SB334867 and antagonist of the orexin-2 
receptor (OX2r) or TCS OX2 29 microinjected into the NAc in different doses (1, 3, 
10, 30 nmol/0.5 βl DMSO). After 5 minutes,
the FSS was carried out, and the animals experienced acute stress for 6 minutes. 
After FSS and 10 minutes of recovery, the tail-flick test as a model of acute pain 
was performed. The nociceptive threshold of the tail-flick test was measured. The 
results demonstrated that exposure to stress could remarkably increase antinocice-
ptive responses. Moreover, Intra-accumbal
microinjection of SB334867 or TCS OX2 29 blocked the analgesic effect of stress in 
the tail-flick test. Our finding suggests that OX1r and OX2r within the NAc modu-
late the antinociceptive responses induced by the stress.

Involvement of orexin receptors within the nucleus 
accumbens in antinociception induced by stress in the 
acute pain model
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Introduction: Susac syndrome (SuS) is a rare disease characterized by encephalop-
athy, hearing impairment and visual disturbances. Immunosuppressive treatments 
are used based on the hypothesis that an autoimmune endotheliopathy drives the 
disease. However, treatment approaches and responses have not been reviewed 
to date. The aim of this review is to provide an overview of patient characteristics 
and treatment options in relation to outcomes that have been reported in litera-
ture since 2013. 

Methods: A literature search was conducted in February 2022 by 3 reviewers. The 
primary outcome measure was treatment used in the percentage of case reports 
describing successful treatment. Successful treatment was defined as no signs of 
disease activity for at least one month. Secondary outcomes were time-to-relapse 
and follow-up time. Only published articles containing case reports and case series 
were included. For each included article, various clinical characteristics and treat-
ment(s) were extracted and categorized. 

Results: A total of 810 records were identified and 120 articles were included out of 
which 161 cases were extracted. Corticosteroids (92.6%) and intravenous immuno-
globulins (46.6%) were most frequently used overall, followed by cyclophospha-
mide (34.8%) and mycophenolate mofetil (31.7%). Less used were other immu-
nomodulating agents like azathioprine (19.9%), rituximab (16.2%), methotrexate 
(5.0%), infliximab (3.7%) and cyclosporine (1.9%). Median follow-up time was 12 
months (0.5; 120) and median time to relapse was 4.5 months (1; 120).

Conclusion: This systematic review summarizes various immunosuppressive treat-
ment approaches in patients with Susac syndrome, highlighting remarkable var-
iability. Internationally and prospectively collected data from patients with Susac 
syndrome are needed to provide reliable data on treatment response, predictors 
and patient outcomes.

Clinical characteristics and treatment approaches in 
patients with Susac syndrome: a systematic review of 
cases 
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Introduction: Ventriculoperitoneal shunt (VP) insertion is the gold standard pro-
cedure to manage hydrocephalus (HCP). VP drains the excess of the cerebrospinal 
fluid (CSF) from the ventricular system into the peritoneal cavity. Ventricular cathe-
ter blockage is the most common cause of VP malfunction.
The ventricular catheter may be placed into the anterior horn of the lateral ventri-
cle through the Kocher’s point or through the parieto-occipital approach (Keen’s 
point) into the trigone of the lateral ventricle. 

Aim of the study: The aim of this study was to assess the safety and efficacy of VP 
placement and determine the risk of shunt malfunction depending on the place of 
the insertion of the ventricular catheter.

Materials and methods: The retrospective analysis was based on the data of 176 
patients under the age of 10 months (39% female, 61% male), collected over 
a period of 6 years (2017-2022). 145 patients (n=145), who had undergone VP 
placement using either frontal ( = 91) or parieto-occipital ( = 54) approach, were 
involved. From the frontal horn group, 24,2% of patients required a replacement of 
the catheter, and from the parieto-occipital group – 40,7%. A null hypothesis (: -= 
0), which stated that there was no difference in the outcome in two corresponding 
groups, was established and tested against an opposite one (: -  0). The z-test ( ) 
was performed to conclude whether to reject or confirm the null hypothesis. All 
the requirements for the study to be eligible for the z-test were met. During the 
study, the Standard Error, Z-test, and p-value were calculated. 

Results: The value of the calculated Z-test was -2.0975, hence the p-value of the 
results was 0.03572 which led us to reject the null hypothesis at a significance level 
of 0.05. There was enough evidence to conclude that there is a statistically signifi-
cant difference between the outcomes in those two populations.

Conclusions The patients that had a placement of ventriculoperitoneal shunt per-
formed through a parieto-occipital approach to the ventricular system were more 
likely to need a replacement of the catheter later in the future because of the ven-
tricular catheter blockage. Based on the results of the study, it should be advised to 
choose the frontal approach to the ventricular system, when possible. 

Influence of the ventricular catheter placement on ven-
triculoperitoneal shunt malfunction. 
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Introduction: Cognitive reserve is  result of individual life experience, which is 
based on brain plasticity, respectively on increased dendritization and synaptogen-
esis, as the consequence of learning process, and it has potencial neuroprotectiv 
importance.
The aim: Estimate the validity of cognitive reserve index in the population of mid-
dle and old age examines and determine possible differences among male and 
female respondents, also between different age groups.

Material and methods: Our study included 124 participants aged 40-80 years. The 
sample was divided into groups from 40 to 50 years, from 51 to 60 years, from 
61 to 70 years and from 71 to 80 years. The validity of cognitive reserve index 
were assessed by the Cognitive Reserve Index questionnaire (CRIq Nucci 2012). 
The questionnaire include 24 questions classified into 3 sections: CRI-Education, 
CRI-Working Actitivty, CRI-Leisure time. Data were statistically processed to deter-
mine the existence of gender and age differences.

Results: In examined population the average values of cognitive reserve index 
have been determined. Men had higher average values of the index, but the 
difference was not proved to be statistically significant (111.2β16 vs 108.7β19.8). 
Statistically significant difference between the years of the work experience, use 
of motor vehicles, hobbies, housekeeping and gardening was observed between 
men and women. The difference between cognitive reserve index in the category 
of education was proved to be statistically significant among the examinees of 
different age. Also, it is established existence of age differences in the years of work 
experience, reading the newspaper, housekeeping, usage of the new technologies, 
social and cultural activities, pet care, bank account management and the number 
of children.

Conclusion:
1.  Whole study determined the moderate average of congnitive reserve index.
2. There are differences of average cognitive reserve in relation of gender which is       
higher  in mens, but it is not statistic important.
3.  There are significant statistic differences between genders for some indicator.
4.  The differences of cognitive reserve index in relation of gender were found.

DIFFERENCES IN COGNITIVE RESERVE INDEX BETWEEN 
EXAMINEES OF DIFFERENT GENDER AND AGE
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Introduction:
Infant-type Hemispheric Glioma (IHG) is a glioma grade IV reported by
the World Health Organization 2021 Classification of Tumors of the Central Nervous 
System (CNS). The characteristic feature of IHG is harboring molecular mutations 
involving the receptor tyrosine kinases ROS1, NTRK1/2/3, ALK, or MET.

Aim of the study:
The aim of the study was to determine treatment options for patients with IHG
after gross-total resection (GTR) or partial resection (PR).

Methods:
A systematic review was conducted according to the PRISMA Statement Guide-
lines. Scopus, PubMed, and EMBASE were searched for studies investigating IHG 
patients and their treatment from 2010 to 2022 . Findings were integrated into a 
narrative synthesis.

Results:
The search resulted in finding 253 articles. After the screening process, 11 of them 
were chosen - mostly case reports, and 13 patients were investigated. Patients with 
IHG after surgical resection were treated with chemotherapy (81,2%) including 
high-dose chemotherapy (9,1%), radiation- therapy (18,2%), and tyrosine kinase 
inhibitors (TKi) (63,6%). The promising effect of TKi therapy was observed in 100% 
of treated patients.

Conclusion:
IHC is a newly distinguished and rare disease entity that needs more research on 
its therapy strategy. Determining the molecular profile of the tumor and im-
plementation of chemotherapy after GTR or PR may prolongs progression-free 
survival and overall survival rate. Type of molecular mutation of the tumor cells has 
an impact on the prognosis and treatment options.

 Treatment and prognosis of the patients with In-
fant-type Hemispheric Glioma - systematic review



138

Name: Welie, F.C. van
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Background: There is a lack of data on opioid (over)use for migraine in Europe.

Objective: To investigate opioids use among migraine subjects for treatment of 
their headache.

Methods: We performed a cross-sectional study using a web based questionnaire 
to asses opioid use in individuals with migraine. Primary outcome was to assess 
opioid use among migraine subjects for treatment of attacks in a large Dutch 
cohort. We also quantified opioid use (during, type of opioids, prescriber) and 
compared between persons with episodic (EM) versus chronic (CM). Covariates 
were entered as categorical or continuous variables. Descriptive statistics, unpaired 
T-tests, Chi-square and Mann-Whitney U tests were used. 

Results: The E-questionnaire was sent to our large Dutch cohort of n=6577 mi-
graine subjects, of whom n=4047 responded, and n=3712 completed the ques-
tionnaire (response rate 56%). In total 13% of participants reported to ever have 
used opioids for headache. In 46% of those who used an opioid this was on one 
occasion, but in 27% this was for >1 month, and in 11% for >1 year. The opioids 
were prescribed by physicians but 2.4% of opioid-users indicated that they had 
used without prescription. The majority of prescribing physicians were general 
practitioners (46%), followed by neurologists (35%), other specialists (9%), and doc-
tors at a first aid (8%). Opioids were reported to be prescribed for acute treatment 
in 63% of the cases, in 16% as preventive treatment and in 21% as both acute and 
preventive medication. Opioid use was more often in those with CM versus EM 
(22% and 12%, p<0.001). Prolonged use was more often in those with CM com-
pared with EM (>1 month: 34% and 24%; p<0.003). 

Conclusion: Despite the fact that opioids are not effective in migraine these med-
ications are still prescribed, even up to 22% in those who suffer from chronic mi-
graine. Of all opioid-users 2.4% did so without prescription. Education for doctors 
and migraine subjects, and providing multimodal pain management strategies are 
needed to reduce opioid use in persons with migraine. 

Characterizing opioid use in a Dutch cohort with mi-
graine
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Background: A transgender man is a person assigned female at birth, but identi-
fying as male. Sometimes, this incongruence leads gender dysphoria. Because of 
this, some people may want to transition through gender-affirming hormone ther-
apy, which can include testosterone treatment. Sexual dimorphism is a concept 
that refers to the different traits exhibited by different sexes and how this manifests 
in the human brain is of interest. More specifically, research has already been done 
in the transgender, sexually dimorphic phenotype. These studies were mainly 
structural and sometimes showed alignment between transgender and cisgender 
persons of the same gender. Some of this research was conducted on the func-
tional connectivity of specific regions in the brain, but not yet on the hypothala-
mus, even though this region has been observed to be sexually dimorphic across 
different areas and levels. Furthermore, hormone treatment has been implied to 
influence structure and functionality of the hypothalamus. With this project, we 
aim to identify differences in the functional connectivity of the hypothalamus be-
tween transgender men, cisgender women and cisgender men. We would expect 
the hypothalamic connectivity of transgender men to resemble that of cisgender 
men or an intermediate type between cisgender men and cisgender women. 
With help of gender-affirming hormone therapy, this could lean even more to the 
connectivity pattern of cisgender men. Method: This research project will utilise 
resting-state fMRI data of transgender men (N = 30), cisgender women (N = 35) 
and cisgender men (N = 31), already acquired via a 3.0 T Siemens Magnetom 
Prisma Fit scanner. The data will first be transferred to BIDS and using the CONN 
toolbox, data will undergo steps of quality assurance, pre-processing and analysis. 
This includes checking anatomical overlay and normalizing to Montreal Neurolog-
ical Institute (MNI) space. Because necessary regions of interest are not included in 
the CONN toolbox by default, a custom atlas will be made via FSLeyes containing 
two hypothalamic regions. The lateral hypothalamus will be defined at X = β 6, Y = 
β 9, Z = β 10 and the medial hypothalamus at X =  β 4, Y = -2, Z = β 12 in MNI space. 
Both regions of interest will have a 2 millimetre sphere. Using the CONN toolbox, 
nuisance regressors for motion and regressors for white matter and cerebrospinal 
fluid will be created and applied. Data will be analysed by taking into account age, 
serum hormone levels and possibly other available medical data.

