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SCIENTIFIC PROGRAM 
WEBINAR

International Pathology Conference of „Victor Babes” Institute, Bucharest

November 4th–6th 2021

Thursday, November 4th 

09:00-09:45

OPENING

Prof. Mihail Eugen Hinescu, MD, PhD – General Director of „Victor Babes” National Institute of 
Pathology, Bucharest, Romania

Prof. Viorel Jinga, MD, PhD – Rector of „Carol Davila” University of Medicine and Pharmacy Bucharest, 
România

Prof. Stefan Constantinescu, MD, PhD – President of Federation of European Academies of Medicine, 
Victor Babes Honorary Scientist Award 2020

Prof. Univ. Dr. Ing. Adrian Curaj – General Director of UEFISDCI

09:45-12:00

Session 1: Genomics and proteomics

Session Chairs – Cristiana Tanase & Aurora Arghir

Genomic Medicine Approaches to Neurodegeneration

Prof. Kenneth Kosik, MD - University of California, Santa Barbara, Neuroscience Research Institute, 
Department of Molecular, Cellular, and Developmental Biology, Santa Barbara, CA, USA 

Neural progenitor mechanisms and cerebral cortical malformations

Prof. Fiona Francis, PhD - Institut du Fer à Moulin, UMR-S 1270 Inserm, Sorbonne University, Paris, 
France

Post-infection and post-vaccination immune response to SARS-CoV2

Prof. Simona Ruta, MD, PhD - „Carol Davila” University of Medicine and Pharmacy, Bucharest, 
Romania

12:00-12:15 BREAK

12:15-14:45

Session 2: Histopathology

Session Chair – Gabriel Becheanu

Lupus nephritis: landmarks in the classification

Prof. Irina Draga Caruntu, MD, PhD - „Grigore T. Popa” University of Medicine and Pharmacy, Iasi, 
Romania

Difficulties and controversies in locally advanced, metastatic and castration-resistant prostate 
cancer

Prof. Alis Dema, MD, PhD - „Victor Babes” University of Medicine and Pharmacy, Timisoara, Romania 

Current approaches in classification and stadialization of cutaneous melanoma 

Prof. Sabina Zurac, MD, PhD - „Carol Davila” University of Medicine and Pharmacy, Bucharest, 
Romania

Histopathological and immunohistochemical study in basal cell carcinoma

Prof. Mariana Costache, MD, PhD - „Carol Davila” University of Medicine and Pharmacy, Bucharest, 
Romania

14:45-15:00 BREAK
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15:00-16:30

„Victor Babes” Annual Conference – „Victor Babes” Honorary Scientist Award for 2021 

Early detection and interception of cancer using cell-free DNA fragmentomes

Prof. Victor Velculescu, MD, PhD – Professor of Oncology, Pathology and Medicine, Co-Director of 
Cancer Genetics and Epigenetics, Associate Cancer Center Director for Precision Medicine, Sidney Kimmel 
Comprehensive Cancer Center, Johns Hopkins University School of Medicine, Baltimore, MD, USA

16:30-16:45 BREAK

16:45-19:15

Session 3: Next generation pathology

Session Chair – Dr. Octavian Bucur

Next generation pathology

Dr. Octavian Bucur, MD, PhD – „Victor Babes” National Institute of Pathology, Bucharest, Romania

Expansion pathology: nanoscale imaging of clinical specimens with optical microscopy

Prof. Yongxin Zhao, PhD - Department of Biological Sciences, Carnegie Mellon University, PA, USA 

Digital pathology: practical implementation and a population health perspective

Prof. Rajan Dewar, MD, PhD - McLaren Greater Lansing, Michigan State University, MI, USA

Digital pathology and AI in improving diagnostic workflow in hematopathology

Prof. Mohamed Salama, MD, PhD - Mayo Clinic Laboratories, MI, USA
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Friday, November 5th

09:00-11:30

Session 4: Cardiovascular pathology

Session Chair – Prof. Elisa Anamaria Liehn & Prof. Dragos Vinereanu

Targeting DJ-1 for cardioprotection

Dr. Sauri Hernandez-Resendiz - National Heart Centre Singapore

 Advancing the development of translatable therapies for cardiovascular diseases with human 
cardiac organoids

Prof. Shiang (Max) Lim - Cardiac Regeneration Research Unit, St. Vincent’s Institute Medical Research, 
Australia

Cellular and molecular cross-talk in the heart after acute myocardial infarction

Prof. Elisa Anamari Liehn - Department of Molecular Medicine, South University, Odense, Denmark

The „old Vitamin C” as effector function for collagen I conversion

Dr. Mihaela Rusu - Institute for Molecular Cardiovascular Research, University Hospital Aachen, 
Germany

Caffeine prevents restenosis and inhibits vascular smooth muscle cell proliferation through the 
induction of autophagy

Dr. Brijesh Kumar Singh - Duke-NUS Medical School, Singapore

11:30-11:45 BREAK

11:45-13:15

Plenary Lecture 

Translational approaches to cardioprotection

Prof. Derek Hausenloy, MD, PhD -  Duke-National University of Singapore Medical School, Singapore

13:15-14:00 BREAK

14:00-16:00

Session 5: Neurosciences

Session Chair – Prof. Bogdan O. Popescu

Transcription factor NRF2 as a brain protective target in preclinical Alzheimer’s disease

Prof. Antonio Cuadrado, PhD - Faculty of Medicine, Autonomous University of Madrid, Spain

 Role of 5-HT1A and 5-HT3 receptors in serotonergic activation of sensory neurons in relation 
to itch and pain behavior in the rat

Prof. Alexandru Babes, PhD - Faculty of Biology, University of Bucharest, Romania

Microbiota and neurodegenerative diseases

Prof. Bogdan O. Popescu, MD, PhD - „Carol Davila” University of Medicine and Pharmacy, 
Bucharest, Romania

16:00-16:15 BREAK
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16:15-18:15

Session 6: Nephropathology

Session Chairs – Assoc. Prof. Mihaela Gherghiceanu & Prof. Gener Ismail

Update on the role of histopathology in the management of lupus nephritis and ANCA-
associated vasculitis

Prof. Dr. Gener Ismail - „Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania

MEST-C pathological score for IgA nephropathy

Dr. Emil Claudiu Botan - Cluj County Emergency Clinical Hospital, Cluj-Napoca, Romania

Antibody-mediated rejection in kidney transplantation: update on histological, serological and 
molecular aspects

Dr. Bogdan Sorohan - „Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania

Crystalline tubulopathy and podocytopathy, case-based review

Dr. George Terinte-Balcan, MD – „Victor Babes” National Institute of Pathology, Bucharest, Romania

The impact of SARS-CoV2 infection on the evolution of membranous nephropathy

Dr. Bogdan Obrisca, Dr. Alexandra Vornicu - „Carol Davila” University of Medicine and Pharmacy, 
Bucharest, Romania

18:15-18:30 BREAK

18:30-20:30

Session 7: Muscle pathology and regeneration

Session Chair – Laura Cristina Ceafalan

Molecular pathogenesis in inflammatory myopathies

Prof. Werner Stenzel, MD, PhD - Charité, Universitätsmedizin Berlin, Germany

Macrophages contribution to skeletal muscle regeneration

Emilia Manole, Gisela Gaina, Laura Ceafalan

Bioptic aspects of muscle regeneration in various myopathies

Alexandra Bastian, Emilia Manole

Anti-HMGCR myopathy in children

Diana Epure, Oana Vladacenco, Eugenia Roza, Daniela Vasile, Mihaela Ioghen, Raluca Teleanu

Muscle pathology in children: challenges in diagnosis

Magda Budisteanu

The importance of molecular techniques in the diagnosis of muscular dystrophies

Gisela Gaina

Nutritional supplements to support skeletal muscle function

Mihaela Neagu, Cristina Mihaela Luntraru, Justinian Andrei Tomescu, Emilia Manole
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                                                    Saturday, November 6th 

09:00-11:00
Course: How to build a research project 
Elisa-Anamaria Liehn

11:00-11:30 BREAK

11:30-13:30

Session 8: Short communication - young researchers
Session Chairs – Ana-Maria Enciu & Emanuel Fertig
Best Presentation Award – Motic BA210LED microscope sponsored by Hypo 
Tech&Consulting
Vertical graphene-based substrates for circulating tumour cells capture and 
characterization
Tiberiu Alecu Burinaru, Bianca Tincu, Petruta Preda, Eugen Chiriac, Gheorghita 
Isvoranu, Mihaela Surcel, Nicoleta Constantin
EpCAM and genetic markers detection in dog mammary carcinomas
Tiberiu Alecu Burinaru, Elvira Gagniuc, Alexandru Ilie Diaconescu, Dorin Togoe, 
Tiberiu Constantin, Catalin Tucureanu, Valentin Vasile, Mihai Turcitu, Marioara 
Avram, Manuella Militaru
Assessment of estrogenic activity of trifolium pratense extracts on human 
adenocarcinoma and non-tumorigenic breast cell lines
Radu Marian Marinescu, Lucian Albulescu, Cristina Luntraru, Mihaela Neagu, Ana-
Maria Enciu, Sevinci Pop
miRNAs in circulating extracellular vesicles as markers in coronary artery disease
Leona Chitoiu, Daciana Marta, Cristina Niculite, Victor Eduard Peteu, Tudor Emanuel 
Fertig, Valeriu Cismasiu, Stefania Magda, Laura Mitrea, Alina Constatin, Adriana 
Georgescu, Dragos Vinereanu, Mihaela Gherghiceanu 
MYD88 blood levels increase during Alzheimer’s disease progression in a transgenic 
mouse model
Catalina Anca Cucos, Maria Dobre, Elena Mihaela Dragnea, Elena Milanesi
Structural biology for beginners: one year progress report
Anamaria-Teodora Ciobotea, Filip Muresan, Leona Chitoiu, Catalin Tucureanu, Ana 
Serbanescu, Tudor Emanuel Fertig

13:30-14:00 BREAK
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14:00-15:45

Session 9: Varia 
Session Chair – Assoc. Prof. Mihaela Gherghiceanu
Reduced blood RGS2 expression in mild cognitive impairment patients
Elena Milanesi, Catalina Anca Cucos, Jordi A. Matias-Guiu, Gerard Piñol-Ripoll, 
Gina Manda, Maria Dobre, Antonio Cuadrado
Intestinal inflammation and intestinal barrier integrity markers in sporadic 
Parkinson’s disease
Laura Dumitrescu, Daciana Marta, Adela Danau, Antonia Lefter, Delia Tulba, Liviu 
Cozma, Emilia Manole, Mihaela Gherghiceanu, Laura Cristina Ceafalan, Bogdan 
Ovidiu Popescu
Tracking synthetic mRNA in blood following vaccination with BNT162b2
Emanuel T. Fertig, Daciana S. Marta, Leona Chitoiu, Giulia Angheluta, Victor 
Ionescu, Eugen Radu, Maria Dobre, Mihail E. Hinescu, Mihaela Gherghiceanu
Variation over time of anti-SARS-CoV-2 IgG antibody levels following BNT162b2 
vaccination
Daciana S. Marta, Leona Chitoiu, Maria Dobre, Emanuel T. Fertig, George Terinte-
Balcan, Alexandru Popescu, Victor Eduard Peteu, Mihaela Gherghiceanu
Ultrastructural features of epidermolysis bullosa: three case reports
Adelina Cohn, Carmen Salavastru, Mihaela Gherghiceanu

15:45-16:00 BREAK

16:00-18:00

Session 10: communication (K)now
Session Chair – Prof. Mihail E. Hinescu & Dan Anton Vasiliu
From mediation to mediatization. The dangers of autocommunication. / De la medi-
ere la mediatizare. Pericolele auto-comunicarii
Paul Gabriel Sandu, Faculty of Philosophy, University of Bucharest, Romania 
On unknown knowns, known unknowns and the meaning of communicating them. / 
Despre nestiutele stiute, stiutele nestiute si semnificatia comunicarii acestora
Alexandru Dragomir, Faculty of Philosophy, University of Bucharest, Romania
Theatrical play and communication beyond words. / Jocul teatral si comunicarea din-
colo de cuvânt.
Romina Boldasu, National University of Theatre and Film, „I.L. Caragiale”, Bucharest, 
Romania
Nutshimit - recovering the necessity of the spoken word. / Nutshimit - recuperarea 
necesitatii cuvântului rostit.
Thomas Ciocsirescu, „I.L. Caragiale”National University of Theatre and Film, Bucha-
rest, Romania
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POSTERS

PP1
The study of the intestinal gate of enterobacteria producing wide-spectrum beta-lactamases in 
workers in wastewater treatment plants. 
Alina Manole, Luminita Gabriela Marutescu, Carmen Mariana Chifiriuc

PP2

The effect of the application of compost processed fertilizer on the evolution and transfer of 
antibiotic resistant bacteria and farm level antibiotic resistance genes. 
Ioana Mihaela Jaga, Luminita Marutescu, Marcela Popa, Carmen Mariana Chifiriuc, Florina Bo-
tez, Carmen Postolache

PP3
How is tritiated water affecting human monocytes? 
Mihaela Dragnea, Gina Manda, Ionela Victoria Neagoe, Maria Dobre, Crina Stavaru, Catalin Tu-
cureanu, Cristian Postolache

PP4
Natural killer cells immunophenotyping in metastatic melanoma. 
Gheorghita Isvoranu, Mihaela Surcel, Adriana Narcisa Munteanu, Ioana Ruxandra Pirvu, Carolina 
Constantin, Emilia Manole, Marioara Chiritoiu Butnaru, Monica Teodora Neagu

