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The Angiogensis Efficacy of Therapeutic Ultrasound and

Sildenafil
Yotam Goldner
Mentor: Prof. Shaul Atar, Dr. Offir Ertracht. Cardiac research laboratory,
Medical Center, Nahariya.
College Supervisor: Dr. llana Kepten, Ort Braude Engineering College,
Karmiel

Introduction: Vascular occlusion is an increasing worldwide epidemiology,
characterized by downstream ischemic tissue. Angiogenesis is the process of blood
vessels growth from existing vasculature, which occurs during ischemic conditions like
embryonic development, endometrial regeneration and wound repair. Therapeutic
ultrasound (TUS) induced angiogenesis is a new strategy for treating ischemia. TUS is
thought to induce endothelial cells distortion, which transmit intracellular signaling
leading to angiogenesis. Lately, sildenafil’s, an inhibitor of phospho-diesterase 5 (PDES5)
angiogenesis potential was revealed. Sildenafil exerts it effect by activating vascular
endothelial growth factor (VEGF) dependent pathway. Hypothesis and aims: We
hypothesize that TUS and sildenafil treatments will promote angiogenesis via enhancing
VEGF expression. Thus, we evaluated the effect of these treatments (separately and
combined) on angiogenesis. Methods: Human umbilical vein endothelial cells
(HUVEC) were treated with either TUS, sildenafil or their combination. Cells function
was examined using tube formation assay, VEGF expression was quantified using
specific ELIZA kit. Results: An indistinguishable effect of TUS, sildenafil and their
combination on angiogenesis as measured in control or between the groups,
physiologically and biochemically. Conclusion: Currently, we conclude that technical
problems may prevent the repetition of TUS and sildenafil effects. Alternatively, our
treatments do not enhance angiogenesis in HUVEC.

Key words: Ischemia, TUS, sildenafil, VEGF, angiogenesis
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Identification of potential NK1R inhibitors by virtual screening of

FDA approved drugs
Almog Levy
Mentor: Dr. Avraham Samson, Bar-llan Faculty of Medicine, Safed
College Supervisor: Dr. Ditza Levin, ORT Braude College, Karmiel

BACKGROUND. The neurokinin 1 receptor (NK1R) is a G protein coupled-receptor,
and is responsible for much of the pain and nausea associated with rheumatoid arthritis,
inflammatory bowel disease, and cancer. Recently, the first selective NK1R antagonists
has been developed for treating these symptoms, namely the antiemetic aprepitant.
Aprepitant prevents Substance P (SP), the endogenous ligand, from binding NK1R,
however unlike opiates, it does not suffer from severe side effects, such as addiction.
METHODS. To identify potential inhibitors of NK1R, we virtually screen an FDA
approved drug library containing 3,172 small molecules. Virtual screening is performed
using AUTODOCK Vina, and is limited to the aprepitant binding site in the NK1R
molecular structure. RESULTS. The top 20 potential NK1R inhibitors include opioids,
anti-inflammatory drugs, anabolic steroids, and antihypertensives. Remarkably, some
are currently undergoing clinical trials against pain and nausea, and could act through
NKI1R inhibition, as suggested here. Interestingly, Brown HT, a simple food coloring
substance, displays potential NK1R antagonism, an unreported potential indication.
Importantly, the data presented here are predictive, and require further experiments to
verify the results. CONCLUSION. Virtual screening of FDA approved drugs identifies
potential NK1R inhibitors and paves the way for new therapeutics targeting NK1R and
alleviating pain and nausea.

Keywords: Drug discovery, NK1R, virtual screening, analgesics.
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Applying the Expansion Microscopy technique to Caenorhabditis

elegans
Or Hasson
Mentor: Dr. Nitsan Dahan, Head of Microscopy & Image Analysis Core Facility,
the Life Science and Engineering (LS&E) Infrastructure, Technion, Haifa
College Supervisor: Dr. Ditza Levin, ORT Braude College, Karmiel

Expansion microscopy (ExM) is a recently developed technique that enables nanoscale-
resolution imaging of preserved biological samples with conventional diffraction-
limited fluorescence microscopes via isotropic physical expansion of the specimens. In
ExM, a fixed specimen, marked with fluorescent molecules, is embedded within
swellable hydrogel and then is enlarged by absorbing water. In this study, we developed
fixation and permeabilization protocol that overcomes the impenetrable cuticle of the
nematode Caenorhabditis elegans larvae while preserving the tissue ultrastructure and
endogenous fluorescent proteins. This enabled the application of the ExM technique on
the larvae. The samples were imaged by light-sheet microscope (Zeiss Z1) and analyzed
with Imaris 9.1.2 software. Although the analysis revealed that the permeabilization
process reduced the endogenous GFP signal intensity, that is expressed by wall muscle
cells of C. elegans PD4251, the signal was bright. After applying the ExM technique on
the fixed and permeabilized specimen, an expansion factor of approximately fourfold
was achieved, thus yielding an increase of the isotropy resolution. In conclusion, the
findings of this study show that ExM can be a powerful tool for the achievement of
super-resolution and the identification of ultra-small structures in C. e/eganslarvae. This
simple protocol prevents the usage of expensive microscopy equipment.

Keywords: Expansion microscopy, Super-resolution, Caenorhabditis elegans, Cuticle
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