A resting state fMRI analysis of the hypothalamus in 
transgender men, compared to cisgender controls 
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Anticipating potential threats is essential for an organism to maximize its chances 
of survival. When exposed to a stressor, organisms undergo physiological, be-
havioral and neural responses. As sustaining high levels of anxiety and stress is 
maladaptive for the organism, it is important to identify and characterize predictive 
biomarkers of individual differences in stress vulnerability.
Psychosocial stressors, such as public speaking, are amongst the most feared 
stressors in our society. Without a life-endangering threat, the human mind can be 
tricked into a ‘flight-or-flight’ state through unconscious activation of the hypothal-
amus-pituitary-adrenal axis and the autonomic nervous system. Under stressful 
conditions, neural oscillations and network dynamics thereof are impaired which 
can affect performance in cognitive tasks.
The aim is to characterise functional connectivity and neural oscillations during 
resting state and anticipation phase of a socially evaluative public-speaking task. 
85 subjects completed the public-speaking component of the Trier Social Stress 
Test implemented in virtual reality (VR-TSST). Participants were equipped with 
an electroencephalogram and an electrocardiogram. After visual inspection and 
pre-processing steps of the EEG data, absolute and relative power was computed 
for theta(4-7 Hz), alpha(8-13 Hz) and beta(18-35 Hz) with the fast Fourier trans-
form using the Welch’s Method. Functional connectivity adjacency matrices were 
determined with the phase lag index. The phase-locking value was computed and 
added to the analysis as a comparison. 
Anticipation to a stressful task was characterised by an average increase of abso-
lute beta power and a significant modulation of phase-lag index network, most 
notably in the increase of efficiency in the network compared to baseline. These 
results add to the plethora of evidence that stress or anticipation to it causes 
network modulations and cortical oscillatory patterns. Subsequent research would 
identify which networks are disturbed and if a measure of disturbance can explain 
the diversity of quality of the performance. These findings pave the way for further 
research on neurofeedback manipulation and development of phenotyping tech-
niques to detect stress-vulnerable individuals. 

Network dynamics and oscillatory patterns during an-
ticipation to a public-speaking task
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Introduction: Susac syndrome (SuS) is a rare disease characterized by encephalop-
athy, hearing impairment and visual disturbances. It can be assumed that this has 
an impact on the quality of life (QoL) of these patients. However, no formal studies 
have been performed to determine the QoL in this patient population. The aim of 
this study is to provide an overview of the factors that impact the QoL and to map 
disease related themes in patients with SuS. 

Methods: Patients with SuS that are known at the University Hospital of Antwerp 
were contacted after verbal permission with their neurologist. Informed consent 
was obtained from all patients. Two questionnaires were used: EQ-5D-5L to com-
pare the patients with the general Belgian population and NeuroQoL to compare 
the patients with the general population of patients with a neurological disease. 
Semi-structured interviews were performed to discuss the patient’s experiences 
in daily life. Two researchers that discussed each interview generated codes from 
these interviews. Themes were generated from these quotes by multiple research-
ers in a collaborative manner. The results of the questionnaires and the interviews 
were triangulated within the epistemological concept of pragmatism. 

Results: The responses from the questionnaires were not significantly different 
from the general population (EQ-5D-5L) and were less severe than the average 
response to the NeuroQoL questionnaire. The following themes were found to be 
influential to the QoL of patients with Susac syndrome: Coping with Treatment 
Consequences, Financial Burden and Professional Functioning, Support from Social 
Network, Interaction with Health Care Team. Red flags for emotional vulnerabil-
ity were constructed in order to identify patients more prone to mental health 
decompensation. 

Conclusion: SuS has a considerable impact on the patient and their immediate en-
vironment, not only during the first phase of the diagnosis, but also during the fol-
low-up and in case of relapse. Triangulating the results of the questionnaires with 
the interviews shows that the included questionnaires underestimate the burden 
placed upon these patients. The long-term follow-up of these patients is a strength 
to improve the QoL via interventions focusing on the aforementioned themes. 

Quality of Life of patients with Susac Syndrome – Iden-
tifying themes and pitfalls
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Background and Purpose Intravenous thrombolysis (IVT) has been ap-
proved as the first-line therapy for acute ischemic strokes (AIS). In 
this study, we compared outcomes of rtPA(recombinant tissue plas-
minogen activator) in posterior and anterior circulation stroke in Iran.                                                                                                                                  
Methods We prospectively studied data of 178 AIS patients who received rtPA 
within the first 4.5 hours in two referral hospitals in Tehran. Outcome parame-
ters consist of intracranial hemorrhage (ICH), excellent recovery after 3 months 
(modified Rankin Scale 0 or 1 (mRS)), functional independence after 3 months 
(mRS 0-2), and mortality. Data were analyzed by SPSS 23 and groups were com-
pared with odds ratios of 95% confidence intervals and p-value less than 0.05
.                                                                                                                                         Results 
of 178 included patients, 161 were in the anterior circulation stroke (ACS) group, 
and 17 were in the posterior circulation stroke (PCS) group. Patients with PCS had 
less prior atorvastatin use (p=0.022), a higher past medical history of diabetic Melli-
tus (p=0.011), and a mean level of LDL (p=0.017) than the ACS group. Early ischem-
ic changes in the first brain CT scan were more frequent in the ACS (p =0.032).  
Analysis based on subtype in the ACS showed more symptomatic ICH (sICH) in 
the cardioembolic subtype (p=0.02) and less functional independence in the large 
artery atherosclerosis subtype (p=0.003). Although the PCS group had a lower risk 
of sICH and mortality, better excellent recovery, and functional independence, the 
differences were not significant.                                                                                                           

Conclusions In this study rtPA use in the first 4.5 hours in AIS showed no significant 
differences in the outcomes of patients in the two groups. 

Territory Based Iranian Study of RtPA Use in Stroke 
(TISRUS)
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Introduction: Spatial memory is a certain part of the mind that is responsible for 
the accumulation of data about the location of cognitive psychology and neuro-
biology. The purpose of our research is to study the activity of the cerebral cortex 
with ordinary memory and with the Loci method among students. This article pre-
sents the modification in the alpha and beta rhythms activity of the cortex which 
depends on the method of memorization.

Aim : The purpose of our research is to study the activity of the cerebral cortex with 
ordinary memory and with the Loci method among students. This article presents 
the modification in the alpha rhythm activity of the cortex which depends on the 
method of memorization.

Methods: There were 120 students from different years of study who participated 
in the research. Students memorized a number of words in a specific order. Then, 
the changes in the activity of the cerebral cortex were assessed on EEG. Differ-
ences between two methods of memorization were determined by the Wilcoxon 
test (p <0.05). The calculation of statistical characteristics was carried out using the 
SPSS 7.0 software package.

Results: An increase in frequency when memorizing by the Palace of Memory 
method is available in the following leads: FP3A1 (r = -1.084, p = 0.279), FP7A1 (r = 
-3.110 p = 0.002), FP8A2 (r = -2.760 p = 0.006), O1A1 (r = -2.970 p = 0.003).

Conclusion: According to the results of the study, an essential climb in the frequen-
cy of alpha and beta rhythms were revealed during memorization by Memory 
Palace method in frontal, temporal and occipital lobes. This indicates the activation 
of the mental process with additional visualization. As for the left-sided arrange-
ment of this activity in the subjects, it can be assumed that the left hemisphere 
is responsible for the processes of spatial memory, or about purely individual differ-
ences in the activity of the hemispheres. This method excites several centers of 
the brain, which allows to form stronger neural networks, which are necessary for 
studying various material. It might be useful for all people with poor memory.

Compare the rhythms Beta and Alpha with EEG in the 
process of memorization with the usage of the spatial 
memory: the Loci method
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Parkinson’s disease (PD), the second most common neurodegenerative disorder, is
characterized by neuroinflammation, formation of Lewy bodies, and progressive 
loss of
dopaminergic neurons in the substantia nigra of the brain. In this review, we sum-
marize evidence obtained by animal studies demonstrating neuroinflammation as 
one of the central pathogenetic mechanisms of PD. We also focus on the protein 
factors that
initiate the development of PD and other neurodegenerative diseases. Our target-
ed
literature search identified 40 pre-clinical in vivo and in vitro studies written in 
English.
Nuclear factor kappa B (NF-kB) pathway is demonstrated as a common mechanism
engaged by neurotoxins such as 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine 
(MPTP)
and 6-hydroxydopamine (6-OHDA), as well as the bacterial lipopolysaccharide 
(LPS).
The β-synuclein protein, which plays a prominent role in PD neuropathology, 
may also contribute to neuroinflammation by activating mast cells. Meanwhile, 
6-OHDA models of PD identify microsomal prostaglandin E synthase-1 (mPGES-1) 
as one of the contributors to neuroinflammatory processes in this model. Immune 
responses are used by the central nervous system to fight and remove pathogens; 
however, hyperactivated and prolonged
immune responses can lead to a harmful neuroinflammatory state, which is one of 
the
key mechanisms in the pathogenesis of PD. 

Pre-clinical Studies Identifying Molecular Pathways of 
Neuroinflammation in Parkinson’s Disease: A Systemat-
ic Review
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Background: Alzheimer’s disease (AD) is a neurodegenerative disease that causes 
mental, memory, behavioral and cognitive decline in 80% of elderly people in the 
world. In 2050, the prevalence of AD is estimated at 13.8 million cases. Current 
therapies are only able to relieve symptoms, but not able to affect the progression 
of AD. Bioactive components of herbal plant is now being developed as alternative 
AD therapies, one of which is Centella asiatica (CA). Several studies have shown 
that the content in CA is able to alter metabolic pathways associated with AD 
pathophysiology, increase gene expression and levels of the neurotrophin BDNF 
protein, thereby supporting the memory function and having a neuroprotective 
effect. Methods: We designed a study protocol for a systematic review. This study 
aims to investigate centella asiatica as a potential therapy in alzheimer disease 
in terms of  metabolic pathways,  Brain-Derived Neurotrophic Factor (BDNF), and 
neuroprotective effect. This systematic review was arranged by PRISMA-P (Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses - Protocols) for 
eligible paper. Literature include PubMed, Proquest, ScienceDirect, Google Scholar, 
and SCOPUS. RCT and research article will be included in the analysis. Seven 
reviewers will independently screen articles, extract data, and evaluate for quality. 
Studies were included according to the following procedures: (1) Identification, 
and exclude duplicates article; (2) Title and Abstract Screening; (3) Full-text availa-
bility and screening based on Selection, Characteristics, and Data Extraction of the 
Eligible Studies. Result and Discussion: From 55 articles, 13 were selected as eligible 
articles for further evaluation and data extraction. Based on the studies, there is 
cognitive-enhancing effect of CA on AD, particularly in metabolic pathway of the 
brain including upregulation of nicotinade and nicotinamide, increasing sn-Glyce-
ro-3- phosphocholine or glycerophosphocholine (GPC) or choline alfoscerate, and 
regulation of inosine levels in AD. GPC which precursor of  ACh increase cognitive 
activity and is neuroprotective through the mechanisms of BDNF and choline 
acetyltransferase. Furthermore, in 600 mg/Kg dose CA extract in a RCT report also 
increases BDNF levels as a sign of improved memory function. BDNF play a key role 
in neuroplasticity and synapse formation. Neuroprotection aspect of CA mainly 
involves enzyme inhibition, prevention of amyloid plaque formation in AD, do-
pamine neurotoxicity, and reducing oxidative stress. Conclusion: CA is a potential 
therapy for AD in terms of increasing brain metabolic pathways, increasing BDNF 
numbers and brain neuroprotective function.