PP5

Extended lymphocyte immunophenotyping for immunodiagnosis of recurrent respiratory in-
fections in the absence of primary immunodeficiency. 
Adriana Narcisa Munteanu, Mihaela Surcel, Gheorghita Isvoranu, Ioana Ruxandra Pirvu, Carolina 
Constantin, Monica Neagu

PP6

Potential benefit of purified fractions from the hyperimmune egg HPC2 on squamous cell car-
cinoma.
Ionela Daniela Popescu, Elena Codrici, Ana-Maria Enciu, Ibram Alef, Chiurciu Viorica, Monica 
Neagu, Cristiana Tanase

PP7

Application of proteomic technologies to ensure quick and efficient technology transfer in the 
natural products industry.
Cristiana Tanase, Ana-Maria Enciu, Elena Codrici, Ionela Daniela Popescu, Lucian Albulescu, 
Radu Albulescu, Eleonora Codorean, Mihail Eugen Hinescu

PP8

Experimental in vitro evaluation immunotoxicology of regeneration activities of collagen-based 
biomaterial.
Elena Codrici, Ionela Daniela Popescu, Ana-Maria Enciu, Valentin Moldovan, Coralia Bleotu, 
Bianca Tihauan, Eleonora Codorean, Radu Albulescu, Cristiana Tanase
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Victor Babeș Honorary Scientist Award 2021 was received by
 Dr. Victor Velculescu for developing Serial Analysis of Gene 
Expression (SAGE) method for early detection and interception of 
cancer using cell-free DNA fragmentomes and performing the first 
sequence analysis of the coding genome in human cancers, as well as 
for your entire exquisite contribution in the field of pathology. 
Victor Velculescu, MD, PhD, Professor of Oncology, Pathology and 

Medicine, Co-Director of Cancer Genetics and Epigenetics, Associate Cancer 
Center Director for Precision Medicine, Sidney Kimmel Comprehensive Cancer 
Center, Johns Hopkins University School of Medicine, Baltimore, MD, USA

Dr. Velculescu led the first genome-wide sequence analysis in human cancers, identifying key 
genes and pathways dysregulated in tumorigenesis.  He developed methods for global gene 
expression analyses and coined the word „transcriptome” to describe the patterns that could 

now obtained in cancer and other cells.  This research has revealed the genomic landscape of human 
cancers, including in breast, colorectal, brain, pancreatic, ovarian, head and neck, and lung cancers.  
These analyses identified a variety of genes not previously known to be involved in neoplasia, 
including PIK3CA as one of the most highly mutated genes in human cancer.  His team’s discoveries 
have led to new FDA approved therapies against PI3K (alpelisib) and IDH1 (ivosidenib), and 
diagnostic tests for comprehensive tumor profiling.  More recently, his group has invented non-
invasive liquid biopsy approaches for early detection and monitoring of cancer patients.  His work 
has created the foundation of precision oncology and has benefited thousands of patients worldwide.

Dr. Velculescu currently serves as Professor of Oncology, Pathology, and Medicine, and Co-
Director of Cancer Genetics and Epigenetics at the Sidney Kimmel Comprehensive Cancer 
Center at the Johns Hopkins University School of Medicine.  He is the Associate Cancer Center 
Director for Precision Medicine. Dr. Velculescu attended Stanford University, where he graduated 
with Honors and Distinction in Biological Sciences.  He obtained his M.D. and Ph.D. in Human 
Genetics and Molecular Biology at the Johns Hopkins University School of Medicine.  

Dr. Velculescu has served as a member of the Board of Directors of the American Association of 
Cancer Research (AACR) and as a member of scientific advisory boards of Dana Farber / Harvard 
Cancer Center, Cancer Research UK, Tisch Cancer Center at Mount Sinai, Ludwig Cancer 
Research, the Mark Foundation for Cancer Research, and the White House Cancer Moonshot 
effort.  He is a founder of Personal Genome Diagnostics and Delfi Diagnostics.  His work has been 
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recognized by a variety of national and international awards and honors, including the Grand Prize 
Winner of the Amersham/Pharmacia & Science Young Scientist Prize (1999), Judson Daland Prize 
of the American Philosophical Society (2008), the European Association of Cancer Research and 
Carcinogenesis Young Investigator Award (2008), the AACR Award for Outstanding Achievement 
in Cancer Research (2009), the Paul Marks Prize for Cancer Research (2011), the EY Entrepreneur 
of the Year Award for Maryland (2016), and the AACR Team Science Awards for Research in 
Pancreatic Cancer (2013), Brain Cancer (2014), and Liquid Biopsies (2017).   Dr. Velculescu’s 
publications have been cited more than 100,000 times and he has been recognized by Thompson 
Reuters as among the most highly cited scientists in the world.  

https://www.hopkinsmedicine.org/profiles/details/victor-velculescu
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The Young Investigator Award 2021 was offered to Leona Chițoiu for 
the „miRNAs in circulating extracellular vesicles as markers in coronary 
artery disease” presentation. 

The Young Investigator Award of  „Victor Babeș” Institute acknowledges 
excellence in research and stimulates further work at a top scientific 
level. The 1st prize received a Motic BA210LED microscope for basic work 
in life sciences of biology and medicine which was sponsored by the Hypo 
Tech&Consulting.

The works presented in the „Short communication - young researchers” session were 
evaluated and the following prizes were awarded:

•	 1st prize Leona Chițoiu for „miRNAs in circulating extracellular vesicles as 
markers in coronary artery disease” presentation

•	 2nd prize Tiberiu Alecu Burinaru for „Vertical graphene-based substrates for 
circulating tumour cells capture and characterization” presentation

•	 3rd prize Cătălina Anca Cucoș for „MYD88 blood levels increase during 
Alzheimer’s disease progression in a transgenic mouse model” presentation



ABSTRACTS 

REZUMATE
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Genomic Medicine 
Approaches to 
Neurodegeneration

The Colombian population is a tri-continental admixture from Europe, Africa and 
Indigenous peoples. Due to historical circumstances, numerous rare dominant mutations 
are present in the population that have yielded disease insights particularly for 

neurodegenerative diseases. Genetic studies combined with deep phenotypic analyses have revealed 
the possibility of modifier genes that can delay the onset of Alzheimer’s disease among those who 
harborone of these rare mutations in presenilin. One mechanism of Alzheimer resistance appears 
to be inhibition of tau prion-like spread which occurs through the LRP1 receptor and suggests this 
receptor as a potential therapeutic target. Finally, Nuc-seq analysis of post-mortem brains from 
individuals with presenilin mutations reveals single cell transcriptomic profiles that can reveal the 
underlying mechanisms of disease pathogenesis.  

Kenneth KOSIK1

1Department of Molecular, Cellular, and Developmental Biology, University of California, Santa Barbara, CA, USA



19 Modern Medicine   | supplement 1 / 2021

Neural Progenitor Mechanisms 
and Cerebral Cortical 
Malformations 

Mammalian cortical development is a multi-step process that depends on several progenitor 
cell types and finely regulated neuronal migration. The ventricular zone (VZ) of the 
developing cortex is a neuroepithelium that contains radial glia (RG) undergoing 

precisely regulated divisions at the ventricular surface. These cells can self-amplify and produce 
other progenitor types, as well as immature neurons. Perturbations of these processes lead to brain 
malformations and severe neurological disorders associated with epilepsy and intellectual disability. 
Elucidating the pathogenic mechanisms helps shed light on progenitor and migrating neuron 
functions. 

We investigate genetic and cellular mechanisms leading to cortical malformations. Genetic 
screening for heterotopia patients has helped reveal new processes leading to these disorders. We 
have shown in mouse mutants that there are misplaced, basally positioned RG during cortical 
development. We question why a proportion of RG detach apically and leave their normal 
localization in the VZ, to continue dividing in more superficial regions. Examination of the apical 
surface during mouse mutant embryogenesis shows perturbations of primary cilia, apical junctions, 
cell size and shape, likely to contribute to abnormal RG behavior. Human in vitro cultures also 
confirm perturbed progenitor processes. These studies help piece together molecular and cellular 
determinants regulating progenitor function.

Fiona FRANCIS1

1Institut du Fer à Moulin, UMR-S 1270 Inserm, Sorbonne University, Paris, France
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Nefrita Lupică: Repere în Clasificare

Lupusul eritematos sistemic este o afecțiune autoimună sistemică caracterizată prin 
variabilitatea manifestărilor clinice multiorganice și evoluție progresivă, care implică cel 
mai frecvent afectarea renală – definită ca nefropatie lupică (NL). Mecanismul patogenic al 

NL este încă incomplet elucidat. Consecutiv, pacienți nu beneficiază de un tratament etiologic, iar 
opțiunile terapeutice prezente vizează doar controlul tabloului clinic și al progresiei. În evaluarea 
leziunilor renale, standardul de aur este puncția-biopsie renală. Corpusculul renal reacționează inițial 
prin implicare mezangială moderată, dezvoltând ulterior forme proliferative de glomerulonefrită 
caracterizate prin lezare endotelială, proliferarea endocapilară, lezare podocitară, modificări ale 
membranelor bazale, până la stadii finale de fibroză. 

Prezentarea vizează evoluția clasificărilor NL propuse de către World Health Organization – 
WHO (1982), International Society of Nephrology – ISN și Renal Pathology Society – RPS (2004, 
2016-2018). Sunt trecute în revistă, pentru fiecare clasificare, leziunile care au constituit criterii 
pentru încadrarea în clase de diagnostic. Complementar, sunt subliniate elementele de evaluare 
semi-cantitativă, introduse pentru aprecierea leziunilor active și/sau cronice. O secțiune distinctă 
este dedicată raportului de consens inițiat în 2016 de către un grup de experți care a inițiat revizuirea 
Clasificării ISP/RPS 2004, urmărind propunerea unei clasificări actualizate, cu un grad mai ridicat 
de aplicabilitate și reproductibilitate. Acest raport, publicat în 2018, formulează clarificări pentru 
definiții, modifică indexurile pentru activitate și cronicitate și stabilește direcții de studiu care 
urmăresc rafinarea definițiilor și a categoriilor de diagnostic în relație directă cu valoarea prognostică 
– care trebuie demonstrată prin algoritmi bazați pe dovezi științifice. In final, experienta personala in 
diagnosticul NL translat in cercetare este sustinuta printr-un algoritm de evaluare semi-cantitativă 
bazat pe un scor de leziune corpusculară și un scor de leziune tubulo-interstițială; conceperea 
și aplicarea acestui algoritm în practica diagnostică poate asigura rafinarea evaluării leziunilor 
identificate, în corelație cu intensitatea și evoluția NL.

Irina-Draga CĂRUNTU1
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Progresele remarcabile din domeniul imagisticii și terapiei au determinat schimbări radicale 
în diagnosticul cancerului de prostată și în managementul pacienților cu această neoplazie. 
În domeniul patologiei, noua clasificare OMS a tumorilor prostatei a revolutionat sistemul 

de gradare a carcinoamelor prostatei, a introdus noi categorii lezionale și a definit mai precis unele 
entități. Cu toate aceste clarificări, persistă încă în acest domeniu o serie de aspecte neelucidate sau 
controversate: panelul optim de markeri imunohistochimici utilizat pentru discriminarea tumorilor 
prostatice slab diferențiate, primare sau metastazate, identificarea, raportarea și semnificația 
carcinomului intraductal de prostată și a diferențierii neuroendocrine în carcinoamele prostatei, 
fenomenul transdiferențierii carcinoamelor prostatei ca urmare a terapiei anti-androgenice, aspecte 
morfologice legate de carcinomul de prostată rezistent la castrare.
Lucrarea de față și-a propus să prezinte o parte din aceste probleme cu care se confruntă patologii, 
în practica de zi cu zi, dar și cercetătorii din domeniu, precum și oncologii care trebuie să trateze 
optim și adaptat aceste cancere care, din păcate, nu sunt rare.  

Dificultăţi și Controverse în Cancerul 
de Prostată Avansat Local / 
Metastazat și Rezistent la Castrare

Alis DEMA1
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Carcinomul bazocelular este o tumoră malignă derivată din celulele ce au origine în stratul 
bazal al epidermului și al anexelor acestuia. Această tumoră reprezintă o neoplazie frecvent 
întâlnită în practica medicală, fiind localizată în mod uzual la nivelul zonelor fotoexpuse, în 

general pe orice zonă cu foliculi piloși, dar poate fi întâlnită și la nivelul zonelor cu expunere limitată 
sau absența la soare. 

Dacă rămâne netratată, această tumoră va continua să invadeze local, ceea ce va duce la distrucție 
tisulară marcată, cu compromiterea atât a funcției zonei respective cât și a cosmeticii. Metastazele în 
cadrul acestui tip de cancer sunt extrem de rar întâlnite în practica medicală.

Am realizat un studiu medical clinico-statistic, cantitativ, transversal, descriptiv, non-
experimental, retrospectiv, pe un lot de 512 pacienți internați într-un interval de doi ani (2018 - 
2019) în secțiile cu profil chirurgical (Chirurgie Plastică, Oftalmologie, ORL și Chirurgie Generală) 
din Spitalul Universitar de Urgență, București și diagnosticați în cadrul serviciului de Anatomie 
Patologică cu carcinom bazocelular, utilizând drept metode de cercetare: observația, ancheta și 
analiza de conținut. 

Aspecte importante ce se desprind din studiul efectuat, referitoare la carcinomul bazocelular, pot 
fi următoarele:

- Este cel mai frecvent tip de cancer în rândul oamenilor.
- În foarte multe cazuri este provocat de expunerea la radiațiile ultraviolete, asociate cu mutația 

genei PTCH.
- S-a constatat o incidență crescută în rândul populației tinere.
- Este o tumoră agresivă local.
- Se tratează prin excizie chirurgicală, electrodisecție și chiuretaj, chirurgie Mohs și ocazional 

prin iradiere.
Drept urmare, carcinoamele cutanate non-melanocitare reprezintă o patologie cutanată frecvent 

întâlnită în practica medicală, cu largi implicații socio-economice, a cărei etiopatogenie nu a fost 
încă pe deplin lămurită.

Studiu Histopatologic și 
Imunohistochimic în Carcinomul 
Bazocelular
Mariana COSTACHE1, Oana Maria PATRASCU1, 
Adrian Vasile DUMITRU1, Tiberiu Augustin GEORGESCU1, 
Maria SAJIN1

1Universitatea de Medicină și Farmacie „Carol Davila”, București, România
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Since 2018 several important changes in diagnosing melanoma occurred, concerning both 
melanoma classification and stadialization.

The updated WHO classification of skin tumors (4th edition, 2018) classifies melanoma 
based on pathogenesis (mainly its association with sun-exposed skin and the degree of cumulative 
sun damage: low cumulative sun damage melanomas, melanoma in chronically sun-exposed skin 
and melanomas without known UV radiation exposure history). Pathway-based classification 
model is supported by individual molecular signatures of melanomas in association with anatomical 
locations and degree of sun exposure.

AJCC melanoma staging system (8th edition, introduced in 2017; implemented in 2018) 
implemented important changes in stadialization on pT, pN, pM and final stage levels. Tumor 
thickness measurements must be recorded to the nearest 0.1 mm, not 0.01 mm; there are revised 
definitions for T1a and T1b  with an 0.8 mm tumor thickness level of cut-off; mitotic rate no longer 
a T category criterion but still reported for further studies and clinical care.

N category was amended by “clinically occult” and “clinically apparent” redefinition of 
“microscopic” and “macroscopic” descriptors for regional node metastasis; N1c, N2c, or N3c 
categories were added at each „N” level with the presence of microsatellites, satellites, or in-tranzit 
metastases now categorized as based on the number of tumor involved regional lymph nodes, if any; 

Also M category was changed; each M1 subcategory splits in two (0) and (1), the second one 
designating cases with lactate dehydrogenase (LDH) elevation; LDL elevation no longer upstages to 
M1c; a new M1d designation added for central nervous system metastases.

European Consensus 2019 for melanoma diagnosis establishes role of prognostic factors (vertical 
tumor thickness (Breslow’s depth)), histologically recognized ulceration, mitotic rate (number of 
mitosis/mm2). Also, it briefly discusses the role of immunohistochemistry (“when the histopatologic 
diagnosis is unclear, immunohistochemical stains may be helpful”).

Current Approaches in Classification 
and Stadialization of Cutaneous 
Melanoma
Sabina ZURAC12, Mirela CIOPLEA12, Alexandra CIOROIANU12, 
Luciana NICHITA12, Cristiana POPP2, Liana STICLARU12, 
Carmen DUMITRU2, Mihai BUSCA2, Razvan ANDREI2
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In modern pathology, light microscopy is a powerful tool to observe microscopic morphology 
of human pathological specimens. However, traditional light microscopy is unable to resolve 
nanoscale configurations of biomolecules below the fundamental diffraction limit, which 

severely limited its capability of analyzing intricate and subtle pathological changes. Expansion 
Microscopy (ExM) has emerged as a revolutionary new principle for scalable, nanoscale optical 
imaging of biological specimens1,2. Rather than optically magnify samples, ExM physically and 
isotropically expands biological tissues that are embedded into a water-swellable polyelectrolyte 
hydrogel and enzymatically processed. Typical ExM protocols expand tissues by ~100 folds in pure 
water in volume, thus allowing nanoscale optical imaging with resolution up to ~60 nm using high 
magnification objectives in diffraction-limited microscopes1,2. 

Built upon ExM, we developed a clinically optimized form of ExM that supports nanoscale 
imaging of archival human tissue specimens fixed with formalin, embedded in paraffin, and/or 
stained with hematoxylin and eosin. The method, called expansion pathology (ExPath), transforms 
clinical samples into an ExM-compatible state, then utilizes an ExM protocol with protein 
anchoring and mechanical homogenization steps optimized for clinical samples3,4. ExPath enables 
∼60-nm-resolution imaging of diverse biomolecules in intact human tissues under conventional 
light microscopes and requires only standard antibody and fluorescent DNA in situ hybridization 
reagents. We used ExPath for optical diagnosis of kidney minimal-change disease that previously 
required electron microscopy, and we demonstrated high-fidelity computational discrimination 
between early breast neoplastic lesions for which pathologists often disagree in classification. We 
also reported a new, fast variant, rapid expansion pathology, that can process <5-µm-thick tissue 
sections with <4 h processing time for immunostained tissue sections and <8 h for unstained 
formalin-fixed paraffin-embedded specimens5. In contrast, the original expansion pathology, can 
be completed in ~1 d with immunostained tissue sections and 2 d with unstained specimens. Both 
ExPath variants use only commercially available reagents and hardware commonly found in a 
routine pathology laboratory, thus these new techniques may enable the routine use of nanoscale 
imaging in pathology and clinical research.

Expansion Pathology: Nanoscale 
Imaging of Clinical Specimens with 
Optical Microscopy

Yongxin (Leon) ZHAO1
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Digital Pathology applications are varied and most of these are studied from an academic 
perspective.  We review the practical implementations of digital pathology from a mid-
sized community hospital.  In addition, we review the combined application of radiologic 

images and correlating pathology, in certain cancers.
Pathologist workforce shortage with almost twice as many jobs available this year compared 

to last year, compels efficiency needs.  We launched a program in our network of 14 hospitals 
covered by 23 pathologists.  With an anticipated shortage of 8 pathologists, we deployed work-
place modifications in 5 pathologists. With successful adoption, near complete digital work 
of the appropriately triaged cases results in a scanning-reviewing-reporting balance, was able 
to compensate for the shortage of pathologists.  Efficiency creation was achieved by choosing 
appropriate cases for scanning – (eg., non-neoplastic vs. neoplastic), reporting templates (click 
and report, rather than transcribing) and willing adopters (technology savvy pathologists and fast 
learners).

Population health and Digital pathology: Screening for cervical cancer in Low and middle 
income countries is challenging due to scarcity of required cytotechnologists.  We created a digital 
microscope for high through put screening using a machine learning algorithm.

Similarly, screening for lung cancer currently is by low-dose CT lung cancer screening for 
higher risk populations. While the sensitivity remains high, a significant number of false negatives 
challenges current strategies.  Identifying semantic features in histology associated with early lung 
cancer nodules, comparison with genomic data and annotating the associated CT-images will 
enable appropriate machine learning tools that can enhance the sensitivity of lung cancer screening 
in the population.

Digital Pathology: Practical 
Implementation and a Population 
Health Perspective

Rajan DEWAR1
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Hematopathologists are increasingly using digital imaging tools for a wide spectrum 
of practice settings. However, digital imaging associated with artificial intelligence 
applications for effective learning and diagnosis rendering are not yet routinely 

incorporated in practice. This is largely related to limitation of technology and understanding of 
potential use cases. We will share our experience in utilizing digital tools and will demonstrate 
methods and applications of digital imaging along with augmented human intelligence to effectively 
improve the workflow in the practice of hematopathology. We will cover the essential elements as 
well as the pitfalls, advantages, challenges and opportunities in utilization of digital tools in practice.
 

Digital Pathology and AI in 
Improving Diagnostic Workflow in 
Hematopathology 

Mohamed SALAMA1

1Mayo Clinic Laboratories, MN, USA 
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Mitochondrial dysfunction induced by acute myocardial ischemia/reperfusion injury (IRI) 
is a critical determinant of cardiomyocyte death in acute myocardial infarction (AMI) 
patients. 

In this study, we investigate the effect of our newly DJ-1 based peptide, ND-13, a 13 amino acid 
peptide that has been shown to have cytoprotective effects. 

We successfully loaded ND-13 into nanoparticles (ND-13 NP) to optimize the delivery and 
cardioprotective efficacy of ND-13 in the ischemic heart following AMI. Male mice (8-10 weeks) 
were used for the in vivo study. 60 mg/Kg of ND-13 administered as an IV single bolus initiated 5 
minutes before reperfusion resulted in a significant reduction in myocardial infarct size compared 
with an untreated group (51 ± 7.8% vs 33 ± 7.6 %; p<0.05). In vivo infarct therapy efficiency of 
NP loaded with 20mg/Kg of ND-13 (27 ± 6.19%) were significantly better than 20mg/Kg (44 ± 
8.5%) and 60mg/Kg of naked ND-13 (33 ± 7.6 %) (p<0.05). Our NP improved the cardioprotective 
efficacy of ND-13, facilitating uptake of the peptide by the myocardium and enhancing the 
beneficial effect of ND-13 in the infarcted heart. The beneficial effects of ND-13 have been 
attributed to their capacity to prevent mitochondrial dysfunction. Activation of the myocardial 
reperfusion injury salvage kinase (RISK) and the survivor activating factor enhancement (SAFE) 
pathway at reperfusion protects the mitochondria against IRI. ND-13 NP had no significant effect 
on the activation of RISK and SAFE pathways. However, a robust antioxidative effect was observed 
when the infarcted heart was treated with the DJ-1 based peptide. 

These results suggest that ND-13 NP induces cardioprotection against IRI by preserving 
mitochondrial function through the reduction of oxidative stress. However, exactly how ND-13 
targets the mitochondria still needs to be clarified.

Targeting DJ-1 for 
Cardioprotection

Sauri HERNANDEZ-RESENDIZ1,2, Gustavo E. CRESPO-AVILAN1,2, 
Shengjie LU1,2, En Ping YAP1,2, Jasper CHUA1,2, Aishwarya PRAKASH2, 
Derek J. HAUSENLOY1,2
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Cardiovascular disease is the leading cause of death worldwide necessitating accurate human 
disease models to improve our understanding and facilitate preclinical trials. Cardiac 
organoid models can recapitulate the 3D microenvironment and integrate the different cell 

types found in native hearts. This project aims to deliver an advanced pre-clinical human model for 
modelling heart disease.

 Induced pluripotent stem cells (iPSCs) were differentiated into cardiomyocytes, cardiac 
fibroblasts, endothelial cells, smooth muscle cells, autonomic neurons and monocytes/macrophages, 
and then combined to form multicellular cardiac organoids. To simulate ischaemia-reperfusion 
injury, culture media were replaced with ischaemic buffer and the organoid placed in a hypoxic 
chamber (<0.1% O2) for 60 minutes followed by reperfusion in organoid media at 20% O2. 

Cardiac organoids exhibited spontaneous and synchronous contractions for at least 4 weeks. 
Calcium transient and electrophysiological activity of the 3D organoids can be detected optically. 
Histology showed CD31+ endothelial networks and tyrosine hydroxylase+ neural networks 
interspersed throughout the organoid. Single-cell RNAseq demonstrated organoid reproducibility 
and identified all input cell types. Organoids significantly increased lactate dehydrogenase release, 
collagen production and leukocyte infiltration in response to simulated ischaemia-reperfusion injury 
indicating the capability of the organoids to simulate standard cardiac responses to injuries. 

Human iPSC-derived cardiomyocytes and non-myocytes self-assembled within our proprietary 
organoid model to generate beating cardiac tissue with a microvascular and neuronal network. This 
in vitro human cardiac tissue will be an ideal pre-clinical human model to study and develop novel 
therapeutics for heart diseases.

Advancing the Development of 
Translatable Therapies for Cardiovascular 
Disease with Human Cardiac Organoid
Jarmon LEES1,2, RenJie PHANG1,2, Anne KONG1, Joy LIU3, Edwin HAWKINS3, 
Stephen WILCOX3, Casey ANTTILA3, Ruqian LYU1, Nina EIKELIS4, 
Gavin LAMBERT4, Davis MCCARTHY1, Shiang LIM1,2
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Myocardial infarction (MI) remains the most frequent cause of death in developed 
countries. Despite the considerable progress in revascularization therapies, the patients 
present often permanent loss of myocardial tissue, with different degree of scar 

formation, followed by progressive worsening of the heart function. 
The objective of our study is to investigate the role of different extracellular matrix components in 

scar formation.
During MI, the remote area is significantly affected by cellular, molecular and mechanical 

changes, complementing the changes in infarcted area. The biomechanical equilibration points out 
the maturation of the scar. Inflammatory cells are actively involved in healing and remodeling after 
MI. Co-incubation of neutrophils with isolated cardiac fibroblasts enhanced the production of 
provisional extracellular matrix proteins, and reduced collagen synthesis, while co-incubation with 
mononuclear cells wiol increase collagen synthesis. Furthermore, we found that neutrophils are 
required to induce the transient up-regulation of transforming growth factor (TGF)-ß1 expression 
in fibroblasts, a key requirement for terminating the pro-inflammatory phase and allowing the 
reparatory phase to fulfil the mature scar after myocardial infarction. 

Establishing the influence of extern factors, inclusive inflammatory cells, on intracellular 
signaling pathways responsible for the extracellular matrix proteins synthesis during healing after 
MI facilitates the design of novel therapeutical targets to modulate the remodeling after MI, with a 
huge benefit in reducing complications in patients suffering a myocardial infarction.        