Centella asiatica As A Potential Therapy in Alzheimer’s Disease in 
Terms of  Metabolic Pathways, Brain-Derived Neurotrophic Factor 
(BDNF) and Neuroprotective Effect: A Systematic Review
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Introduction: Visual snow (VS) is a rare clinical entity in the field of neuro-ophthalmology. It 
is described as the bilateral presence of dynamic, flickering dots affecting the whole visual 
field, often compared by patients to snow or pixelated television static. It can be a lifelong 
condition or have an acute onset. Moreover, additional visual symptoms, like palinopsia or 
photophobia are present, and non-visual, like migraines and tinnitus. What is essential is that 
it can be an alarming symptom for many patients, lowering the comfort of life and making 
them seek help from different medical professionals. 

Materials & methods: This systematic review aims to describe the updates in the etiology 
and treatment of visual snow. We searched for articles in English, presenting original data 
and published after December 2019. Our purpose is also to increase awareness of this 
disease because many healthcare professionals have difficulty identifying symptoms and 
diagnosing visual snow quickly. In addition, it is a relatively new term in medicine, and the 
nature of the condition is subjective and elusive.

Results: Different studies show inconsistent data. Thus, it is impossible to conclude the exact 
pathophysiology of visual snow. Neuroimaging studies found, among others, hypermetab-
olism of the lingual gyrus, changes in the occipital cortex, increased gray matter in different 
brain areas, and altered connectivity in visual pathways. However, these findings are not 
present in all patients. Interestingly, visual snow patients often do not have abnormalities in 
the ophthalmic examination.

The pathophysiology of VS remains unknown. That is why mechanism-based therapy 
cannot be performed. According to the literature, among the most effective drugs are lam-
otrigine and topiramate. Unfortunately, they also carry a risk of worsening the symptoms. It 
is crucial to remember that visual snow can be worsened or induced by alcohol, recreational 
drugs, and certain medication like antidepressants. In terms of treatment, nonpharmaco-
logical approaches like color filters and repetitive Transcranial Magnetic Stimulation are also 
made.

Discussion: Further studies are needed to understand the nature of VS fully. Even though 
the pathophysiology of the condition remains unknown and there is no strong recommen-
dation for effective treatment, expanding the knowledge about visual snow can impact the 
comfort of patients. VS also affects mental health. That is why hearing what the symptoms 
are is an immense relief for a patient. As well as a quick and proper diagnosis lets patients 
avoid stress and shortens the diagnostic path.

“Visual snow – pixelated television static without any 
abnormalities in ophthalmic examination”
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Purpose: With an annual incidence of 15 40 cases per million, acute spinal cord 
injury (SCI) is a serious disabling and long-lasting neurologic traumatic event. Diag-
nosis and assessment of patients using the available scales and imaging methods 
has several limitations, therefore there has been a growing interest in developing 
novel, reliable, and practical tools to diagnose the severity of SCI and predict its 
progression.

Methods:In this article we systematically review the current literature assessing the 
levels of different biomarkers in both human and animal SCI models.

Results: Upon reviewing the literature, we encountered a remarkable heterogene-
ity in terms of selected biomarkers, timing and method of measurement, studied 
models, extent and mechanism of injury as well as outcome assessment measures.

Conclusion: We know that the biomarkers’ expression level and their pattern of 
distribution are specific to certain SCI phases and some are present in various con-
centrations at different post-injury periods. In this review, we discuss several serum 
biomarkers that change in acute SCI and compare their levels in various interval 
post injury.

Acute spinal cord injury serum biomarkers in human 
and rat: A systematic review
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Name: Imani, Namira Putri

Objectives: Diabetic Retinopathy is a complication of diabetes that is one of the 
top five causes of blindness in those over 50. Anti-VEGF therapy becomes an 
alternative to avoid the side effects caused by laser therapy. This systematic review 
aims to know the effectiveness of anti-VEGF therapy compared to the pan-retinal 
photocoagulation laser therapy in patients with Proliferative Diabetic Retinopathy.

Materials and Methods: This review was carried out using a systematic review 
checklist on PRISMA (Preferred Reporting Items for Systematic Reviews and Me-
ta-Analyses). The journals reviewed were randomized clinical trial journals that met 
the inclusion and exclusion criteria.

Results: Six journals were chosen from a total of 215 utilizing inclusion and exclu-
sion criteria. Patients who received anti-VEGF medication had better visual acuity 
(positive values), whereas patients who received laser therapy had poorer visual 
acuity (negative values). Those results are because the laser directs light towards 
the retina, damaging photoreceptors and retinal cells, reducing visual acuity. While 
anti-VEGF works by decreasing VEGF expression, it prevents damage to retinal en-
dothelial cells and blood leaks in the vitreous, resulting in improved visual acuity.

Conclusions: Anti-VEGF proved to be a more practical alternative therapy in im-
proving visual acuity than pan-retinal photocoagulation for patients with prolifera-
tive diabetic retinopathy. 

Evaluation of Anti-VEGF and Pan-Retinal Photocoagu-
lation Laser in Proliferative Diabetic Retinopathy Pa-
tients: A Systematic Review
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Introduction: Sarcoidosis is a rare inflammatory, systemic disease of unknown 
etiology. Sarcoidosis can be difficult to distinguish from other Interstitial Lung 
Diseases (ILD’s) due to its heterogeneous presentation and a lack of a conclusive 
test. A possibility to facilitate a non-invasive, faster and more accurate diagnosis 
of sarcoidosis might be the use of an electronic nose (eNose). An eNose measures 
Volatile Organic Compounds (VOC’s) in exhaled breath that can be analysed with 
machine learning method.   

Aim: The goal of this research was to develop a classification model for the analysis 
of exhaled breath measurements using eNose technology.

Methods: A dataset of eNose data and clinical data of 541 patients from the 
Erasmus Medical Centre (Rotterdam, the Netherlands) with either pulmonary sar-
coidosis (n = 224) or other ILD’s (n = 317) was used to create a classification model. 
Various methods of dimensionality reduction and five classifiers were tested and 
cross-validated to select a model with the highest accuracy.  Hyperparameter opti-
misation was used to further improve the model’s performance. Nested cross-vali-
dation was applied to calculate the overall diagnostic performance. In a secondary 
analysis, the outcome of adding clinical parameters such as age, smoking status 
and diffusing capacity for carbon monoxide (DLCO) was tested.

Results: A classification model with a random forest classifier showed the highest 
performance. The overall diagnostic performance resulted in an accuracy of 87.1% 
and area-under-the-curve of 91.2%. Adding clinical parameters resulted in a higher 
accuracy of 91.0% and an area-under the curve of 95.9%.

Conclusion: A model to diagnose a patient with sarcoidosis using eNose data was 
created after comparing different dimensionality reduction methods and classifi-
ers. This model can potentially facilitate a more accurate and less invasive diagnosis 
of sarcoidosis.

Sniffing out sarcoidosis: Developing a classification 
model for the diagnosis of pulmonary sarcoidosis using 
an electronic nose
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Introduction : “Telemedicine” literally means “remote healing.” It encompasses 
health care delivery, education, research, health surveillance, and public health 
promotion. Cell phone and internet use have become practically universal as 
wireless broadband technology has evolved. India’s 12-week curfew during the 
COVID-19 outbreak limited access to healthcare. As a policy reaction, India’s Minis-
try of Health and Family Welfare established first telemedicine guidelines. However, 
the views of Indian medical practitioners around the use of telemedicine need to 
be captured for the effective implementation.

Objectives: The primary objective is to determine the proportion of Indian doctors 
using telemedicine. The secondary objective is to study the feasibility and factors 
affecting telemedicine use in India from the medical practitioners’ perspective.

Methodology: This research uses a sequential explanatory mixed-methods ap-
proach. A probability proportionate to the population sampling was done for 384 
doctors across India to gather the quantitative data. For a deeper understanding 
of the feasibility and factors affecting the use of telemedicine, in-depth interviews 
were done with 30 doctors across the country using purposive sampling. Data will 
be analyzed using RStudio.

Results: As per the pilot study in 35 doctors, 57.16% use some form of telemedicine 
in their practice. The data collection for the main phase of the study shall end by 
15th November. The analysis shall be presented following the completion of the 
data collection phase. The transcripts are also under analysis phase.

Conclusion: Based on our interim analysis of data we conclude that telemedicine 
can make healthcare more accessible and egalitarian in India. Guidelines must be 
expanded to address concerns around limited internet access, weak telecom infra-
structure, widespread adoption of telemedicine and the need to rapidly train the 
Indian doctors in telemedicine. Addressing these challenges can make telemedi-
cine equitable. 

Assessment of Telemedicine Coverage and Factors 
Affecting its Utilization Among Medical Practitioners in 
India
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Introduction. The morphometry of the asterion as well as the presence of sutural 
bones in the area of   the asterion is clinically significant. The asterion represents 
an important anthropological feature in which the posterior lower or mastoid 
angle of the parietal bone joins the occipital bone and the mastoid process of the 
temporal bone, i.e. the asterion is the place where three sutures meet - lambdoid, 
parietal-mastoid and occipital-mastoid. In place of the asterion on the skull of the 
newborn, there is a posterior lateral or mastoid vertex. Although the mechanism of 
asterion formation is still not clear, it is believed that genetic predisposition plays 
a significant role. The MSX2 gene, which encodes a transcription factor, plays a 
crucial role in craniofacial morphogenesis by influencing suture fusion.

Objective. The goal of this research is to analyze the shape of the asterion, as well 
as to determine the measurement methods that will determine the distance of the 
asterion from the surrounding features and thereby establish a place of safe access 
to the structures of the posterior cranial fossa.

Material and methods. The examination was carried out on a sample of 43 skulls, 
among which there were 26 male and 17 female skulls. Measurements were made 
with a 0.05 mm Vernier’s scale. The data were statistically processed with the Stu-
dent’s t test.

Results. There is a statistically significant difference in the measured parameters 
between male and female skulls, while there is no statistically significant difference 
in any parameter between the left and right side of the skull. Among male skulls, 
the percentage of asterion type 1 was 34.62%, that is, asterion type 2 in 65.38% of 
the examined samples. In female skulls, we observed the percentage representa-
tion of asterion type 1 in 35.29%, that is, asterion type 2 in 64.31% of the examined 
samples.

Conclusion. Clinical knowledge of asterion morphology is extremely important in 
order to enable safer surgical access to the cranial fossae.

Analysis of asterion morphometry parameters in rela-
tion to it’s clinical significance



154

Name: Verboven, G., Van den Bosch, L.
Co-authors: Lodewijkx, I.

Introduction: Invasive lobular carcinoma (ILC) is the second most frequent histological type 
of invasive breast cancers after the no special type invasive carcinoma (NST).  

Historically, it has been assumed that ILC occurs bilaterally in 20-29% of cases. This has been 
an argument to include MRI, an expensive and not widely available imaging technique, in 
the standard pre-operative work-up of ILC following European guidelines. However a liter-
ature study showing a bilaterality number of 2,7-15%, gave argumentation to believe this 
historical number might not be accurate anymore. With evolving imaging techniques ILC 
may be detected earlier in the disease course and thereby still in a unilateral stage. 

This study made a comparison between the current bilaterality percentage of ILC and the 
numbers from the literature review (2,7-15%). Furthermore the bilaterality numbers of ILC 
and NST were compared. An invalidation of the current historical perspectives would raise 
the possibility to change guidelines and start using MRI in more specific cases. 