 

Cellular and Molecular Cross-Talk 
in the Heart after Acute Myocardial 
Infarction
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The abnormal accumulation of collagen is a central aspect in the onset and development of 
cardiovascular diseases. Vitamin C (ascorbic acid, AA) is an important antioxidant that 
preserves the structure stability of nascent procollagen chains and later conversion into 

collagen fibers. However, such studies are inconsistent and yet not systematically investigated. 
Aim. The objective of our study is to investigate the mediating role of AA on collagen If 

ormation in the context of myocardial infarction (MI). 
The role of AA on collagen I formation was investigated on primary mice fibroblasts platted 

on 2D-bare substrates (collagen, fibronectin, and co-assembles of collagen–fibronectin (1:1 (vol)) 
at 24h and 72h in normoxia and hypoxia as a replica of various heart regions post-MI. Morpho-
biomechanical, Immunohistological and mitochondrial activity experiments were performed as 
state-of-the art methodologies to investigate the regulating role of AA on collagen synthesis.

The depolymerization and spontaneous re-assembly of actin filaments seem to be stimulated in 
hypoxia. Fibroblasts become stiffer on collagen substrate compared to that on other bare coatings, 
as its stable triple helix domains provide a high elastic modulus. The oxygen availability assisted 
presumably the actin polymerization and assembly into robust microfibrils, which may reduce 
fibroblasts compliance. Co-assembles of collagen-fibronectin may promote actin polymerization 
and filament elongation leading to the increased cells stiffness. AA increases significantly and timely 
preserves the SM22 expression in normoxia–hypoxia associating with the enhanced conversion 
of collagen I from procollagen I. The increased SM22 expression in hypoxia on the fibronectin 
substrate associates to enhanced conversion of type I collagen from procollagen I which seems to be 
independent on AA.

The influence of coatings on actin filaments reorganization may play a central role in fibroblasts 
differentiation and their biomechanics. AA stimulates and timely regulate the synthesis of collagen I. 

The „Old Vitamin C” as Effector 
Function for Collagen I Conversion
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Caffeine is among the most highly consumed substances worldwide, and it has been 
associated with decreased cardiovascular risk. Although caffeine has been shown to inhibit 
the proliferation of vascular smooth muscle cells (VSMCs), the mechanism underlying this 

effect is unknown. 
Here, we demonstrated that caffeine decreased VSMC proliferation and induced 

macroautophagy/autophagy in an in vivo vascular injury model of restenosis. Furthermore, we 
studied the effects of caffeine in primary human and mouse aortic VSMCs and immortalized mouse 
aortic VSMCs. Caffeine decreased cell proliferation, and induced autophagy flux via inhibition of 
MTOR signaling in these cells. Genetic deletion of the key autophagy gene Atg5, and the Sqstm1/
p62 gene encoding a receptor protein, showed that the anti-proliferative effect by caffeine was 
dependent upon autophagy. Interestingly, caffeine also decreased WNT-signaling and the expression 
of two WNT target genes, Axin2 and Ccnd1/Cyclin D1. This effect was mediated by autophagic 
degradation of a key member of the WNT signaling cascade, DVL2, by caffeine to decrease WNT 
signaling and cell proliferation. SQSTM1/p62, MAP1LC3B-II and DVL2 were also shown 
to interact with each other, and the overexpression of DVL2 counteracted the inhibition of cell 
proliferation by caffeine. 

Taken together, our in vivo and in vitro findings demonstrated that caffeine reduced VSMC 
proliferation by inhibiting WNT signaling via stimulation of autophagy, thus reducing the vascular 
restenosis. Our findings suggest that caffeine and other autophagy-inducing drugs may represent 
novel cardiovascular therapeutic tools to protect against restenosis after angioplasty and/or stent 
placement.  

Caffeine Prevents Restenosis and Inhibits 
Vascular Smooth Muscle Cell Proliferation 
Through the Induction of Autophagy
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Heart failure is one of the leading causes of death and disability worldwide. As such, new 
treatments are needed to reduce the onset and progression of cardiac dysfunction, in order 
to prevent the onset of heart failure, and improve health outcomes. In acute myocardial 

infarction (AMI) patients, this may be achieved through the discovery of novel treatments for 
reducing myocardial infarct size, preventing post‐infarct adverse cardiac remodelling, and preserving 
systolic function. Heart failure may also be prevented by improving the delivery of post‐AMI 
patient care in terms of optimizing secondary prevention therapies using telemedicine strategies. In 
patients with hypertrophic cardiomyopathy, a condition characterized by impaired diastolic function, 
HF may be prevented by using human iPSC‐derived cardiomyocytes to identify novel treatment 
targets for improving cardiomyocyte relaxation. In this talk, I review the therapeutic potential of 
these different treatment strategies to prevent heart failure and improve health outcomes in both 
AMI patients and patients with cardiomyopathy.

Translational Approaches to 
Cardioprotection
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In spite of the efforts made in the last years, a brain protective therapy for Alzheimer’s disease 
(AD) remains elusive. In our opinion, this is due in part to the poor quality of available animal 
models. The study of highly penetrating genetic variants, i.e. mutations in the genes encoding 

PS1, APP, etc., is being very useful to understand the proteinopathy related to the formation of 
amyloid plaques and neurofibrillary tangles, but does not elucidate the complexity of AD. In support 
of this statement, all therapeutic approaches based merely on targeting the proteinopathy of AD 
have failed so far in the translation of promising preclinical results to the clinical setting. Our 
view is that a deeper understanding of AD will must consider the loss of homeostatic responses 
in the elderly that contribute to the clinical pathomechanisms of the disease. We are studying 
the relevance of homeostatic deviations that result from loss of activity of transcription factor 
NRF2 (Nuclear factor E2-Related Factor 2), a crucial regulator of multiple stress responses whose 
activity declines with ageing, i.e. the main risk factor for AD development. NRF2 regulates the 
expression of over 250 homeostatic genes that contain in their promoters the Antioxidant Response 
Element (ARE). These genes play crucial roles in protection against oxidative, inflammatory, 
metabolic, and proteotoxic forms of cellular stress. Many lines of evidence strongly support a role 
of NRF2 in the protection against AD onset or progression. For example, a transcriptomic analysis 
conducted by our group revealed that the brain of NRF2-knockout mice reproduces 7 and 10 of 
the most deregulated pathways of old people and AD patients, respectively. We have developed 
a proprietary mouse model that combines expression of the human APPV717I and TAUP301L 
transgenes with presence (AT-NRF2-WT) and absence (AT-NRF2-KO) of NRF2 expression. In 
addition to the amyloidopathy (hippocampus, cortex and subiculum) and tauopathy (brainstem, 
midbrain and, at later age, cortex and hippocampus), these mice develop with ageing additional 
oxidative, inflammatory, and metabolic alterations as well as cognitive pathology. Importantly, these 
pathological cues are exacerbated in AT-NRF2-KO mice, demonstrating a protective role of this 
transcription factor. Thus, we have found that NRF2 regulates macroautophagy and chaperone 
mediated autophagy, which are essential pathways for intracellular clearance of proteotoxic 

Transcription Factor NRF2 as a 
Brain Protective Target in Preclinical 
Alzheimer’s Disease
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aggregates. Moreover, we found a role of NRF2 in restraining exacerbated inflammatory responses 
of microglia and astrocytes. In a first attempt to determine if NRF2 could be a druggable target 
in AD, we used the NRF2 activator dimethyl fumarate (DMF), which is the only approved drug 
targeting NRF2, and is being used for the treatment of remitting relapsing multiple sclerosis. 
DMF reduced glial and inflammatory markers and improved cognition and motor complications 
in the AT-NRF2-WT mice. Our results indicate that loss of NRF2 activity critically worsens the 
inflammatory response to proteinopathy by anticipating the onset and worsening progression of 
neuropathological cues. At the same time, our results show that restoration with DMF of NRF2 
activity in the brain elicits a protective response that may have a therapeutic value.
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Serotonin (5-HT) is an important neuromodulator of both pain and itch. The serotonergic 
receptors expressed by primary afferent neurons involved in these sensory functions are 
not fully identified and appear to be to a large extent species dependent. Moreover, the 

mechanisms through which 5-HT receptor activation is coupled to changes in neuronal excitability 
have not been completely revealed. Using a combination of in vitro (calcium and voltage imaging 
and patch-clamp) and in vivo behavioral methods, we used both male and female Wistar rats to 
provide evidence for the involvement of two 5-HT receptor subtypes, 5-HT1A and 5-HT3, in 
mediating the effects of 5-HT on rat primary afferent neurons involved in pain and itch processing. 
5-HT elicited 3 types of calcium responses in rat dorsal root ganglion (DRG) cells: transient, 
sustained, and mixed. The transient responses were elicited by agonists and blocked by antagonists of 
5-HT3, while sustained and mixed responses were elicited by agonists and blocked by an antagonist 
of the 5-HT1a receptor. 

We also investigated roles for the 5-HT3 and 5-HT1a receptors in itch and pain in male and 
female Wistar rats. Vehicle, or the 5-HT1a antagonist WAY100,635 (10 mM/ 10 µL) or the 
5-HT3 antagonist granisetron (10 µg/ 10 µL) was injected id in the cheek, followed 30 min later by 
injection of 5-HT (1%; 10 µL) at the same site. The animal was videotaped, and hindlimb scratch 
bouts (indicative of itch) and forelimb wipes (indicative of pain) directed to the injection site were 
scored offline. The 5-HT1a agonists 5-CT (50 mM/ 10 µL) and DPAT (10 mM/ 10 µL), and the 
5-HT3 agonist SR57227 (1 mM/ 10 µL), were injected id in the cheek as above. 

5-HT elicited robust hindlimb scratching and little forelimb wiping. Males scratched more than 
females but the difference was not significant. Preinjection of WAY100,635 significantly attenuated 
5-HT-evoked scratching behavior in males (54%), and non- significantly reduced scratching in 
females (28%). Granisetron did not reduce 5-HT- evoked scratching in males or females. In females 
the combination of WAY100,635 and granisetron significantly attenuated 5-HT-evoked scratching 
(63%). 
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Both the 5-HT1a and 5-HT3 antagonists significantly attenuated 5-HT-evoked wiping 
behavior in males and females. 5-CT elicited a significant increase in hindlimb scratching above 
control levels, although less that that elicited by 5-HT. DPAT and SR57227 did not elicit any 
significant increase in scratching or wiping.

The results support a role for the 5-HT1a receptor in 5-HT-evoked scratching behavior, at least 
in males. Wiping was also reduced, suggesting that 5-HT1a may have a role in pain as well as itch. 
Sustained and spiky 5-HT-evoked responses of DRG cells were reduced by 5-HT1a antagonists, 
and evoked by 5-HT1a agonists, suggesting that they reflect pruritic and possibly also algogenic 
input. Our results do not strongly support a role for the 5-HT3 receptor subtype in 5-HT-evoked 
itch. However, wiping and transient responses of DRG cells were suppressed by the 5-HT3 
antagonist, suggesting that the transient response of sensory neurons may contribute to 5-HT-
evoked pain. 5-HT-evoked scratching in females was attenuated by a combination of 5-HT1a and 
5-HT3 antagonists, suggesting a role for both receptor subtypes in itch in females.
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During the last decades, we acknowledged multiple scientific hypotheses which tried to 
link infections to Alzheimer’s disease or to neurodegeneration in general, from a causality 
perspective. Until now, this hypothesis did not reach enough scientific evidence to convince 

the general audience. Recently, numerous papers of gut microbiota – the multitude of bacterial 
species carried by each of us – suggest that it might be a correlation between bacteria type and risk 
of neurodegeneration and progression of degeneration. In the current paper I will try to revise data 
connecting microbiota and neurodegeneration.
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IgA nephropathy (IgAN) is the most common form of glomerulonephritis worldwide and 
the Oxford classification of IgA nephropathy (IgAN) is the most widely accepted system for 
assessing histologic findings in this glomerulonephritis.

The development of this classification took 4 years and Working Group have used precise steps in 
the attempt to obtain a clear, easy to use score.

The result of their work was Oxford classification of IgA nephropathy wich takes into account 
four pathological variables (mesangial hypercellularity -M, endocapillary hypercellularity-E, 
glomerular segmental sclerosis-S, tubular atrophy/interstitial fibrosis-T).

After this phase was completed, The Oxford Classification was tested in different retrospective 
studies and updated by the IgA Nephropathy Classification Working Group in 2017.

Oxford classification of IgA nephropathy is the first IgAN classification with wide international 
consensus and is recomended to be used in all IgAN related trials.

Oxford Classification of IgA 
Nephropathy, MEST-C Score
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Antibody mediated rejection (ABMR) is the main cause of graft failure in kidney 
transplantation (KT). The diagnosis of ABMR is made according to Banff criteria and 
is based on histological, serological and molecular parameters. Following the 2019 Banff 

Working Group (BWG) meeting, a series of updates appeared that also addressed ABMR. BWG 
has established that the new ABMR classification includes active ABMR, chronic active ABMR, 
chronic inactive ABMR. Also, 2019 BWG expanded the previous recommendations regarding 
electron microscopy and agree to guidelines for tissue sampling and performing electron microscopy 
analysis for assessment of transplant glomerulopathy (cg1a) and peritubular capillary basement 
membrane multilayering (PTCML), the latter being a newly histological lesion introduced in the 
Banff nomenclature. Additional recommendations had included the scoring of active ABMR in a 
similar approach as in lupus nephritis with activity (mild, moderate, severe) and chronicity (mild, 
moderate, severe) scores. The need for a precise and more accurate rejection diagnosis led to the 
development central diagnostic system that uses microarrays to measure transcript changes in 
biopsies comparted to a reference set, using an ensemble of up to 100 predefined machine-learning 
derived algorithms, called MMDx (The Molecular Microscope Diagnostic System). Its utility in 
KT addresses to negative Cd rejection without HLA-DSA antibodies rejection cases. BWG 2019 
validated the use of MMDx in the diagnosis of rejection based on a panel of 770 genes. It is obvious 
that the rejection area is in full research process and that a transition of the diagnostic methods from 
the histological to the molecular ones is observed.
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Light chain crystalline proximal tubulopathy can rarely demonstrate crystals in the podocytes. 
The additional finding of collapsing focal and segmental glomerulosclerosis (FSGS) 
represents a very rare association. 

A 58-year-old female with known IgG-K gammopathy presented with nephrotic syndrome. A 
kidney biopsy was performed. Unfortunately, the tissue obtained was small and a potential rebiopsy 
was considered dangerous. A decision was made to divide the tissue only for immunofluorescence 
microscopy (IF) and for electron microscopy (EM), with no tissue for paraffin embedding. 

On IF there was no evidence of a monoclonal component. The plastic embedded tissue had 10 
glomeruli out of which 4 were scarred. Three glomeruli showed segmental capillary wall collapse 
with podocyte hyperplasia, hypertrophy. There were crystalline inclusions within some podocytes. 
Inclusions were also found in proximal tubular epithelial cells. EM showed that the crystals had no 
particular internal structure.

Monoclonal gammopathy can involve the kidney in many ways. We report a case of light chain 
crystalline proximal tubulopathy and podocytopathy associated with collapsing FSGS.
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A 60-years-old female patient with a history of osteoporosis of the lumbar spine for which she 
was receiving Ibandronic acid and symptomatic treatment (NSAID and Dexamethasone) 
was referred to our department in 09.2020 for the evaluation of a new-onset nephrotic 

syndrome. She was started on corticosteroids prior to the admission in our department.
At physical examination, she had moderate bilateral lower limb edema. Blood pressure was 100/700 
mmHg, HR 85/min, and she had a diuresis of 1500 ml with foamy urine.

Laboratory tests revealed mild renal dysfunction (eGFR 48 ml/min/1.73 mp) and nephrotic 
syndrome (serum albumin 2.4 g/dl and proteinuria 6 g/24h). The immunology was negative with 
the exception of a mild positivity of ANA and antiDNA, which was not confirmed on repeated 
blood tests. Anti-PLA2r antibodies were negative. A kidney biopsy was performed and showed 
characteristic findings of stage I membranous nephropathy. According to Clinical Practice 
Guideline for the management of Glomerular Diseases KDIGO 2021, the patient was classified as 
high risk of progressive loss of kidney function and and was started on Cyclosporine and Rituximab 
and continued the tapering of the oral corticosteroids. 

On March 2021 she presented with severe SARS-CoV2 infection (lesions affecting 50-75% of 
the lung volume) for which she received symptomatic treatment, antibiotic, antiviral, anti-receptor 
of IL1, proton pump inhibitor, Dexamethasone, LWMH and supplements. During the hospital 
stay, she developed AKI stage I with recovery to baseline at discharge. Following this episode, 
she was re-evaluated in our department and because of the resistent nephrotic syndrome and 
the slightly increase in serum creatinine (sCr 1.62 mg/dl), we have decided to start intravenous 
cyclophosphamide and administer another dose of Rituximab.  Unfortunatelly, her renal function 
started to deteriorate to a serum creatinine of 4.28 mg/dl and she started to develop infectious 
complications (intercurrent respiratory infections, onychomycosis) for which she received a series of 
antibiotics, antifungal and symptomatic drugs. A second kidney biopsy was performed in order to 
establish the etiology of the abrupt renal function decline in less than one year of follow-up. Light 
microscopy showed 3 glomeruli with discreetly thickening of the capillary walls and interstitial foam 
cells. The tubulointerstial compartment showed mild interstitial fibrosis and tubular atrophy. The 
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electron microscopy revealed a glomerulus with permeable capillaries, subephitelial dense deposits 
associated with glomerular basement membrane reaction and diffuse foot process effacement. 
Lamellar inclusions was observed focally in some distal tubules, which was highly suggestive of 
a drug-induced phospholipidosis. A diagnosis of stage II-III membrananous nephropathy and 
tubular nephrotoxicity was made. Any potential nephrotoxic agent was stopped and treatment with 
Methylprednisolone was initiated. After one month, the renal function started to slowly ameliorate 
with a serum creatinine of 2.86 mg/dl.

In conclusion, multiple sequential tubular insults (infectious episodes, drugs) can lead to an 
important decrease in renal function and the increasing use of polypharmacy can potentiate the 
appearance of renal side effects. Moreover, in line with the latest data, it seems that patients who 
survive COVID-19 are exposed to an increased risk of kidney outcomes in the postacute phase of 
the disease. 
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The so called idiopathic inflammatory myopathies (IIM) comprise a number of different 
diseases that are very heterogeneous clinically and also from a diagnostic myopathological 
point of view.

While we had in the past decades a trios of Polymyositis, Dermatomyositis and Inclusion 
body myositis, and the differentiation/classification between these entities was mostly clinical and 
pathology-driven, nowadays the spectrum of IIMs is much larger. The entities are classified based on 
three pillars: clinical data, autoantibody subtypes and morphological features.

In depth analysis of histomorphological features coupled with molecular analyses of muscle 
biopsy material has led to the identification of key pathological pathways in any of the subentities 
recently.  The presentation will cover all the modern approaches to subclassify myositis (IIM) and 
also address modern molecular pathogenetic discoveries that can be relevant for future diagnostic, 
prognostic and therapeutic interventions.

Molecular Pathogenesis In 
Inflammatory Myopathies 
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Skeletal muscle has a remarkable endogenous regeneration capacity at the expense of the 
activation of satellite cells (SC). This regenerative capacity is often compromised in severe 
trauma, aging or chronic and genetic diseases. Efforts are made to develop therapeutic 

strategies to improve the survival rate of muscle fibers identifying the key cells and the intimate 
mechanisms underlying SC activation and differentiation. A complete process of muscle 
regeneration occurs when regenerating muscle fibers interact with the fibroblasts and MCs in their 
periphery.

Macrophages (MCs) are already regarded as a ubiquitous cell population taking part in 
organogenesis, tissue homeostasis and disease. They are important players in the cross-talk with 
stem/progenitor cells, contributing to tissue repair after injury. In response to environmental 
stimuli they are capable of changing their phenotype. Thus, in the injured skeletal muscle, the pro-
inflammatory M1 MCs, participate in the inflammatory response but also contribute to stem cell 
activation and proliferation. After their phenotypic switch to the anti-inflammatory M2 MCs, 
a stimulation of stem cell differentiation and growth is occurring. Moreover, there are recent 
studies showing that in the early stage of regenerating muscle fibers maturation, M2 MCs and 
fibroblasts enter the cytoplasm of the regenerating muscle fibers, regulating the expression of various 
maturation factors. 

Our ultrastructural study on traumatized and dystrophic skeletal muscle highlighted the 
existence of direct heterocellular contacts with MPC (activated SC, myoblasts, myotubes) in all 
stages of tissue regeneration after injury. Besides a potentially direct effect through cell-to-cell 
adhesion, such close interactions could facilitate intercellular communication through soluble 
molecules. Changes in their interaction pattern in the time-line of tissue regeneration may disrupt 
the balance between myogenesis and fibrogenesis. Unraveling the intervention of both resident and 
migrated MCs on the behavior of SCs and the regulation of the SC niche is crucial for finding 
novel therapeutic strategies.
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Muscle regeneration is present in various myopathies, together with necrosis and other 
pathological aspects of muscle fibers. In this presentation we describe different patterns 
of changes observed in the evaluation of muscle biopsies from patients diagnosed in the 

Pathology Department of Colentina Clinical Hospital. Muscle regeneration is a constant feature 
in the active stages of various types of muscular dystrophies and inflammatory myopathies, but can 
be identified in other muscular diseases and may give important information on the course of the 
illness. 

Using our database, we reviewed different cases in which muscle regeneration was present and 
selected illustrative examples. In all cases, muscle cryosections were analysed using histological, 
histochemical, enzyme histochemical and immunohistochemical techniques. 

Regenerative aspects, represented by isolated or clustered basophilic fibers with vesicular nuclei, 
combined with myodegeneration and other histopathologic biomarkers, were mainly associated 
in our cases with dystrophinopathies, various forms of limb-girdle muscular dystrophies, such as 
LGMD-2A, -2B, -2I, with myositis (dermatomyositis, polymyositis, IBM, immune-mediated 
necrotizing myopathy), and drug-induced myopathies. Attempts of regeneration were rarely seen in 
severe cases of myotonic dystrophies, early stages of congenital muscular dystrophies, FSHD and in 
certain metabolic myopathies. A brief overview of the main events in the process, involving satellite 
cells differentiation and proliferation, aims to explain the presence of regeneration in different 
pathological stages of disease. The histopathologic features of regeneration, detailed and exemplified 
in our presentation, are however not pathognomonic of a particular muscle disease in themselves 
and therefore must be always integrated and interpreted in the overall bioptic picture and most of all 
in the whole clinical context of each patient. Our presentation will highlight that in the molecular 
era of myology, in carefully selected cases, muscle biopsy remains a both valuable and challenging 
investigative tool in the accurate diagnosis of muscle diseases.
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Anti-HMGCR myopathy represents an immune-mediated myopathy. The diagnosis is based 
on clinical findings and confirmed by the presence of necrotizing myopathy on muscle 
biopsy in a majority of the cases and the presence of anti-HMGCR autoantibodies. The 

disease was first described in older patients with statin exposure, the course of the disease being 
acute or subacute. Over time, it was discovered that the clinical presentation of the disease may 
vary, and it may also be present in children and young adults, it may not be associated with statin 
exposure at all and the clinical picture may resemble that of limb-girdle muscle dystrophy (LGMD), 
with a slowly progressive course, making LGMD the most important differential diagnosis. 

We provide a discussion on clinical findings, biopsy features, management, and treatment of 
pediatric anti-HMGCR myopathy illustrated by one of the cases from our clinic.

In patients with an LGMD phenotype, biopsy showing dystrophinopathy changes, and 
inconclusive genetic testing, antibodies anti-HMGCR should be tested, as these patients may suffer 
from Anti-HMGCR myopathy.  

We want to highlight the importance of recognizing this condition in the clinical setting, as it 
represents a treatable disorder. 

Anti-HMGCR Myopathy 
in Children
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Muscular dystrophy (MD) is a broad term that describes a genetic (inherited) disorder of 
the muscles. Muscular dystrophy causes the muscles in the body to become very weak. 
Myogenesis and muscle regeneration depend on the basic helix-loop-helix myogenic 

regulatory factors (MRFs) encoded by the family of four conserved genes: MYOD1, MYOG, 
MYF5, and MYF6. MRFs form the core of the transcriptional cascade that leads to the skeletal 
muscle phenotype. Though the precise role of MYF6 is not completely elucidated, it may play one 
key role in differentiation and maturation of myotubes. Mutations of this gene have been reported 
in association with centronuclear myopathy.

The CAPN3 gene provides instructions for making an enzyme called calpain-3, although its 
function has not been well established. However, researchers suggest it may help cleave damaged 
proteins into shorter segments to facilitate their removal from the sarcomere and it may be involved 
in controlling the ability of muscle fibers to stretch (elasticity) and in cell signaling. CAPN3 gene 
mutations are the most common cause of limb-girdle muscular dystrophy. 

Variants of unknown significance in the CAPN3 and MYF6 genes constitute a significant 
challenge for genetic counselling. In this paper we report on the case of a patient who presented an 
atypical association of two mutations of these two genes.

The proband is a 3 year-old boy with autism spectrum disorder (ASD), speech delay, and mild 
intellectual disability who was referred for neurogenetic evaluation due to a constant elevated CK 
level. Neurological examination showed no motor deficits. The muscle biopsy revealed a pattern 
suggestive for centronuclear myopathy. The whole exome sequencing analysis revealed an association 
of two heterozygous missense mutations of MYF6 and CAPN3 genes. Both are variants of 
unknown significance, but the first one correlated with the pattern of muscle biopsy. 

This is the first report on a patient with ASD and intellectual disability associating mutations in 
MYF6 and. CAPN3 genes. The role of these mutations in the cognitive development is not clear. A 
plan for the follow-up of the motor development of the boy was established.

Acknowledgement: The research leading to these results has received funding from the EEA 
Grant 2014-2021, under the project contract No 6/2019.
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Muscular dystrophies are a heterogeneous group of genetically inherited muscular 
conditions characterized by progressive muscle weakness and permanent muscle 
damage. Advances in molecular genetics techniques made over the last few decades led 

to identifying a large number of the genes and proteins involved in muscle disorders. Currently, 
more than 40 types of muscular dystrophy are known that share common clinical and pathological 
features but differ in severity, inheritance, and protein involved. Different forms of muscular 
dystrophies are caused by a variety of mutations (deletion, duplications, sequences variation) that 
occur in many human genes that encode muscle proteins. The overlap of clinical symptoms and the 
multitude of genes that need to be analyzed for accurate characterization make diagnosis difficult. 
Very few muscular dystrophies have sufficient specific clinical features to allow a definite diagnosis. 