Methods: This study was conducted as a retrospective case-file study with an observational 
cohort. The data of a cohort female breast cancer patients of all ages, treated in the breast 
clinic of the Antwerp University Hospital, was consulted. Pregnant patients and patients 
with an ILC tumor in one and NST tumor in the contralateral breast were excluded. The 
study protocol was approved by the University Hospital’s Ethical Commission.  

Results: Here preliminary results are shown. The percentage of cases in this study population 
in which a synchronous bilateral ILC lesion occurs is 2,75% (6/218).  
There was not a significant difference found in the proportion of patients with a bilateral 
ILC lesion in this study cohort compared with the proportion of patients with a bilateral ILC 
lesion in the literature population (p-value= 0.2569). 
The percentage of cases in the NST population of the University Hospital in which a syn-
chronous bilateral NST lesion occurs is 9,73% (11/113). A significant difference in compari-
son with the 2,75% of bilateral ILC lesions is seen (p-value= 0.01514). This is the opposite of 
what was expected.   

Conclusion: Our preliminary results show that the incidence of bilateral ILC breast cancer 
is lower than the historical belief. Furthermore, the conclusion can be made that a syn-
chronous bilateral lesion does not occur more often in ILC patients in comparison to NST 
patients. 

Invasive lobular breast cancer: a one- or two-sided 
problem, preliminary results (EC: 21/18/249) 
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Breast cancer is one of the most diagnosed and fatal cancers in women worldwide. 
Radiotherapy is an important treatment modality that uses ionizing radiation to 
damage the DNA and induce death of the tumor cells. Breast cancer patients 
show an increased chromosomal radiosensitivity compared to healthy individuals. 
Mutations in genes involved in the DNA damage response play a key role in this 
observation. The radiation induced chromosomal aberrations might be predictive 
for possible clinical side-effects that occur after radiotherapy and if these lesions 
persist, for the risk of developing a secondary cancer.

The first aim of this study will be to investigate the individual chromosomal radio-
sensitivity of breast cancer patients without known BRCA1/2 mutations. A second 
objective is to evaluate potential alterations in radiosensitivity of these patients af-
ter radiotherapy. The chromosomal radiosensitivity will be evaluated using the G0 
micronucleus (MN) assay and the fluorescence in situ hybridisation (FISH) assay. In 
this way both acentric fragments and translocations induced by ionizing radiation 
can be examined. Peripheral blood mononuclear cells from the selected patients 
will be collected for this study. This will be done at two different timepoints: before 
radiotherapy, and four weeks after therapy. These samples will be irradiated in vitro, 
whereafter scoring of chromosomal aberrations will be performed.

The current hypothesis states that the yield of chromosomal aberrations, defined 
by the amount of radiation induced MN and translocations, will be higher shortly 
after radiotherapy. This observation will be the result of the radiation induced 
DNA damage. However, an increased amount of lesions visible four weeks after 
compared to the amount before radiotherapy, is an indication of unrepaired and 
persistent DNA damage, and might identify individuals at risk for developing sec-
ondary cancers.

By defining the individual radiosensitivity of breast cancer patients, more per-
sonalised treatment plans can be made. Additionally, when patients display an 
increased chromosomal radiosensitivity after radiotherapy, follow-up consultations 
and diagnostics may require alternative, non-ionizing techniques. Persisting chro-
mosomal aberrations may indicate an increased chance for developing secondary 
cancers which points to the importance of correct monitoring after radiotherapy.

Individual chromosomal radiosensitivity of breast can-
cer patients before and after radiotherapy
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Background: Breast cancer is the most common cancer found in women. Snow 
fungus (Tremella fuciformis) is a candidate for the therapeutic agent because it 
contains various phytochemical components that potentially become antioxidants 
and cytotoxic agents against cancer cells. Aim: To determine the phytochemical 
components, antioxidant activity, and cytotoxic activity of Tremella fuciformis 
against MCF-7 breast cancer cells. Methods: Maceration and extraction of Tremella 
fuciformis were done using polar, semipolar, and nonpolar solvents (ethanol, ethyl 
acetate, and n-hexane). The phytochemical components were analyzed through 
phytochemical tests, determination of total phenolic and flavonoid contents, 
and thin-layer chromatography (TLC). The evaluation of antioxidant activity was 
carried out using DPPH while the evaluation of cytotoxic activity against MCF-7 
cells was carried out using the MTT method. Result: The ethanol and ethyl acetate 
extracts of Tremella fuciformis contained flavonoids and triterpenoids, while the 
n-hexane extract contained glycosides and triterpenoids. The TLC test showed that 
there were five compounds in the ethyl acetate and n-hexane extracts, and three 
compounds in the ethanol extract. Highly active antioxidant activity was shown 
in the ethyl acetate extract (IC50 = 44.64 g/mL) and weak activity was shown in 
the ethanol extract (IC50 = 367.87 g/mL). The ethyl acetate and n-hexane extract 
had moderate cytotoxic effects on MCF-7 cells (IC50 = 39.04 g/ml and 43.2 g/ml, 
respectively). In addition, the ethanol extract had a weak cytotoxic effect (IC50 = 
154.87 g/ml). Conclusion: Tremella fuciformis has the potential to be developed as 
a novel therapeutic agent in the management of breast cancer.
   
  
 

Phytochemical Analysis and In Vitro Study on Tremel-
la fuciformis as Antioxidant and Growth Inhibitor of 
Breast MCF-7 Cancer Cells
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Introduction : Chemotherapeutic drugs are pivotal agents in anticancer therapeutic ap-
proaches. However, the administration of these drugs leads to impressive systemic collateral 
toxicities. Localizing drug effects and reducing undesired complications of anticancer 
agents is one of the most important goals of targeted drug delivery approaches. It has been 
shown that some types of stem cells possess noteworthy tumor-targeting features, which 
bring them up as novel potential candidates for targeted drug delivery. Human amniotic 
epithelial cells (hAECs), which are easily isolated from the placenta’s inner layer, inhibit tumor 
proliferation and angiogenesis. In this regard, this study aims to use hAECs as chemothera-
peutic drug carriers.

Material and method: Human amniotic epithelial cells were isolated from the fresh placenta 
by Trypsin/EDTA enzyme. In order to evaluate the effect of paclitaxel (PTX) on hAECs, they 
were treated with a serial dilution of PTX. The viability was assessed at some time points 
with the MTT assay. To evaluate whether hAECs uptake and release paclitaxel, hAECs were 
treated with the drug, and then the secretome of primed hAECs was collected in serial time 
points. HPLC assessed the collected secretome and lysate to detect PTX. The mechanism of 
drug release and the intracellular compartment that trapped paclitaxel was evaluated by 
inhibiting P-gp pumps and drug visualization, respectively. Also, the anti-neoplastic effects 
of the secretome of PTX-primed hAECs were evaluated on PTX partially sensitive cancer cell 
lines by flow cytometry.

Results and discussion: We have shown that hAECs are highly resistant to the cytotoxic 
effects of PTX. This study showed that hAECs could uptake PTX in 8000 ng/ml concentration 
with the highest efficacy, in which 14.23% of available PTX was uptaken, and 87% is released 
in a steady-state manner. Additionally, the secretome’s anti-proliferative and apoptotic 
effects on breast and cervical cancer cells were approximately five times stronger than pure 
PTX, which showed drug resistance reduction. Besides, hAECs could induce anti-angiogen-
ic and regenerative effects in the tumor microenvironment, leading to the multi-aspect 
anti-neoplastic ability of primed stem cells.

Conclusion: hAECs can be loaded by a simple exposure method. In addition, hAECs can 
uptake and release PTX efficiently without displaying morphological alteration. It seems 
that the exosomes of PTX-primed hAECs can reduce the progression of breast and cervical 
cancers up to five times stronger than pure PTX.

Human Placenta-derived Amniotic Epithelial Stem 
Cells as Biological Delivery Tools for Chemotherapeutic 
Drugs to the Tumor Cells
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Introduction: Cardiovascular diseases, where the ischemic heart disease is on 
the first place, are the leading cause of death. Breast cancer is the most common 
cancer among women. These two diseases have several overlapping risk factors 
such as hypertension and obesity. Treatment of breast cancer can have a negative 
impact on the development of cardiovascular disease even after suffering from 
breast cancer. However, there is no a lot of  information on whether breast cancer 
survivors are a risk factor for ischemic heart disease.

The Aim: To determine the characteristics and risk factors in patients who have 
been diagnosed with ischemic heart disease after suffering from breast cancer.

Material and Methods: A retrospective analysis of the electronic database singled 
out cases of hospitalization of 81 patients who were hospitalized due to ischemic 
cardiac disease and who had previously suffered from breast cancer. The follow-
ing data were collected and analyzed and processed: date of diagnosis of breast 
cancer as well as existence of ischemic heart disease, age, presence of comorbidi-
ties and risk factors; data on TNM classification and treatment (number and type of 
chemo and radiotherapy, hormone therapy) of breast cancer.  

Results: The analysis of the data showed a statistically significant difference in the 
increase in the prevalence of hypertension from 64.7% to 81.8% (p = 0.01) and 
high level of lipids from 10.3% to 32.9% (p = 0.001). There was an increase in the 
value of other parameters, but it was not statistically significant. The most common 
form of ischemic heart disease was coronary heart disease with a prevalence of 
56.8%. 

Conclusion: In our study, data analysis determined that risk factors are of great 
importance for the development of ischemic heart disease in patients who have 
suffered from breast cancer.

RISK FACTORS FOR THE DEVELOPMENT OF ISCHEMIC 
HEART DISEASE AFTER BREAST CANCER
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Vitamin D is known for its importance in maintaining a healthy immune system, 
bone health and has shown significant anti-inflammatory effects1. Vitamin D defi-
ciency has been linked to a range of cardiovascular pathologies. I will be focusing 
on how vitamin D deficiency affects the regulation of the Renin-Angiotensin 
System (RAAS) and how this leads to hypertension2.  This potential link needs to 
be studied and reviewed as a possible link to hypertension can result in various 
secondary pathologies such as myocardial infarction, stroke, and kidney disease3.
Over the past few years, there has been increasing evidence that vitamin D is a ma-
jor player in the regulation of the RAAS and potentially linked to hypertension12. 
In a cross-sectional study, it was deduced that vitamin D deficient individuals had 
a higher level of plasma ANG II which resulted in greater renin activity14. Moreo-
ver, many studies have supported the potential of an inverse link between plasma 
1,25(OH)2D3 and renin activity. Therefore, it is plausible that vitamin D suppresses 
the renin gene expression which inhibits the RAAS and thus lowering blood pres-
sure (see figure 4).
As mentioned, there have been minimal human trials conducted to investigate 
any potential link between vitamin D and its link to hypertension. However, a few 
studies have supported the belief on vitamin D as being a negative endocrine 
regulator of the RAAS, whilst other studies have not found anything statistically 
significant. One study conducted in the USA involved a group of American Black 
and White adolescents18 and it was looking to deduce any potential link between 
1,25(OH)2D3 and any cardiometabolic risk factors in this population, including 
blood pressure. The participants were healthy and aged between 14-18 (n=701)19. 
It was ensured that they weren’t taking any contraindicating medications/supple-
ments. 
Overall, I believe a lot has been achieved in studying vitamin D and its benefi-
cial features in cardiovascular diseases. However, further research is required to 
determine if each pathway associated with vitamin D aids the regulation of blood 
pressure or other factors are at play which remain unknown. The continuous, rapid 
research being conducted in this field should yield us tenable answers in the not-
too-distant future, but these small-scale trials and trends are suggesting there are 
benefits to be explored with regards to vitamin D and its effects on the RAAS and 
hypertension.