In recent years, advances in molecular genetics have significantly revolutionized diagnosis 
applications. Current best practice guidelines in molecular diagnostics of most types of muscular 
dystrophies include identification of large deletion/duplication by multiplex ligation-dependent 
probe amplification (MLPA) followed by sequencing of samples without any large mutation in 
order to detect any disease-associated variant.

A correct characterization of a gene mutation for each type of muscular dystrophies represents 
the key for genotype-phenotype correlation. Also, new genetic specific-mutation therapies under 
development for these diseases such as exon skipping, trying to restore the reading frame with 
antisense oligonucleotides, and transforming a severe into a less severe phenotype, require a good 
characterization of the mutation. 

Identification of the exact mutation as early as possible is useful in evaluating the therapeutic 
options of each patient and in selecting those cases that may benefit from targeted gene therapies as 
well as for genetic counseling and the inclusion of patients in further clinical trials.

The Importance of Molecular 
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Hofigal Company founded in 1990, is one of the most famous brands for phytotherapeutic 
products in Romania, using local medicinal and aromatic plants, obtained from its own 
ecological crops. There is a good collaboration between Hofigal Company and „Victor 

Babes” Institute of Pathology having joint projects on some experimental research regarding the 
highlighting of the effect of some natural products in different pathologies. In this context, we want 
to focus on some herbal products, produced by Hofigal, with a beneficial effect in maintaining a 
healthy muscular system or are involved in reducing inflammation and pain in muscle injury.

We present here some different plants formulas obtained by Hofigal that act directly or indirectly 
(on joints and bone system) on injured skeletal muscle. These are either gemoderivates or herbal 
mixtures with calming, relaxing, anti-inflammatory, pain-relieving effects. Among the most 
important plants with these actions we mention here Salix alba, Ribes nigrum, Medicago sativa, 
Vitis vinifera, Helianthus tuberosus, Betula pubescens.

In response to injury, inflammation, swelling, erythema and pain occur in various tissues, such as 
skeletal muscle. To reduce these symptoms, herbal medications are becoming increasingly popular 
because of their relatively few side effects. They act on the multiple inflammatory pathways. Here 
we have highlighted some natural products of Hofigal that have this direct effect on the skeletal 
muscles, but also on the joints and the bone system which can in turn influence the condition of 
the muscle tissue: willow bark, alfalfa complex, gemoderivates of blackcurrant buds, vine buds, pine 
buds, birch buds, natural salicilol, barely roots.

Nutritional Supplements to Support 
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If you are a student or a young researcher and have a brilliant idea, this course will guide you to 
find the right people to help you start, the adequate financial need and the proper legal setting. 
You don’t learn in school how to build a novel research project from scratch. What you will need 

to start, to continue and to end a project depends many times on luck and opportunities. If you can 
learn to recognize them, you will be able to bring to life some ideas which other way would be lost 
forever. 

The course provides a basic knowledge about the steps to follow to develop an idea into a project, 
how to find the people who can sustain your idea and how to develop a research plan and identify 
the potential risks. The good and reliable research plan is important to find the proper financial 
resources for acquiring all you need during the project, including personal. The course also provides 
information about the obligations of the project leader and the decisions he can made during 
the projects, mostly when the results are not as expected, and alternatives must be approached. 
Troubleshooting, risks and mitigations during the project’s duration will be discussed. Finally, the 
course will provide information about the obligation of the project leader at the end of the project, 
how to write a research report and how to disseminate the results. 

Learning all this information from the beginning and not during the later professional 
experience, an idea can be translated more efficient into a sustainable project, increasing the 
successful rate, and contributing to the faster development of science.

How to Build a Research Project
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Circulating tumour cells (CTC), although a very low-represented population in the blood 
stream, has a crucial importance in the metastasis process. Current FDA approved devices 
for CTC capture and identification use EpCam as a specific metastatic marker. Aim: design 

of novel graphene-based functionalized substrates for CTC detection. 
Vertical graphene and nanocrystalline graphene substrates were functionalized with monoclonal 

EpCam antibodies and tested for cell-binding with normal monocytes (ATCC-9855) and breast 
tumour cells (ATCC-MCF-7). 

The designed graphene-based substrates were characterized by Scanning Electron Microscopy 
(SEM) and Raman spectroscopy from the morpho-structural point of view and electrochemical 
by Electrochemical Impedance Spectroscopy (EIS). To test the non-specific binding of cells, each 
substrate was incubated with normal human monocytes and breast tumour cells. Simple graphene 
bounded monocytes without high affinity, regardless of functionalization, unlike vertical graphene, 
where only few cells (less than 10) were captured. This non-specific binding was further avoided by 
BSA blocking. Cell-binding signature was recorded and compared using electrochemical sensors. 
CD36 knockout tumour cells had a specific dielectric signature. 

Vertical graphene was the optimum solution to design a functionalized substrate that will prevent 
non-specific binding of cells and allow antibody-based selection of CTC.

This work has been supported by a grant of the Ministry of Research, Innovation and 
Digitization, CNCS/CCCDI – UEFISCDI, project number PNIII.P2-2.1-PED-2019-3141, 
contract no 382/2020, within PNCDI III.
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In the last decade, liquid biopsy gained increasing interest in clinical practice for using peripheral 
blood as source of information about diagnosis, tumor status and treatment evaluation by 
detecting circulating tumor cells (CTCs) and circulatin tumor cells clusters,  tumor-derived 

soluble molecules or particles, such as circulating tumor DNA (ctDNA) and other circulating 
nucleic acids (in particular microRNAs) and extracellular vesicles. In human oncology CTCs are 
used for cancer early diagnosis, for cancer treatment management, for personalized treatment and 
precision medicine. Since there are many analogies in molecular mechanisms of cancer development 
between humans and dogs, we want to evaluate the potential of CTCs detection in veterinary 
medicine.

The aim of the study was to evaluate the presence of different markers used for CTCs detection 
in human medicine, in tissue samples from dogs with mammary carcinomas. EpCAM and seven 
genetic markers were evaluated in samples from canine mammary tumors. 

Fresh tissue samples were collected from dogs with mammary carcinomas. We used immuno 
fluorescence detection for the EpCAM molecules using anti-EpCAM antibodies and real time 
PCR for the detection of CLDN7, CRYAB, ELF3, SLC1A1, ATP8B1, EGFR and F3 mRNA 
markers. 

EpCAM was detected with high specificity in all the analysed tissue samples, irrespective of 
histotype. The presence of EpCAM is specific for epithelial cells and it is absent on myoepithelial 
cells or other cells which can also be part of the tumor process. From the seven markers that we 
proposed for real time PCR detection, only CRYAB was detected in the analysed tissue samples.

EpCAM and CRYAB were detected in tissue samples from dogs with mammary carcinomas. 
During the metastasis process CTCs can be detected in a blood sample using different techniques 
based on the presence of CRYAB and EpCAM molecules. 

This work was supported by the following grants funded by UEFISCDI:  PN-III-P2-2.1-
PED-2019-3141 and PN-III-P2-2.1-SOL-2020-0061.
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Trifolium pratense extract was used for centuries to alleviate pre- and post-menopausal 
syndromes, due to its high content of isoflavones with estrogenic activity. The aim of this 
study was to compare the estrogenic potential of ecologically cultivated Trifolium pratense, 

to that of a standardized extract, with 8% isoflavones. 
In vitro evaluation was performed on breast carcinoma and non-tumorigenic cell lines. The 

cytotoxicity and cellular viability in the presence of aqueous and ethanolic plant extracts were 
assessed by MTS and LDH. The cell proliferation was assessed in real-time by cellular impedance 
readings. Using E-SCREEN test, the estrogenic activity of plant extracts was assessed in the 
presence or absence of an estrogenic receptors inhibitor, and the expression of estrogen receptors 
(ER) alpha and beta was assessed by Western blot. 

Trifolium pratense aqueous extract increased cellular proliferation of non-tumorigenic cells at 
0.5 mg/ml. At the same concentration, a significant anti-proliferative effect was induced by both 
aqueous and ethanolic extracts on breast carcinoma cells. Strong estrogenic activity of aqueous 
extract of ecologically cultivated Trifolium pratense in comparison with standardized extracts was 
observed on breast carcinoma cells. Treatment of tumor cells with plant extracts lowered the levels of 
ER alpha and this effect was further potentiated by an ER inhibitor.

Our study has demonstrated that the Trifolium pratense extracts possess a higher estrogenic 
activity then standardized ones. Moreover, it can induce anti-cancer effects, by reducing the cellular 
proliferation rate and the viability of tumor cells. Interestingly, at the same concentration on non-
tumorigenic cells a significant pro-proliferative effect was observed, but which was independent of 
estrogenic signaling pathway. 

This work was partially funded by Core Program PN 192901.03 and by the grant COP A 1.2.3., 
ID: P_40_197/2016.
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Coronary artery disease (CAD) is the most common type of heart disease, affecting about 
6.7% of the adult population, frequently leading to heart attacks, arrhythmias and cardiac 
arrest 1. The main cause of CAD is the buildup of atherosclerotic plaque, often due to high 

blood pressure, high cholesterol, diabetes or insulin resitance, obesity and sedentary lifestyle. This 
multi-staged process has shown to be associated with an accumulation of extracellular vesicles (EVs) 
mediating inflammation, thrombosis and vasoactive responses. Such extracellular vesicles (EVs) act 
as vectors of biological information that transfer their protein, lipid and nucleic acid cargo to target 
cells. In the past years, the microRNA (miRNA) cargo of EVs has gained more and more attention 
due to its heterogeneity and involvement in the pathomechanisms of atherosclerosis. Here we 
investigate whether the miRNA profiles of circulating EVs could differentiate between healthy and 
CAD-diagnosed patients and how these profiles vary according to the main risk factors of CAD 
(high blood pressure, diabetes and obesity).

We defined 10 cohorts of patients previously diagnosed with CAD based on their blood pressure 
staging, sex, body-mass index and diabetes incidence (in total, 49 subjects), as well as 2 groups of 
healthy individuals (4 subjects). We isolated circulating EVs from plasma of these patients and 
confirmed their presence by electron microscopy and nanoparticle tracking analyses, then quantified 
the miRNA profiles of each cohort by real-time PCR. We normalized the miRNA profiles based on 
exogenous ath-miR-139, then determined the relative miRNA expression among groups using the  
method. Significant enrichments or depletions were determined using either the Wilcoxon test or 
the one-way ANOVA test, followed by the Benjamini-Hochberg correction of p-values.

Our findings suggest that some miRNAs are enriched in CAD cohorts as compared to healthy 
cohorts, such as miR-130a, miR-20a, miR-20b, miR-221, miR-451 andt let-7a. Moreover, some 
miRNAs are differentially expressed among the CAD cohorts based on their blood pressure staging: 
EVs from patients with stage 1 hypertension have enrichments in miR-1260 and let-7-a, as well 
as depletions of miR-520c, miR-892b and miR-1290, while stages 2 and 3 show less variability as 
compared to healthy controls. The differential distribution of miRNAs can be further enhanced 
by the additional presence of diabetes, such as the case of let-7a and miR-520c. Last, EVs from 
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overweight patients show enrichment in miR-130a, miR-20a, miR-20b, miR-221 and miR-441, as 
compared to normoponderal controls.

In conclusion, some miRNAs from circulating EVs can differentiate between healthy and CAD-
diagnosed patients. Moreover, the profiles of such miRNAs show different abundancies according 
to hypertension staging, diabetes and body-mass index. In the future, this could lead to novel 
biomarker characterization in CAD diagnosis and prognosis.

This work was supported by the Ministry of Education and Research under grant no. 7PFE/2018 
and UEFISCDI PN-III-P1-1.2-PCCDI-2017-0527 (grant no. 83PCCDI/2018).
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It is well known that neuroinflammation plays a prominent role in Alzheimer’s disease (AD), the 
most common type of dementia, both in pathogenesis and disease progression. TLR/MYD88 
signaling has proved to be involved in the chronic low-grade sterile inflammation associated 

with AD. High levels of MYD88 in the brain of patients and animal models of AD have been 
evidenced in several studies, but its levels in blood have not been assessed so far.

The aim of this study was to evaluate the blood mRNA levels of MYD88 in a mouse model of 
AD, and also to assess the putative effect of Rivastigmine treatment on MYD88 expression. 

Twenty-two transgenic APP/TAU mice (AT) and twenty-two control C57/BL6j mice (WT) 
were included in this study, out of which five transgenic AT and five WT mice were treated with 
Rivastigmine (daily oral gavage, 0.75 mg/Kg). Blood was collected before (T0), during (T1, 20 
days) and at the end (T2, 50 days) of Rivastigmine treatment. The expression levels of MYD88 were 
assessed by qPCR.

Increased levels of MYD88 were found in AD mice as compared to WT controls. These levels 
increased along with disease progression in an age-independent way. This finding suggests that 
blood leukocytes are primed to develop TLR/MYD-mediated inflammatory processes. In addition, 
our results point that the diseases-specific treatment with Rivastigmine did not modulate MYD88 
blood levels.

According to these preclinical results, MYD88 arises as potential blood biomarker to monitor 
AD progression.