Vitamin D Deficiency and its link with the Renin Angio-
tensin System (RAAS). How does this affect regulation 
of blood pressure?
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Background: Pulmonary embolism (PE) is an acute cardiovascular condition associated with 
high mortality. Conditions related to increased PE mortality are insufficiently characterized 
and studies aiming to optimize risk stratification in PE patients are warranted. We report the 
results of a multicenter retrospective study aiming to characterize factors affecting in-hospi-
tal mortality in PE patients.
Materials and methods: Patients diagnosed with PE between September 2017 and Decem-
ber 2021 in academic centers in Poland were included in this study. Clinical and treatment 
data were obtained from medical records. Patients’ outcomes were assessed until death or 
hospital discharge. Mann-Whitney U test was used for nonparametric continuous variables 
and Fisher’s exact test was performed for categorical variables.
Results: The study cohort included 580 patients (49.3% male). The risk of early mortality 
was low in 205 (35.3%), intermediate-low in 240 (41.4%), intermediate-high in 103 (17.8%) 
and high in 32 (5.5%) patients. The most commonly applied treatment was anticoagulation 
alone – administered in 554 patients (95.5%). Systemic thrombolysis was used in 13 patients 
(2.2%).
Women were older than men (median 72.0 years, interquartile range [IQR] 62.0-83.0 vs. 65.0 
years, IQR 53.0-74.3; p<0.001). However, gender had no impact on in-hospital mortality 
(male/female OR=0.70, 95% CI 0.40-1.21; p=0.212). 
Patients with active or previous COVID-19 infection presented with lower Pulmonary Em-
bolism Severity Index (PESI) than COVID-19 negative patients (84.5, IQR 58.25-105.3 vs. 92.0, 
IQR 71.0-120.0; p=0.015), which might be due to age differences (59.0, IQR 45.8-69.5 vs. 69.0, 
IQR 57.0-80.0; p<0.001). Nevertheless, COVID-19 status did not affect in-hospital mortality 
(OR=2.13, 95% CI 0.54-9.19; p=0.413).
Neoplastic disease was not associated with increased in-hospital mortality (OR=1.57, 95% CI 
0.87-2.92; p=0.180). However, lung cancer alone was related to increased in-hospital mortali-
ty (OR=4.19; 95% CI 1.61-10.94; p=0.009). 
The following symptoms on admission increased in-hospital mortality: circulatory arrest 
(OR=109.1; 95% CI 15.71-1212; p<0.001), tachypnoea (OR=5.33; 95% CI 2.86-9.89; p<0.001), 
oxygen saturation <90% (OR=2.98; 95% CI 1.58-5.62; p<0.001), and syncope (OR=2.39; 95% 
CI 1.07-5.11; p=0.037). Dyspnea and chest pain were not associated with an increased risk 
of death during hospitalization (OR=1.02, 95% CI 0.55-1.84, p>0.999 and OR=0.76, 95% CI 
0.39-1.51, p=0.510; respectively).
Conclusions: Our results are in accordance with the current knowledge regarding factors 
associated with in-hospital mortality in PE patients. Regarding novel findings, we found that 
lung cancer was associated with increased in-hospital mortality, while COVID-19 infection 
was not.

Factors associated with in-hospital mortality in acute 
pulmonary embolism: a retrospective multicenter co-
hort study.
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Objective. Peripheral artery disease (PAD) is a major health problem. It was estimat-
ed to affect 200 million people worldwide in 2010. Although many individuals are 
asymptomatics, patients with peripheral artery disease are at high risk for the de-
velopment of major adverse cardiovascular events (MACE). We aimed to perform 
a systematic review of economic evaluations of drug-coated balloons (DCBs) and 
drug-eluting stents (DESs), and to assess the level of evidence of relevant studies.

Methods. A systematic review was performed using four electronic databases to 
identify health economic evaluation studies reporting on the use of DCBs and 
DESs in PAD. To our knowledge, no single checklist is currently able to measure 
both reporting and methodological quality of economic evaluations. For this 
reason, we chose three qualitative instruments which explore different aspects of 
an economic evaluation. The Drummond, which gives a general guidance about 
the way the results of economic evaluations should be reported. The second tool, 
Cooper, was used to assess the quality of the sources of evidence used in the 
studies and the last, CHEERS (Consolidated Health Economic Evaluation Reporting 
Standards) checklists, evaluated reporting quality of health economics studies. 
Titles and abstracts were screened by two reviewers to select relevant articles re-
garding inclusion and exclusion criteria according to the PICOS format (population, 
intervention, comparators, outcomes, and study).

Results. Six articles were included in this review of the 1,728 publications identified. 
Four studies were cost-effectiveness analyses, and two cost–utility analyses. Ac-
cording to the Cooper hierarchy scale, the studies used good-quality data sources. 
The level of evidence used for clinical effect sizes, safety data, baseline clinical data, 
and costs was of high quality in general. In contrast, an evaluation of the reporting 
quality suggested that essential information was lacking.

Conclusion. The present study demonstrates that clinical data used in economic 
evaluations of DCBs and DESs in PAD are from clinical studies of high quality in 
general. However, the quality of reporting represents a concern when interpreting 
the results provided by these economic studies.

Quality of economic evaluations of drug-coated bal-
loons and drug-eluting stents in peripheral artery dis-
ease: a systematic review
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Regenerative medicine is a perspective field of research that can treat severe illnesses by 
replacing the affected structures with cell-based therapy or tissue engineering using au-
togenous stem cells. Scientists were able to find new sources of stem cells in the adult body, 
improve treatment methods of various diseases, regenerate and replace tissues of many 
organs. Systematization of theoretical knowledge and clinical research in regenerative medi-
cine are the basis for further selection of the proper stem cells sources and development of 
regeneration methods and their successful application in practical medicine.

The dental germs of the third permanent molars were used as research objects. To obtain 
the materials, the germs of the third molars were taken from 20 patients aged from 12 to 
25 years old during the surgical stage of orthodontic treatment. Dental manipulations were 
performed after the signing of the voluntary information consent on conducting clinical 
trials by patients. It was decided to create three observation groups, taking into account 
the stage of formation of the third molars germs and the age of patients. The first group 
consisted of patients with the third molars germs at the stage of unformed root; the second 
– patients with the third molars germs with formed root and unformed apex; the third one 
– patients with formed root and formed apex of the third molars germs. 

Methods of the research: radiological – to assess the stage of development of the third 
molar germs; histological – for the morphological characteristics of the third molar germs 
tissues; immunohistochemical – to characterize the degree of maturity of the third molar 
germs tissues. 

The unformed root stage contains more reserve of poorly differentiated cells of mesen-
chymal origin. The light color of the preparation indicates a low concentration of protein 
Vimentin in the early stages of development, which indicates low cell differentiation. At the 
same time, histological examination of third molars germs of the third observation group 
showed the presence of highly differentiated cells such as fibroblasts and fibrocytes, as well 
as a significant content of vimentin protein, which confirms the maturity of these cells.

The obtained results allow us to identify the most suitable collection periods of the devel-
opment for the third molars germs. It gives the opportunity to expand the scientific data on 
the properties of mesenchymal stem cells of odontogenic origin and to investigate further 
use of mesenchymal stem cells of odontogenic origin in practical medicine.

The third molar germs investigation: in search of mes-
enchymal stem cells on different stages of tooth devel-
opment
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Background: Liver transplantation has remained the only reliable treatment for end-stage 
liver disease for the past six decades. Conventional liver transplantation faces two major 
obstacles: the increasing organ demand and the immunogenicity of the transplanted organ 
that may diminish the long-term survival of transplant patients. Therefore, regenerative 
medicine has stepped up and introduced 3D bio-scaffolds as promising alternatives for con-
ventional liver transplants. One way to produce these scaffolds is by removing the entire cel-
lular and DNA contents from both xenogeneic and allogeneic liver sources, a process called 
whole liver decellularization. In this regard, the antigen-free 3D bio-scaffolds are prepared 
to be repopulated with the recipient’s cells. Whole organ decellularization is commonly 
performed by decellularizing agent perfusion through the organ’s vascular system. Robust 
decellularizing agents damage the extra-cellular matrix (ECM) to a considerable extent, and 
the attenuated ones lack the imperative intensity for complete cell removal. Therefore, a ma-
jor challenge is finding a solution to maintain a balance between complete cell removal and 
ECM preservation to manufacture a proper scaffold. Since ECM distortion in oxidative stress 
conditions is primarily mediated by matrix metalloproteinase proteins (MMPs), in this study, 
we hypothesized that inhibiting the MMP activity will significantly improve bio-scaffold 
quality regarding enhanced ECM preservation.
Objective: Evaluation of the MMP inhibition effect on the extra-cellular matrix preservation 
during whole organ decellularization
Methods: In order to evaluate this hypothesis, Wistar rats were divided into four groups. 
Isolated rat livers were perfused with PBS containing 0%, 0.001%, 0.01%, and 0.1% doxycy-
cline. Subsequently, pretreated livers were decellularized with a robust agent called Sodium 
dodecyl sulfate. Decellularized livers were grossly observed for primary evaluation of the de-
cellularization method efficiency. Further sample evaluations were carried out by scanning 
electron microscope, histological and immunohistochemical staining, biochemical analyses, 
and eventually zymography to assess MMP activity in the presence of different concentra-
tions of doxycycline. 
Results: Gross observation of the decellularized livers revealed translucent ECM structures 
and vessel integrity. Histological evaluations demonstrated significantly improved portal tri-
ads structure and collagen fibers preservation in higher doses of doxycycline pretreatment. 
Biochemical assays of DNA, collagen, GAG, and hepatocyte growth factor (HGF) contents 
further revealed the superiority of doxycycline pretreated decellularized scaffolds in retain-
ing the pivotal ECM contents and removing immunogens.     
Conclusion: Applying an additional pretreatment step prior to the whole liver decellular-
ization process impedes excessive activation of inherent MMPs and aids us in fabricating 
functional bio-scaffolds with better integrity of ECM structure and composition.

MMP Inhibition in Whole Liver Decellularization: A Nov-
el Strategy to Enhance the Quality of Transplantable 
Extracellular Matrix Scaffolds 
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Introduction: Gastroenteropancreatic neuroendocrine tumors (GEP-NET) constitute a heter-
ogenous group of neoplasms that originate alongside the gastrointestinal tract, and often 
present as hepatic dissemination. Liver transplantation (LTx) offers a curative modality for 
unresectable disease in the selected group of patients.  

Aim of the study: The aim of the study was to determine the outcomes of patients undergo-
ing LTx for GEP-NET liver metastases.

Material and Methods: This was a retrospective study that identified 18 patients who under-
went LTx for unresectable GEP-NET liver metastases among 2570 LTx between December 
1989 and October 2022 in the Department of General, Transplant, and Liver Surgery of the 
Medical University of Warsaw. The clinical and pathological data were analyzed. Kaplan-Mei-
er estimator for survival and Cox proportional hazards regression analysis for risk factors 
were used in statistical analyses.

Results: The primary tumors were located most frequently in the pancreas (n=7, 38.9%), 
followed by the small bowel (n=6, 33.3%). The median age of the patients was 51 years and 
the median Ki-67 proliferating index was 2.5%. The median follow-up was 85.2 months. Two 
patients had liver involved by tumor in 60%, thus did not meet the Milan Criteria. The recur-
rence-free survival (RFS) for the studied group was 93.8%, 72.9%, 64.8%, and 27.8% after 1, 3, 
5, and 10 years, respectively. The revealed risk factors for worse RFS were Ki-67 proliferative 
index >3% (Hazard Ratio [HR] 13.67, 95% Confidential Interval [95%CI] 1.54-121.52, p=0.019), 
and recipient age over 55 years (HR 5.47, 95%CI 1.03-29.08, p=0.046). The overall survival 
(OS) was 94.4%, 87.7%, 87.7%, and 70.2% after 1, 3, 5, and 10 years, respectively. The Ki-67 
>3% was found to be the sole risk factor for worse OS (HR 6.06, 95%CI 1.11-33.02, p=0.037). 
The pancreatic location (RFS: p=0.315; OS: p=0.689;), nor mitotic range over 2 (RFS: p=0.105; 
OS: p=0.977;), or extent of liver involvement over 10% (RFS: p=0.114; OS p=0.280;) were not 
significantly associated with worse RFS and OS. 

Conclusions: Patients with unresectable GEP-NET achieve long survival after LTx, even 
though in majority of them the relapse of the disease is observed. The risk factors associated 
with worse outcomes are attributed to primary tumor aggressiveness.

Long-term outcomes of liver transplantation for unre-
sectable metastatic neuroendocrine tumors
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Introduction: Choroid plexus (CP) is a structure in the ventricles of the brain 
responsible for the secretion of cerebrospinal fluid (CSF). Its tissue contains 
macrophages called Kolmer (epiplexus) cells. During the process of aging, epithe-
lial cells of the CP undergo atrophy and functional changes and, as a result, the 
accumulation of various pro-inflammatory molecules in the CSF occurs. These 
molecules could potentiate the migration of macrophages through the blood-CSF 
barrier, and therefore the number of Kolmer cells was assumed to be an indicator 
of the functional status of the CP during the aging process. 

Goal: This research was conducted in order to analyze advantages and disadvan-
tages of hematoxylin-eosin (HE), Iba1 and CD68 antibody stains in the detection of 
Kolmer cells as well as their number in the process of aging.

Material and methods: CP tissue samples, classified in three different age groups 
(<40, 40-65, >65 years), were stained using HE, Iba1 and CD68 antibodies. The ratio 
between number of Kolmers cells and CP surface (surface density), for 90 photo-
graphs of Iba1 staining, was calculated. ANOVA test was used to calculate statistical 
difference between the age groups.

Results: It was shown that Kolmer cells cannot be differentiated using HE stain. 
Iba1 immunostaining gives more positive cells compared to CD68, while dis-
playing oval and ramified shapes of said cells. CD68 immunostaining visualizes 
centrally positioned vacuoles. Apart from their classic position, numerous Kolmer 
cells were observed migrating between or through ependymal cells (emperipole-
sis phenomenon). Significant difference in the surface density of Kolmer cells 
between different age groups hasn’t been found. 

Conclusion: HE stain cannot be used to clearly display Kolmer cells, which is why 
immunohistochemistry is required. Due to the lack of significant difference in the 
surface density of Kolmer cells between different age groups, it’s been proven that 
this value is not a parameter of functional deterioration of the blood-CSF barrier, 
which correlates with aging.

Kolmer cells - identification and quantification in the 
process of aging
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Background: Induced Pluripotent Stem Cells (iPSCs) were obtained in 2006 by Yamanaka’s 
research team for the first time. The procedure involved delivery of Yamanaka factors: Oct 
3/4, Sox2, c-Myc, and Klf4 into somatic cells by retroviral transduction. iPSCs do not cause 
ethical controversies and represent a single source of patient-specific somatic cells of any 
type. Gene repaired iPSCs by homologous recombination are a novel, valuable tool for 
personalised gene therapy and regenerative medicine.

The aim: The aim of the study was to prove that gene-repaired iPSCs obtained from patients’ 
fibroblasts with Osteogenesis imperfecta (OI) type II are capable of differentiation into func-
tional cell lines: adipocytes, osteoblasts and chondrocytes.

Materials and methods: In this trial, fibroblasts derived from a patient with OI type II have 
been successfully reprogrammed into iPSCs using Yamanaka factors. The pluripotency state 
has been confirmed using specific markers: Tra-1-60 and SSEA-4.
State of iPSCs differentiation into 3 germ layers has been confirmed with β-III tubulin (Ecto-
derm), smooth muscle actin (Mesoderm) and β-fetoprotein (Endoderm). Those cells were 
assigned to repair mutation in COL1A1 gene by homologous recombination.
Furthermore, gene-repaired iPSCs were differentiated into Mesenchymal Stem Cells. The 
immunophenotype was confirmed in flow cytometric analysis using specific Mesenchymal 
Markers: CD73, CD90 and CD105. Subsequently, cells were differentiated into adipocytes, os-
teoblasts and chondrocytes. The cells were stained with Oil Red O, Alizarin Red S and Alcian 
blue, respectively in order to confirm the phenotype.

Results: There is a possibility to induce pluripotent state in a patient’s somatic cells using 
Yamanaka factors. These cells show expression of pluripotency markers (Tra-1-60 and SSEA-
4) and, after mutation repair, are able to differentiate into more specific cell lines: adipocytes, 
osteoblasts and chondrocytes.

Conclusions: This study is a proof of concept that iPSCs may have potential in gene therapy 
as model of genetic diseases and in vivo therapies. Further studies are required to confirm 
immunocompatibility and the efficiency of iPSCs delivery in vivo for future clinical use.

 

Gene-repaired iPS cells as new alternative for patient 
with OI type II
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Background:

 Considering that one of the possible complications of toxoplasmosis in humans is 
traffic accidents specially in Yazd of Iran as a trauma center and a place full of per-
sian cats, the purpose of the study is to investigate and compare the rate of traffic 
accidents in people with positive serology for Toxoplasma gondii parasite with 
people with negative serology in this regard, according to the statistics available in 
the laboratories of Yazd province, in the center of Iran, from 2018 to 2021.

Materials and Methods: 

This is a retrospective cohort study conducted by using information of 180 people 
with driving licenses divided into two groups related to the data of the results of 
IgG test against toxoplasma gondii, collected in the laboratories of Yazd, Iran. One 
group was seropositive and the other one was seronegative for Toxoplasma gondii. 
The statistical analysis of the traffic accidents during 2018-2021 were recorded by 
the traffic police system.

Results:

The age of toxoplasmosis group was slightly more than control group. (36.2 and 
34.08, respectively; p-value= 0.03). There was no significant association between 
driving time and presence of toxoplasmosis. (P-value= 0.06). The rate of accidents 
was more in toxoplasmosis group. (36.7% and 20.6%; p-value<0.001). This rate was 
significantly more in people 35-69 years old compared with younger ones. (40% 
and 32.9% respectively; p-value=0.01)

Conclusion: People with latent toxoplasmosis have a significantly higher risk of car 
accidents than seronegative ones. Therefore, they should be taken into considera-
tion in strategies to prevent traffic accidents.

Association of Toxoplasma gondii seropositivity with 
traffic accidents in Yazd province, Centeral Iran
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Introduction: COVID-19, an obnoxious situation the world is hit with was not only 
the cause of mortality but is also responsible for the fear among the human race. 
The fear of being left alone when diagnosed positive, especially in Indian popula-
tion. This ultimately was the reason of people from rural areas of India for not get-
ting RTPCR done. Another disease known as typhoid caused by Salmonella typhi 
came into picture in rural areas of India. The common features between typhoid 
and COVID-19 diseases including fever, headache, weakness, cold, neutropenia 
made it more difficult to diagnose, often misdiagnose and choose the relevant test 
between RTPCR and WIDAL. Another point of discussion includes the accuracy of 
RTPCR and WIDAL tests.
Methodology: The study was conducted amongst the population of India includ-
ing medical students and general working population  from rural area. A question-
naire was prepared which was filled by the participants and then was statistically 
analyzed.
Results: More than half of the population participated in this research is in dilemma 
of whether the fever is due to Covid-19 or Typhoid. More than half of the partici-
pants mentioned the reason behind this dilemma to be the fear of Covid-19 test or 
pandemic and thought that the symptoms were of typhoid not COVID. A greater 
part of the participants knew about the similar symptoms of COVID and typhoid.
Nearly half of the participants didn’t know about the accuracy of WIDAL tests and 
that often there are cases of false positive WIDAL reports. Many participants admit-
ted that after being tested positive for Typhoid they didn’t reached out for Cov-
id-19 test and were treated for typhoid. A greater part of the participants admitted 
that when they were on the treatment for typhoid, they often missed out with 
regular checking of oxygen saturation by using pulse-oximeter. Participants have 
witnessed cases misdiagnosed with typhoid instead of Covid-19.
Conclusion: In such an obnoxious situation of COVID 19 there were cases of mis-
diagnosis and dilemma among the Indian population regarding COVID 19 and ty-
phoid diseases. This study concludes the major need for awareness among  human 
race about possibility of false negative reports in case of RTPCR and false positives 
in case of WIDAL tests. This research evaluated the reason for dilemma  between 
Covid-19 or Typhoid and RTPCR or WIDAL among the Indian population.

 

The Dilemma between COVID-19 or Typhoid and RTPCR 
or WIDAL
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Name: Kumari , S K Sakshi

BACKGROUND: COVID-19 is a current global pandemic caused by the newly discovered 
novel SARS-COV-2. According to studies in comparison to those who have recovered, pa-
tients who have died thus far were older, more likely to be male, and to have a comorbidity 
such as hypertension, diabetes, cardiovascular disease, or lung disease thus necessitating 
the assessment of risk variables in various demographic groups or contexts.

AIMS: To estimate the proportion of different outcomes such as recovery, hospitalization,
and mortality among home isolated covid-19 patients
To estimate the proportion and to determine various risk factors associated with COVID-19 
adverse outcome

METHODOLOGY: The study was carried out in Shimoga Institute of Medical
Sciences, Shivamogga, Karnataka.
STUDY DESIGN: Longitudinal Retrospective study.
STUDY POPULATION: Home isolated COVID-19 patients
INCLUSION CRITERIA: All COVID-19 patients registered in triage of Mcgann hospital, during 
April 20th-June 20th 2021.
EXCLUSION CRITERIA: People who did not consent, or were suffering from mental illnesses, 
or did not respond or patients whose contact details were not available.
METHOD: Data was collected by telephonic interview
STUDY PERIOD: April 20th-June 20th, 2021.
SAMPLE SIZE: 168
SAMPLING: All the patients who reported in Mcgann triage during April 20th-June 20th, 
2021. The basic information and phone numbers of all the patients were collected from the 
triage

RESULTS: A total of 168 people participated in this study, with 93 men (55.3%) and 75 wom-
en (44.7%). More than 90% of patients in the Home Isolated Covid-19 patients recovered, 
10.75% required hospitalisation, and 3% died. One third of the patients (37%) had one or 
more comorbidities.

CONCLUSION: Our study to determine the relationship between COVID-19 infection, and 
outcomes such as hospitalisation, death, and recovery shows that older age, male gender 
and comorbidities have higher hospitalisation rates. Comorbidities and older age were 
associated with a higher risk of death in hospitalised patients. Even though recovery rate 
is very high, a significant (10.75%) home isolated patients need hospital admission in the 
disease course. So, the proper monitoring of home isolated patients can save the lives of 
many COVID-19 patients.

Outcomes Of Home Isolated COVID-19 Patients And Risk 
Factors Associated With The Adverse Outcomes: Longitu-
dinal Retrospective Study In Shimoga, Karnataka
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INTRODUCTION: Mosquito-borne diseases have always been a serious health con-
cern in South East Asian countries, particularly India.[1] South East Asia contributes  
2% of the global burden of Malaria and India contributes 83% of these. Maharash-
tra was reported as one of the highly endemic areas in India for both Malaria and 
Dengue.[2] Maharashtra recorded the second-highest number of deaths due to 
Dengue.[3]
Irrespective of several efforts to control vector-borne diseases, their significant 
impact continues to lessen people’s health and well-being. The key to controlling 
mosquito-borne diseases is not only the services offered by the Health Authori-
ties but also the community’s knowledge, attitude and behavior of seeking early 
treatment. This study will help in knowing and comparing knowledge, attitude 
and practice regarding the control of mosquito-borne diseases in two different 
populations, i.e., urban and rural, and aid in making data-driven effective preven-
tion strategies for disease control.