Research and publication of the present study was funded by Competitiveness Operational 
Programme 2014–2020 project P37_732 (contract no. 29/2016), Priority Axis 1, Action 1.1.4, co-
financed by the European Funds for Regional Development and Romanian Government funds. The 
contents of this publication do not necessarily reflect the official position of the European Union or 
Romanian Government.
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In the past decade, cryogenic electron microscopy (cryo-EM) and electron cryotomography 
(cryo-ET) have become indispensable for the three-dimensional (3D) reconstruction of 
biomolecules and viruses. The rapid progress in this field has never been more evident than 

during the COVID pandemic, when both these techniques contributed decisively to solving the 
structure of various SARS-CoV-2 components, thereby directly contributing to the development 
of drugs and vaccines. As cryo-EM technology becomes more accessible and as image processing 
techniques become more streamlined, more EM labs are delving into structural biology. Here, we 
discuss the recent implementation of 3D reconstruction protocols in our lab, current limitations and 
future directions. 

The samples used in our studies (influenza virus and human proteasome) were either rapidly 
frozen using a Leica EM GP system or negatively stained (NS) with uranyl acetate. Datasets were 
acquired using a 200 kV Talos F200C TEM (Thermo Scientific), equipped with a 4k x 4x Ceta 
camera. For cryo-ET, single axis tilt series were recorded between −50° and +50°, at 2° intervals. 
Tomograms containing influenza virus particles were aligned and reconstructed using IMOD-
eTOMO, then subtomogram averaging (STA) was done on the spike proteins using specialized 
software, PEET and Dynamo. Single particle analysis (SPA) was done on images containing NS 
proteasomes, using the software Relion. Particles were manually picked, then extracted, averaged to 
create a reference and finally, a 3D model.

Both SPA and STA protocols were successfully implemented in our lab, from sample preparation 
and image acquisition to image analysis using specialized software tools. Despite inherent 
limitations of the imaging system used, we obtained resolutions of 11Å for STA of the influenza 
membrane and 18.5Å using SPA on the human proteasome, close to the theoretical limit of this 
particular TEM system. Notably, this is the only lab in Romania where these methods are currently 
being employed.

Structural Biology for Beginners: One 
Year Progress Report 
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Although the age of artificial intelligence structure predictions is approaching, cryo-EM remains 
the key player in resolving structures of large biomolecules, molecular complexes and viruses. Given 
the plethora of proteins and molecular interactions that remain unresolved and given the persisting 
threat of global pandemics, it is essential that more life-sciences EM labs implement and develop 
structural biology methods to speed up drug and vaccine development. This should also hold true for 
Eastern European countries, which are unfortunately lagging behind. 
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Regulator of G protein signaling 2 (RGS2) is a gene involved in neuronal plasticity and 
synaptic signaling, whose expression in the brain is altered in neuropsychiatric and 
neurodegenerative disorders. Microarray data from large datasets suggested reduced RGS2 

mRNA levels in the post-mortem brain tissue and blood of Alzheimer’s disease (AD) patients. The 
results were previously confirmed by quantitative real-time polymerase chain reaction (qRT-PCR) 
only ex vivo in lymphoblastoid cell lines derived from AD patients and controls. In this study, we 
compared RGS2 mRNA levels in peripheral blood samples from 69 mild cognitive impairment 
(MCI) patients to 50 age- and sex-matched non-cognitively impaired controls, out of which 25 
patients were monitored at 1 year. We found that RGS2 was indeed downregulated in the peripheral 
blood of these patients (FR = −1.60, p < 0.001), and despite disease-specific therapy, RGS2 
transcript levels continued to decrease at 1 year. The results suggest that RGS2 seems to be involved 
in AD pathology and progression and can be introduced in a panel of blood AD biomarkers.
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Sporadic Parkinson’s disease (PD) is a common neurodegenerative disorder characterized by 
pathological alpha-synuclein misfolding and aggregation. No disease modifying treatments 
are currently available. In most individuals, the pathology starts in the gut and/or olfactory 

mucosa, spreading to the brain by a prion-like mechanism. 
We evaluated serum and fecal calprotectin and zonulin levels, markers of intestinal inflammation 

and intestinal barrier permeability, respectively, in patients with sporadic PD (n = 22) compared with 
unmatched healthy controls (n = 16) – results already published, PMID 34220443. The study was 
conducted at Colentina Clinical Hospital in collaboration with „Victor Babes” National Institute of 
Pathology, with the approval of the local Ethics Committee. 

We found significantly higher mean serum and fecal calprotectin levels in PD patients (serum: 
14.26 mcg/ml vs. 5.94 mcg/ml, p = 0.0125; stool: 164.54 mcg/g vs. 56.19 mcg/g, p = 0.0048), 
calprotectin levels above the upper reference range showing significant association with PD 
(OR = 10.56, 95% CI = 2.17-51.42, p = 0.0025). Mean serum and fecal zonulin levels were also 
significantly higher in PD compared to controls (serum: 26.69 ng/ml vs. 19.43 ng/ml, p = 0.0046; 
stool: 100.19 ng/ml vs. 37.3 ng/ml, p = 0.0012). 

To the best of our knowledge, this is the first study reporting significantly higher serum 
calprotectin and zonulin levels in patients with PD compared to controls. Two other recently 
published studies reported significantly higher fecal levels of calprotectin and/or zonulin in people 
with PD. Further investigation is needed to clarify the potential roles of serum and fecal calprotectin 
and zonulin as potential biomarkers for predicting the risk of PD and PD progression. Better 
understanding of the relation between intestinal inflammation, intestinal barrier permeability and 
PD may also offer potential therapeutic targets for preventing PD or slowing its progression.

Funding: ANCSI PN 19.20.02.01/ 2019.
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Currently the only way to prevent the onset of severe COVID-19 are vaccines. In particular, 
the relatively novel mRNA technology has proven both highly effective and overwhelmingly 
safe. In the absence of detailed human biodistribution data from manufacturing companies, 

the dynamics of mRNA-containing lipid nanoparticles (LNPs) and of expressed spike protein 
antigens remain of interest. In this study we tracked circulating mRNA after one or two doses of the 
BNT162b2 (Pfizer-BioNTech) vaccine and investigated the potential interactions of vaccine LNPs 
with human blood cells. 

We enrolled 20 healthy subjects with a median age of 31 and without a history of COVID-19. 
We collected venous blood samples at various intervals after the first dose or the booster dose 
and also from unvaccinated controls. We performed qPCR to determine the presence of vaccine-
associated mRNA in plasma and circulating blood cells. To test the capacity of the synthetic 
mRNA to lipofect blood cells, we incubated peripheral blood mononuclear cells (PBMCs) from 
unvaccinated controls, as well as HL60, K562 and fibroblasts with different concentrations of the 
BNT162b2 vaccine. All samples were analysed for spike protein expression using LC-MALDI 
and western blotting. Additionally, we investigated potential changes in cell morphology using 
transmission electron microscopy (TEM). 

As expected, RT-PCR showed an initial increase of vaccine mRNA in blood, then a decline to 
near-undetectable levels at about 7 days post-vaccination. Interestingly, we also detected mRNA 
in circulating white blood cells. However, we could detect no expression of spike protein after 
incubating PBMCs or standardized blood cell lines with the vaccine, suggesting LNPs fail to 
lipofect these cell-types under in vitro conditions. Additionally, no significant morphological 
changes were observed by TEM.

Our work highlights the following: (1) circulating mRNA declines to near-undetectable levels at 
7 days post-vaccination, and (2) human blood cells do not appear to be readily lipofected by vaccine 
LNPs. This study should offer some reassurance to the general public in the context of persisting 
societal skepticism.
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Vaccines developed against COVID-19 proved highly efficacious, however the durability of 
immune responses remains unclear. Multiple studies indicated that antibody titers wane 
over time, which, coupled with emergence of novel SARS-CoV-2 variants, may lead to 

loss of protection against symptomatic disease. Here we report our own data on the variability of 
anti-SARS-CoV-2 neutralizing antibody titers elicited by vaccination with BNT162b2, in a small 
cohort, over an 8-month period.

The study followed 18 healthy volunteers between December 2020 and November 2021. Of 
these, two remained unvaccinated by choice throughout the duration of the study, while another had 
a history of COVID-19 at the time of vaccination. Blood was collected from all participants prior to 
vaccination, at two weeks after the second dose and then at 5 and 8 months. For 9 volunteers blood 
was also collected after the third (booster) dose.

Titers of anti-spike and anti-nucleocapsid IgG in serum were measured by ELISA, using the 
Vircell-Microbiologists COVID-19 kit. Seroconversion was determined using the manufacturer 
recommended index as reference. 

Except for one volunteer with priors of COVID-19, none of the participants showed serological 
evidence of infection before vaccination. All participants developed SARS-CoV-2 neutralizing 
antibodies following the second dose, and these could still be detected at the 8-month evaluation. 
Antibody titers however, showed a high degree of variability, both between individuals and over 
time. Antibody titers increased considerably following the booster dose. The three participants that 
were infected with SARS-CoV-2 between the second and third doses had relatively low antibody 
titers, suggesting that vaccine-elicited antibodies correlate with protection against symptomatic 
disease.

Vaccination with two doses of BNT162b2 elicited neutralizing antibodies against SARS-CoV-2 in 
all study participants, however antibody titers waned over time. Titers were significantly increased with 
the booster dose. Studies that track antibody responses over time are essential, as there is a dire need to 
better understand the long-term dynamics of vaccine-induced anti-SARS-CoV-2 immunity.

Variation Over Time of anti-SARS-
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Epidermolysis bullosa (EB) is a heterogeneous group of rare genetic disorders characterized 
by blister formation after mild trauma. Pathogenic mutations in at least 18 genes have been 
identified so far. This study aims to prove that TEM is still relevant in diagnosing EB by 

illustrating the ultrastructural features of three cases. 
Skin biopsies from three newborns with clinical presentation of skin fragility and blisters were 

processed for both light and electron microscopy (EM). Light microscopy revealed a pauci-cellular 
subepidermal blister in all cases. 

Ultrastructural examination of the first case showed an intraepidermal cleavage, intrakeratinocyte 
splitting, a reduced number of desmosomes and tonofilament clumps, suggesting the diagnosis of 
generalized severe EB simplex (EBS). 

For the second case, immunofluorescence studies for IgA, IgG and IgM were negative, while C3 
and fibrin were intensely positive in the basement membrane (BM). EM findings revealed multiple 
microsplits through the lamina lucida, a reduced number of anchoring filaments into the lamina 
densa and a focal folded appearance of the BM. The features were consistent with junctional EB 
( JEB).

EM of the third case showed a split below the lamina densa. Anchoring fibrils between the 
lamina densa and the collagen bundles were absent or markedly reduced, thus confirming the 
diagnosis of dystrophic EB. Involvement of the oral mucosa was also noted. 

As EB types may have indistinguishable clinical presentation, especially in neonates, a skin 
biopsy may provide significant diagnostic and prognostic data. EM could be superior in diagnosing 
EBS, when evident blisters are not present, and is able to detect subtle changes in the dermo-
epidermal junction. On the other hand, the presence of fresh blisters is crucial for the diagnosis of 
some dominant forms of EB. Moreover, distinction between severe and intermediate subtypes of 
JEB is not possible.

Even though immunolabelling and genetic testing tend to replace EM, ultrastructural studies can 
establish the type of EB and are relevant in the diagnosis of certain severe subtypes.

Ultrastructural Features of 
Epidermolysis Bullosa: Three Case 
Reports
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Manure is one of the main environmental reservoirs of antibiotic resistance (RA), and 
direct application promotes the dispersion of RA factors in the environment.

The present study aims to investigate the presence of antibiotic-resistant bacteria 
during composting of manure in order to identify the effects of its application on the emergence of 
RA and correlate the presence of RA with different physico-chemical parameters in the analyzed 
samples.

Sample compost / manure samples were studied, the isolation of bacterial strains was done by 
methods based on cultivation, and the identification of isolates was done using the automatic Maldi-
Tof method. The measurement of physico-chemical parameters was performed using electrometric 
and spectrophotometric methods.

Analysis of samples using methods based on cultivation (direct / enrichment) allowed the 
isolation of all investigated resistance phenotypes, namely Enterococci vancomycin-resistant (VRE), 
Staphylococcus aureus methicillin-resistant (MRSA), E. coli producing broad-spectrum beta-lactamases 
(ESBL) and Enterobacteriaceae carbapenemase-producing (CRE). Identification of bacterial 
isolates using the Maldi-Tof method revealed that VRE-looking strains were found to be strains 
of Pediococcus sp., And some of those identified as MRSA were confirmed as Staphylococcus sciuri or 
Staphylococcus warneri.

The inspection of the values   of the measured physico-chemical parameters shows a variation of 
the pH between 6.9 and 8.23, and a high water content, of over 90%. Nutrient values   show a clear 
increase in ammonium and total inorganic nitrogen in cattle farms and a pig farm (F3P).

The study highlights the colonization of the environment with resistant strains, their density 
shows a decreasing trend starting with the second month of composting, and the clear increase 
of nutrient values, especially in pig farms, which strengthens the need to evaluate intervention 
strategies and develop a set of recommendations. leading to a reduction in exposure risks and a 
further reduction in the impact on human health.
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Antibiotic resistance is an imminent threat to global public health, due to the alarming 
increase in resistance rates of pathogens, and measures are needed to reduce the risks of 
human transmission and exposure. Wastewater treatment plants (WWTPs) are critical 

points for the dissemination of resistant bacteria of clinical importance of human origin in the 
environment.

The aim of the study is to determine the antibiotic susceptibility profiles of some broad-spectrum 
beta-lactamase-producing Enterobacteriaceae strains (ESBL-E) isolated from faecal samples taken 
from WWTP workers.