METHOD: It is a Cross-sectional study with stratified sampling. With the help of 
prevalence data from a previous study, a sample size of 250 houses—125 houses 
in each stratum—was calculated. A house-to-house survey was used to collect 
data in the Maval Taluka practice area of MIMER Medical College’s urban and rural 
health facilities. We selected the households via random sampling. A pre-struc-
tured, pre-validated questionnaire was used to collect data during in-person in-
terviews. The principal investigator interviewed the head of the family or the next 
available person. Pictures were taken of mosquito breeding places if found.  

RESULT: 87.2% of the urban population was aware of diseases transmitted by 
mosquitoes, whereas 73.6% of the rural population was aware of the same. The 
percentage of respondents who were aware of preventive measures in rural and 
urban areas, respectively, was 74.5% and 86.2%.

CONCLUSION: Most candidates in the study were aware mosquitoes cause Malaria 
and Dengue, but unfortunately, very few knew about other mosquito-borne 
diseases. The majority preferred personal defense over ecological interventions, 
particularly maintaining a clean environment and good drainage, as preventive 
measures.

Knowledge, attitude and practice regarding mosqui-
to borne diseases in urban and rural areas of Maval- a 
comparative study
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Introduction: Surgical site infection (SSI) is a particularly common complication 
of emergency laparotomy for diffuse peritonitis due to peritoneal contamination. 
SSI is related to higher morbidity and poses a significant financial burden on the 
healthcare system. Negative pressure wound therapy (NPWT) is a standard of care 
for SSI. Currently, there is no substantial evidence supporting the preventive use of 
subcutaneous NPWT for contaminated and dirty wounds. This study aims to eval-
uate the effectiveness of preventive NPWT followed by delayed primary closure 
(DPC) compared to primary closure (PC) in SSI prevention. 

Methods: We performed a single-center retrospective cohort study on patients 
who were qualified for emergency laparotomy for diffuse peritonitis in a tertiary 
academic hospital in Poland from January 2021 to December 2021. Patients who 
were qualified for open-abdomen treatment, received closed incision NPWT or 
subcutaneous drainage were excluded. Data were analyzed with RStudio using 
the Mann-Whitney U test for non-parametric variables, the T-test for parametric 
variables, and logistic regression.  A p-value <0.05 was considered significant.  

Results: We have included 96 patients in the study out of which 17% (n=16) 
were treated with NPWT with DPC and 83% (n=80) received primary closure. No 
significant differences between the groups were found in baseline characteristics 
including age, sex, BMI, comorbidities, primary diagnosis, BMI, and ASA score. The 
rate of SSI, as outlined by CDC, was 25% (n=4) and 20% (n=16) in NPWT and PC 
groups respectively (p=0.93). The mean time to the last outpatient visit was 32 
days for NPWT and 39.4 for the PC group (p=0.81). We have performed a post-hoc 
analysis of factors affecting SSI rate. Blood transfusion, noradrenaline administra-
tion, malignancy, BMI, and age were found to significantly increase SSI risk.

Conclusions: We did not find a significant difference in SSI rate between NPWT and 
PC groups. Yet we hypothesize it may be due to unaccounted confounders like 
the extent of peritonitis. Suspected selection bias made data analysis inconclusive. 
Furthermore, SSI criteria stated by CDC have limited applicability to wounds under 
NPWT. Acknowledging the aforementioned limitations, we recognize the need for 
further investigation of this issue by means of randomized health services trials.

NPWT vs primary closure for emergency laparotomy for 
peritonitis
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Introduction: The coronavirus pandemic has changed the way of proceeding 
with patients with acute abdomen. Patients were treated in an environment less 
exposed to bacterial strains in hospital and environment conditions.

The aim of the study: The aim of the study was to compare the spectrum of mi-
croorganisms and the number of alarm strains cultured from the abdominal cavity 
in patients with diffuse peritonitis infected with coronavirus and in patients with 
diffuse peritonitis not infected with the coronavirus.

Material and methods: The research group included 23 patients hospitalized from 
2020 to 2022 in the Department of General Surgery. All these patients presented 
symptoms of acute abdomen and had an active SARS-CoV-2 infection. The control 
group included 181 patients hospitalized in the same Department with diffuse 
peritonitis from 2014 to 2019 before “the era of COVID-19”. Samples for microbio-
logical examination were taken intraoperatively from the abdominal cavity of all 
patients. The database was created with Excel spreadsheets.

Results: In the group of 23 patients, sterile culture was obtained in 13,0% of pa-
tients, monocultural culture in 34,8%, and multicultural culture in 50%. 8% of cul-
tured microorganisms in this group were aerobic bacteria, enterobacteria 28,0%, 
enterococci 10,0%, staphylococci, and streptococci 24,0%, anaerobic bacteria 
22%, and fungi 8%. In the control group, sterile cultures were obtained in 18,2%, 
monoculture culture in 30,9 %, and multicultural culture in 50,8%. There were 3,6% 
of aerobic bacteria, 39% of enterobacteria, 16,9% of staphylococci and streptococ-
ci, 10,7% of anaerobes, and 15,3% of fungus in this group. The percentage of alarm 
strains in the research group was 10,0% and in the control group 18,5%. 

Conclusions: Statistically significant differences were found both in the spectrum 
of microorganisms and the number of alarm strains.

 

Has the coronavirus pandemic affected the spectrum of 
microbes cultured from the abdominal cavity in pa-
tients with diffuse peritonitis?
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Introduction:Melasma is an acquired hypermelanosis that occurs in the form of 
macules and irregular patches of light to dark brown and in the form of scaly in the 
areas exposed to sunlight. The importance of examining the quality of life of these 
patients is that it can help us understand the severity of the disease, provide better 
medical services to these people, and plan to improve their quality of life in terms 
of activity, work efficiency, mental health and Provide preventive recommenda-
tions to help them. Therefore, the purpose of this study is to investigate the quality 
of life in melasma patients and compare it with the healthy control group.

Materials:The present study is a case-control study and is conducted between two 
groups, the first group includes 50 people who are suffering from melasma and 
the second group includes 50 healthy people who are companions of the patient 
and do not have exclusion criteria, and in terms of age, sex, and the group of pa-
tients are the same Demographic information of people was recorded. WHOQOL 
questionnaire was filled by healthy people. MASI Score was calculated for people 
with melasma. DLQI and MELASQOL questionnaires were also completed for the 
patient group. After collecting the data, data analysis was done with SPSS version 
16 software and the significance level was considered less than 0.05.

Results:The average age of the patients was 38.84β6.14 years with a minimum 
age 28 and a maximum of 54 years, and the average age of the control group 
was 39.22β5.77 years with a minimum age of 28 and a maximum age of 52 years. 
The average mental health scale was significantly lower in the patient group 
(P-value=0.017). There is no significant difference between treatment history and 
marital status groups (P-value > 0.05). In our study, it was shown that MASI score 
has a direct relationship with DLQI results (P-value=0.007). This means that as the 
severity of the disease increases, the DLQI score also increases (or the quality of life 
decreases). According to the value of Pearson’s coefficient, this relationship is weak.

Conclusion:The results of the present study showed that in the WHOQOL scale 
scores, only the mean of the mental health scale was significantly lower in the 
patient group. Also, with the increase in the severity of the disease, the DLQI score 
also increased (or the quality of life decreased).

Health-Related Quality of Life in Patients with Melasma 
Compared to Healthy Controls inSari, the years of 2018-
2019
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Master’s Programme Vitality And Ageing: The Real-life V&A Research Cycle To train 
Students In Performing Research In Co-creation With Older People

Master’s Programme Vitality And Ageing: The Real-life 
V&A Research Cycle To train Students In Performing 
Research In Co-creation With Older People



175

Name: Akilimali, Akilimali A

Background: The sheer quality of the female genital tract is not always respected 
at the time of childbirth because no protocol for the management of perineal 
tears exists in our services these days. The management remains dependent on a 
gynecologist and obstetrician. The study aimed to describe the characteristics of 
perineal tears. Methods: Our cross-sectional, retrospective, and descriptive study 
focused on patients admitted for childbirth and hospitalized in the obstetrics 
department of the Saint Luc Tertiary Clinic for a period from March 2021 to March 
2022. During this period, we recorded 111 deliveries with 14 perineal tears. Results: 
A total of 111 deliveries were recorded with a 12.6% frequency of perineal tears. 
64.3% of women aged between 26 and 35 and 71.4% of primiparous women were 
affected by perineal tears. For delivery, 64.3% of births were eutocic deliveries, with 
42.9% of children born with a birth weight greater than 4 kg, and the cephalic 
presentation delivered 86% of children. For degrees of perineal tears, 64.3% of 
patients had first-degree perineal tears. For postpartum treatment of perineal tears, 
analgesics help calm the pain, and antibiotic therapy has been considered. For 
fourth and third-degree tears, episiotomy was performed as a surgical procedure. 
Conclusion: Perineal tears are the trauma often encountered in obstetrics; the first 
few suffer from it essentially. The high birth weight of children is often the cause. 
They require immediate management to prevent or avoid infections. 

 

The clinical characteristics of perineal tears: A study 
carried out on 14 pregnant women in a tertiary center: 
Case series 
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Introduction: Pregnancy is accompanied by complex physiological and psychological 
changes, the result of which is a change in the life of the couples, including in their sexual 
and marital relations. There is a belief that avoiding sexual activity during pregnancy. It is 
mostly a result of a social attitude. It seems that with the increase in the amount of such 
research, people’s attitudes and knowledge about Sexual activities during pregnancy will 
change and their knowledge and insight will increase.

Methods: The current research was an analytical cross-sectional study and the target pop-
ulation of this research was pregnant women who had been referred to Bushehr medical 
centers from 2020 to 2021. The people who entered the study completed Hudson’s Sexual 
Satisfaction Questionnaire and Rogen’s Sexual Performance Questionnaire. Informed con-
sent was obtained before the questioning. In order to select the samples, 3 health centers, 
and 6 urban family doctor’s offices, were randomly selected, making a total of 195 people, 
and finally, 190 people were examined.

Results: The average age of the participants was 24.16β5.05. The duration of marriage in this 
group was 3.24β6.15 years. The average and standard deviation of gestational age in these 
people was 21.40β11.27 years. 96 people had their first delivery (50.5%). According to the 
results, there was a significant difference in sexual pleasure according to men’s jobs, so the 
amount of sexual pleasure was higher in women whose husbands were employees. There 
was a significant difference between lubrication and satisfaction according to women’s 
own jobs so the level of lubrication was significantly higher in women who had freelance 
jobs and satisfaction in female employees (P<0.05). The total score of sexual satisfaction in 
all women participating in the study was poor. No significant relationship was observed 
between women’s age and gestational age, psychological arousal, and duration of the 
marriage.

Discussion and Conclusion: Based on the results, no significant relationship was observed 
between women’s age and gestational age, psychological arousal and duration of the mar-
riage, sexual desire and duration of the marriage, and the total score of sexual satisfaction 
and duration of the marriage, but the relationship between other variables was significant 
due to the high prevalence of sexual dysfunction in pregnant women, it is recommended to 
hold counseling classes for pregnant women in health centers. So women can express their 
sexual issues and receive sexual health education.

Factors that affect sexual activities in women during 
pregnancy in Bushehr
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Introduction COVID-19 is a disease caused by a new strain of coronavirus. ‘CO’ stands for 
corona, ‘VI’ for virus, and ‘D’ for disease. Formerly, this disease was referred to as ‘2019 novel 
coronavirus’ or ‘2019-nCoV.’
Since the beginning of the pandemic, social media users have been bombarded with news 
about the number of cases and deaths, virus origin, vaccine development process, symp-
toms, transmission ways, prevention, and treatment methods of COVID-19.
This study focuses on how conscious (aware) people through social media platforms can 
help prevent & control the consequences of COVID-19 to manage the global health crisis.
Methodology descriptive cross-sectional study was used to evaluate the coronavirus disease 
(COVID-19) information consumption on social media and preventive behaviors, as well as 
how used for infectious disease prevention and control during epidemics.
A convenience sample of 85 online participants age range (18-56 years) responded to 
anonymous questionnaires regarding COVID-19 information consumption on social media, 
health orientation, personal responsibility, and preventive & control measures.
Results: These findings showed that the participants have good knowledge about Cov-
id-19 and it is symptoms, signs, mode of transmission, prevention, and control 98.8%, this 
percentage more than 2third. Also, the same number of respondents 98.8%  gained their 
awareness from electronic media TV especially. Besides TV other social also was play an 
important role in information dissemination among the community such as Facebook 
and WhatsApp 67.79, 56.66 respectively. The traditional food like Acacia and governmental 
policies may participate clearly in this point.   The community’s reliance on folk foods and 
medicines like ( Acacia  & Hibiscus) had a significant impact in reducing and limiting the in-
fection with COVID-19 Experts and the government also have a clear role in supporting the 
community and helping it change its behavior by enacting laws and preventing unhealthy 
practices. 
 Conclusion The study concludes that social media has a major role in raising  knowledge, 
prevention, and control of Covid 19 disease, as well as nutritional and therapeutic culture, as 
well as the government has the largest role in enacting laws and legislation and implement-
ing them

Effects of Local and international Electronic and Social Media and 
government policies in prevention & control of COVID-19 Pan-
demic in Sudan 2020: A Study Based on a Social Media Network
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Background: Coronavirus pandemic opened a new window to think about health-
care and some tough realities regarding maintenance of lockdown & safety meas-
ures. The objective of the study is to evaluate the opinion of university students 
from Bangladesh, India & Srilanka on how they think about healthcare facilities 
& how pandemic influenced the attitude of people in their country during the 
Covid-19 pandemic period. 

Methods: A cross-sectional study was conducted in September 2020. 262 re-
spondents were selected by a convenient type of non-probability sampling. Data 
was collected using a pre-formed structured questionnaire which was provided 
through virtual platforms.  

Findings: Among the respondents, 149 were from Bangladesh, 71 from India & 
42 from Srilanka. 57.4% weren’t satisfied with the number of Covid tests. 59.6% 
said mask and hand sanitizer supply should be increased. 65.6% said there wasn’t 
enough ICU & ventilator for critical patients. Only 33.7% said covid patient man-
agement in hospitals was satisfactory. 50.7% don’t think doctors were provided 
with adequate protective equipment & 57% were unsatisfied by healthcare 
policies taken. 52% were satisfied with maintenance of lockdown during initial 
months but 78.9% unsatisfied by people’s approach later on.  61.9% said gathering 
of people in public places was almost the same as normal and only 21.1% said 
people used adequate masks, sanitizer etc for proper safety. 

Conclusions: The study emphasizes to increase the amount of Covid tests as well 
as ICU facilities for critical patients & adequate protective equipment for healthcare 
workers. Steps should be taken regarding the issues, to increase awareness among 
people for taking safety measures properly. These will be beneficial for betterment 
of healthcare conditions during this pandemic in south asian countries.  

 

Name: Din, Rahbar E

A multiple-country observation on the opinion of university 
students from Bangladesh, India & Srilanka about the country’s 
healthcare facilities and approach of people during the Coronavi-
rus pandemic. 
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Background: CTS is the most common entrapment neuropathy affecting ap-
proximately 3 to 8 percent of adults in the general population and three time 
more common in female than males, The faster the diagnosis the better the prog-
nosis as it reduces the impairment very efficient.  

Methods: This was a cross sectional hospital-based study conducted at Soba 
teaching hospital in Obs and gynae outpatient clinic in Khartoum in the period 
from February 2022 to March 2022. A simple random sampling was applied and an 
interview of four-parts questionnaire was used consisting socio demographic data 
,life style and part three and four were BCTQ questionnaire. The data was analyzed 
using statistical package for social sciences (SPSS) version 23 to find the correlation 
between the various variables.

Results: 113 women participated in the study (response rate= 100%). The prev-
alence of CTS was 5%  (global statistics between 3% and 12%). No significant 
association were found between life style and medical history e.g., obesity and oral 
contraceptive and CTS p= 0.167, 0.841 respectively. Conversely there’s significant 
association between age and residency as p=0.005, 0.049 respectively.

 Conclusions: the prevalence of CTS is 5% in Sudan especially in Obs and Gyne ,for 
that we should bear in mind to ask the patient very detailed questions about any 
hand pain. My recommendation is further study should be conducted in other 
Sudan states in addition, a special training for all house officer and registrars about 
the proper handling and diagnosis of CTS.

Prevalence and risk factors of carpal tunnel syndrome 
among Sudanese females in obstetrics and gynecology 
outpatient clinic in soba teaching hospital 2022.



180

Name: Westdorp, M.S.P.

In the Netherlands, unwanted pregnancy is less common than in other (European) 
countries. Nevertheless, around 1 in 5 women in the Netherlands have had an 
unintended pregnancy and 68% of these were unwanted. This risk is not equally 
distributed over all Dutch women* and to further prevent unwanted pregnancies, 
it is crucial to target the groups at highest risk.

Previous research has identified multiple risk groups such as migrants, multi-prob-
lem households and persons in lower or special education. However, the literature 
typically categorises individuals as part of one risk group, while they could be part 
of multiple risk groups at once. Thus, a syndemics approach might be more suita-
ble to research vulnerability. 

The field of syndemics is concerned with physical/psychological conditions that 
cluster (frequently co-occur) and interact synergistically to increase the health bur-
den on individuals. The field also considers how the social environment contrib-
utes to this clustering and increased vulnerability.

The aim of this research is to investigate whether it is possible to apply a syndem-
ics approach using routine primary care data. If possible, we want to apply the 
approach to 
assess whether unwanted pregnancies cluster with other diseases/ conditions 
such as mental illnesses, substance abuse and sexually transmitted infections (STIs)
assess what social determinants are associated with a higher vulnerability to un-
wanted pregnancy (e.g. neighbourhood characteristics, domestic abuse) 
assess what risk factors and/or diseases might interact synergistically to increase 
the risk of unwanted pregnancy beyond their individual effects. 
* The available literature only includes women, not people identifying with other 
genders who could get pregnant.

Note to the committee: 
I have only just begun my research and expect to have my data soon. In March I 
expect to have the my quantitative results and possibly some explorative qualita-
tive results as well. 

Susceptibility to unwanted pregnancy in primary care 
data.
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The research explains the role of chrono nutrition by observing healthcare workers 
who carry out shift work. Observational data is used to explain how diet varies 
across different shifts for healthcare workers with type 2 diabetes and how it 
affects blood glucose levels.  
Type 2 Diabetes mellitus is a metabolic disorder caused by insulin resistance from 
pancreatic beta cells, resulting in a rise in blood glucose levels. Chrono nutrition is 
a concept which aligns food intake with the endogenous circadian rhythm. This 
means that in addition to the quantity and type of food a person’s metabolism 
is also affected by the time at which they consume it. The circadian clock is an 
important link between nutrition and homeostasis. It consists of a central master 
clock which functions in relation to daylight, and peripheral clocks which are con-
trolled by the central clock. 

 Prior to data collection, data from shift workers in both healthcare and non-
health care occupations was studied to pattern the research data collected in an 
analogous manner. Then, dietary information was collected from type 2 diabetic 
healthcare workers and those nutrients which could specifically affect blood 
glucose levels, such as carbohydrate, fibre, free sugars, and protein were noted 
down, alongside the energy which they provided and the time at which they were 
consumed. This information was then presented in the form of graphs. 

It was found that the shift workers tended to consume more carbohydrates than 
any other nutrient causing them to have increased blood glucose levels. Blood 
glucose levels were higher in the day relative to night because as per the circa-
dian rhythm metabolism is meant to slow down at night so less carbohydrates 
were metabolised. That is why people also crave more free sugars at that time, for 
energy.During the day as carbohydrate intake increased so did the blood glucose 
level and energy levels. However, it is important to note that these patients were 
diabetic so increased carbohydrate intake only provided increased energy levels 
until a blood glucose threshold of 10mM.When blood sugar level went above 
this point then energy level decreased, and the participants started experiencing 
weakness. From the research we find that patterns such as the one above can be 
used to analyse and regulate blood glucose levels of shift workers in line with the 
circadian rhythm. 

Shift diabetes study: How blood glucose levels are af-
fected in shift workers in line with the circadian rhythm  
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Obesity is a multifactorial disease of a complex pathogenesis, characterized by increased 
adipose tissue mass. Adipocytes generate by hypertrophy (increase in the size of existing 
adipocytes) or through hyperplasia (increase in the number of adipocytes) during fat 
expansion. Hyperplasia is generally associated with healthy adipose tissue remodelling as 
it protects against metabolic complications through maintaining adequate vascularization 
and adiponectin levels (anti-inflammatory adipokine). Hypertrophy is maladaptive and 
associated with unhealthy adipose tissue expansion and is related to increased hypoxia in 
adipocytes due to their enlarged size. The hypoxic response, mediated majorly by hypox-
ia-inducible factor (HIF) transcription factors, results in a triad of contributors to adipose 
tissue dysfunction; inflammation, inappropriate extracellular matrix (ECM) remodelling and 
impaired angiogenesis. 

The healthy expansion of white adipose tissue (WAT) by adipocyte hyperplasia may offset 
metabolically unhealthy impacts of obesity. As a result, the recognition of novel regulators 
of adipogenesis which stimulate adipocyte hyperplasia may provide a means to modulate 
adipogenesis and subsequently provide therapies for obesity-related metabolic disorders. 

In-vivo studies have demonstrated that in comparison to FKBPL homozygous mice 
(FK506-binding protein-like), loss of one allele (FKBPL+/-) predisposes mice to obesity and 
metabolic syndrome. This is in part mediated through the inhibition of adipogenesis. Thus, a 
deficiency of FKBPL suppresses adipogenesis. 

This study utilises an in-vitro 3T3-L1 adipogenesis model to investigate whether (by cor-
ollary) upregulation of FKBPL promotes adipogenesis and examines by what mechanism 
FKBPL deficiency suppresses adipogenesis. 

We show that an upregulation in FKBPL levels in pre-adipocytes does not trigger adipogen-
esis in-vitro. However, FKBPL knockdown experiments indicate that a biological deficiency in 
FKBPL mRNA reduces adipocyte hyperplasia and promotes hypertrophy in-vitro, implicating 
FKBPL as a potential therapeutic target for obesity-related metabolic disease.

Fkbpl knockdown suppresses healthy adipocyte remodelling (hyperplasia) and promotes 
unhealthy adipose tissue expansion. Therefore, FKBPL may prove a potential drug target for 
obesity-induced metabolic syndrome.   

 

Defining drug targets for obesity-induced metabolic 
syndrome: FKBPL knockdown promotes unhealthy fat 
re-modelling
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Disclaimer
LIMSC has made every effort to ensure that the details contained in this book 
were correct at the time of publication. We are not responsible for any mistakes 
or inaccuracies. LIMSC will not be liable to anyone for special, indirect or 
consequential damages relating to this material. Our editorial guidelines, which 
were passed on to the presenting participants, have helped us to make an 
uniform book of abstracts. The participants were required to adhere to these 
guidelines when submitting their abstract. We have reserved the right to 
shorten abstracts with too many words or in any other way adapt abstracts that 
were not conform these guidelines. 

This book includes information and research relating to general principles of 
medical care. It should not be used as specific instructions or guidelines for 
the care of individual patients. Application of this information in a particular 
situation remains to the professional responsibility of the practicioner. Having 
an abstract in this book is not regarded as an official publication of a scientific 
article. 
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