A number of 29 bacterial strains belonging to the Enterobacteriaceae family were studied: 
E.coli and KESC group (Klebsiella, Enterobacter, Serratia, Citrobacter), isolated from faecal samples 
collected from SEAU workers, on selective chromogenic media, supplemented with third-
generation cephalosporins, which allow the selective recovery of ESBL-E strains.

Antibiotic sensitivity spectrum testing was performed by the Kirby-Bauer diffusimetric disc 
method, and the results obtained were interpreted using the CLSI standard, 2019 edition.

Enterobacteriaceae strains isolated from faecal samples collected from WWTP workers showed 
high rates of resistance to beta-lactam antibiotics, but also to antibiotics from other classes, such as 
trimethoprim-sulfamethoxazole and tetracycline. 

All Enterobacteriaceae strains showed sensitivity to: cefepim, ertapenem, meropenem, imipenem, 
amikacin and ciprofloxacin. A percentage of 17.24% of the analyzed strains showed multidrug 
resistance, and confirmatory tests showed that most Enterobacteriaceae strains (24/29) showed the 
ESBL phenotype.

The study highlights the colonization of SEAU workers with ESBL strains who have shown 
high rates of antibiotic resistance, which strengthens the need to implement measures to reduce 
the misuse of antibiotics globally and develop appropriate policies to reduce their prevalence in the 
community.
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Standard lymphocyte immunophenotyping (SLI) (T-CD3+, T-CD4+, T-CD8+, B, NK 
cells) contributes to the diagnosis or exclusion of primary immunodeficiencies (PID). 
In PID-unrelated recurrent infections (RI), SLI may be inconclusive, therefore we 

investigated some supplementary lymphocyte subgroups with impact in RI pathogenesis: 
immature B cells (CD19+CD10+), naive B cells (CD19+sIg+), memory B cells (CD19+CD27+), 
plasma cells (CD19+CD38+), T-double negative (T-DN) cells (CD3+CD4-CD8-), NKT 
cells (CD3+CD16/56+CD4±CD8±CD1d+). The objective was to guide diagnosis by extended 
lymphocyte immunophenotyping (ELI), revealing usually untested subgroups that showed 
significant changes.

SLI and ELI were applied in 25 children aged 1-9 years, presenting PID-unrelated RI; control 
group consisted of 18 healthy subjects. The determinations were made from EDTA-collected fresh 
whole blood, using 8-color methodology. Data acquisition and analysis of results was performed 
with Becton-Dickinson equipment: FACSCanto II flow cytometer, compensation microspheres 
(Anti-Mouse Ig/Negative Control Particles Compensation Set), FACSDiva 6.1 software.

CD19+ lymphocytes (B cell population) were low in 67% of cases, especially by lowering naive B 
cells (50% cases). Immature B cells and memory B cells decreased in 11% cases. CD3+ lymphocytes 
(T cell population) were low in 11% cases, mainly by decreasing T-CD4+ cells (helper T cells) in 
28% of cases. T-DN lymphocytes were high in 22% of cases, 75% of these being associated with 
T-CD4+ cell decreases. NK cells were high in 39% cases; NKT cells showed no modification. The 
overall improvement of ELI was obtained in 22% cases with T-cell modifications and 72% cases 
with B-cell deficiencies. ELI alone was useful only in 28% patients with B-cell modifications. 

ELI determines more accurately the origin of the lowering of different types of lymphocytes in 
RI, proving usefulness in lowering B and T-CD4+ cells. Diagnosis features can consequently be 
varied and adapted to each case. 

This work was carried out through the Core Program, carried out with the support of ANCSI, 
the projects PN19.29.01.01; PN19.29.02.03, Grant PN-III-P1-1.2-PCCDI-2017-0341/2018. 
The present study will be integrated into the PhD thesis of the first author, PhD student Adriana 
Narcisa Munteanu.
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Metastasis remain the major cause of death despite all therapeutic methods developed 
in recent years. Natural Killer (NK) cells are an important component of the immune 
system involved in controlling the metastatic process, but tumour cells have found ways 

to induce the loss of cytotoxic capacity of NK cell and thus promote the development of metastasis. 
In this study we evaluated the phenotype of NK cells in two experimental tumour models. 

We use adult male C57BL/6 mice from Animal Husbandry of “Victor Babes” National Institute 
of Pathology. Mice, 8-10 weeks old, were subjected to subcutaneous and intravenous inoculation of 
B16F10 cells. Controls were healthy sex/age-matched mice. After 14 days spleens were harvested 
and immediately assessed using flow cytometry analyses for a large panel of NK cell surface markers 
(FACSCanto II flow cytometer with DIVA software).

Evaluation of NK cell phenotype showed a significant increase in CD69, B220 and CD11c 
markers in both tumour models. Analysis of the B220+CD11c+NK1.1.+ cell population presented 
an important elevation in tumour-bearing mice, especially for those with pulmonary metastasis 
(intravenous inoculation). Regarding the activation and maturation markers of NK cells, such as 
CD335, CD122, CD49b, CD11b, CD43, CD27, KLRG1, there was a decrease in values for both 
tumour models compared to controls, the largest decrease being observed in subcutaneous tumours.

NK cells are effectors involved in the immune response against tumours and a better 
understanding of their implication in the development and progression of melanoma is essential for 
establishing new effective NK cell-based therapies. Our data constitute additional findings about 
the NK cell phenotype changes in response to metastatic melanoma.

This work was supported by Romanian MRID, Core Program-project 19.29.02.03 and 
UEFISCDI-project 337PED/2020.
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Exposure to tritiated water (TW) gives rise to concerns regarding the safety of CANDU 
nuclear powerplants which generate as secondary product a significant amount of TW that 
may contaminate the ground water and hence the food chain. Tritium is a beta radiation 

emmiter with a maximal energy of 18 keV (maen energy of 5.7 keV) and a half life of 12.33 years, 
that may induce biological effects when consideraby accumulated in the human body in the process 
of waste elimination or following a nuclear accident in CANDU powerplants. 

The study had as main objective to develope a method to detect the biological impact of TW on 
human normal cells at concentrations that do not alter cellular viability.

Human proliferating SC monocytes were continuously treated for various time intervals with 
TW in the radioactive concentration range (10-80) kBq/L. Tritium uptake was measured by liquid 
scintigraphy. Cellular viability was assessed by the MTS reduction test, which informs on the 
number of metabolically active cells in culture, complemented by the lactate dehydrogenase release 
(LDH) assay, which gives information on membrane integrity alterations that are specific for 
necrotic cells. Apoptosis and necrosis were alternatively evaluated by flow cytometry with annexin V 
– ptopidium iodide. The expression profile of 84 stress genes was evaluated by qRT-PCR using the 
RT² Profiler™ PCR Array Human Stress & Toxicity PathwayFinder array (Qiagen).

Experimental data showed that even in the case of prolonged exposure of SC to TW in the 
radioactive concentration range (10-80) MBq/L cell do not incorporate or do not retain important 
amounts of tritium (intracellular radioactivity was in the range of the radioactive background). 
MTS reduction was not inhibited and no significant increase of LDH was registered by exposure 
of SC monocytes to TW in the concentration range (10-40) Mbq/L. Surprisingly, at prolonged 
TW exposure (> 96 h), MTS reduction by SC monocytes may increase, probably due to enhanced 
metabolic processes that contribute to MTS reduction. The expression profile of stress genes 
highlighted that TW-exposed cells, whose viability was not altered, indicated that several genes 
were down-regulated. These genes are known to be involved in innate immune responses and in 
apoptosis.
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Molecular data suggested that exposure of SC monocytes to TW at non-cytotoxic doses impairs 
the innate immune response and thus, TW exposure might exert deleterious effects in the long 
run. The gene expression study is a valuable method for investigating in vitro the dose-dependent 
biological effects exerted by TW, that can be further used to identify counteracting measures. 

Work was financed by the Ministry of Research, Innovation and Digitization under the grant 
PCCDI 35/2018 (ARTEMIS). Results are under protection through the patent request OSIM 
A100471/10.08.2021.



70 Modern Medicine   | supplement 1 / 2021

Our goal was to quantify the immunobiologically relevant interleukins-cytokines-chemokines 
in isolated and/or purified protein fractions from the hyperimmune egg HPC2 on 
squamous cell cancer.

Epithelial cell from squamous cell carcinoma CAL27 (ATCC, CRL-2095) were incubated for 
24h, 48h respectively, in the presence of total IgY (standard or purified product from ROMVAC), or 
isolated/purified protein fractions (F1-F4), from the hyperimmune egg HPC2. 

Using Milliplex MAP Human Cytokine/Chemokine Magnetic Bead Panel (Merck-Millipore) 
on a Luminex 200 system, 38-plex molecules: cytokines, chemokines, growth factors release 
after cell treatment were analyzed; these molecules confirm modulation in proximal events of 
inflammation, and immune response. Multiplex data acquisition and analysis were performed using 
xPONENT 4.2 software.

At 24 and 48 hours following treatment with total IgY or different fractions separated from the 
hyperimmune egg, statistically significant decreases in expression of GM-CSF, CXCL1, IL-6, IL-8, 
TNF, VEGF, MCP1/CCL2, IL10/CXCL10, and IL-4 were found, compared to control. Moreover, 
for the fractions in which the decrease of the molecules abovementioned was statistically significant, 
the analysis of the correlations between the molecules was followed. Very strong correlations (0.9-1) 
(Pearson) were observed, at 24 and 48 hours between these molecules.

The following relevant molecules were chosen: GM-CSF, CXCL1, IL-6, IL-8, TNF, and VEGF, 
because our data showed a statistically significant decrease in comparative expression with the 
control group at 24 and 48 hours, indicating the in vitro anti-inflammatory effect on squamous cell 
carcinoma, as well as cellular functionality in this cell culture model.

Partially supported by the grant COP A 1.2.3., ID: P_40_197/2016, Ctr. 52/2016 and PN 
19.29.01.04.
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Integration of proteomic technologies in new / optimized products with high competitive 
potential by investigating the molecular basis of evaluating therapeutic efficacy through 
associated proteomic signatures.

Biopharmaceuticals have been developed and evaluated by targeting proteomic processes 
/ mechanisms, exploring new molecular structures and delivery systems at the cellular and 
intracellular level.

Use of new proteomic technologies - xMAP, protein microarray, xCELLigence, multiple 
ELISA etc. in determinations of efficacy, toxicity, it completes the identification of the molecular 
signature and the decipherment of the molecular mechanisms under the influence of bioproducts, 
representing an important tool in preclinical testing, through “mechanistic toxicology” analysis and 
bioinformatics application, in predictive toxicoproteomics.

These technologies have been applied in the 15 subsidiary contracts, on a wide range of 
bioproducts: collagen, combinations of phytocompounds, complex protein extracts, collagen 
combinations and bio nanostructures. The obtained results showed a plethora of effects of various 
bioproducts, such as regenerative effects, hormonal therapeutic effects, immunotherapy effects 
(for autoimmune pathologies), reduction of effects after heavy metal poisoning, as well as anti-
inflammatory or anti-tumor effects.

The POC-G project „Implementation of biomedical research expertise through knowledge 
transfer to the private sector for validation of products and services in the fields of medical 
biotechnology and health / INTELBIOMED” led to the implementation of biotechnology 
based on proteomics natural products industry. The project led to the intensification of the 
effort to introduce new test methods - proteomics in industrial research, providing relevant data 
on mechanisms of action, interactions with other compounds, etc. The project implemented a 
group of proteomic technologies to develop new methodologies and skills, in biotechnological 
/ pharmacological performance research for the development / realization, optimization of 
bioproducts.

Partially supported by the grant COP A 1.2.3., ID: P_40_197/2016, Ctr. 52/2016 and PN 
19.29.01.04.
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Our aim was to evaluate in vitro immunotoxicology and regenerative effects of novel 
collagen-based biomaterial, obtained through innovative biotechnological processes. Also, 
the assessment of stem cells to transform into chondrogenic cells inside of the novel 

collagen-based biomaterial was analyzed.
Novel collagen-based biomaterial from natural sources, compared to commercial collagen 

was investigated using in vitro methods regarding immunotoxicology and regenerative activities. 
Different cell types, such as human chondrocytes (HC), human fetal osteoblastic (hFOB) and 
human fibroblast cell line (HDFa) were used. After cell treatment ten released molecules, such as 
IL-6, IL-8, TNFa, MIP-1a, that modulate the proximal events of inflammation, immune response, 
and repair were evaluated in cell culture supernatant, using an xMAP array (Luminex200 platform). 
Novel collagen-based biomaterial was inoculated with stem cells for 15 and 30 days (viability 
was assessed) followed by histological and immunohistochemical analysis. Markers associated 
with mineral and bone metabolism were evaluated by xMAP array (OPG, OPN, OCN) and 
immunohistochemical analysis (OPN, ON). 

Immunotoxicology analysis, performed by xMAP array, showed an increased level of IL-8, 
TNFa and MIP-1a molecules on human chondrocytes cells supernatants, at 24, 48 and 72h of 
treatments, emphasizing the role of these molecules in bone regeneration. Firstly, mineral and 
bone metabolism markers were evaluated in cell culture supernatants. An increased expression for 
OPG was registered at 72h compared with 24h and 48h in hFOB cells supernatants. In HDFa 
cells supernatants, an increased expression for OPG was registered at 24h and 48h for novel tested 
biomaterial (6, respectively 14 fold-change) compared with control. Also, HDFa cells treated with 
novel tested biomaterial showed a significant modulation of the OPN expression compared with 
control, at 24 hours (1.34 fold-change), at 48 hours (5.5 fold-change) and at 72 hours (5 fold-
change), respectively. Furthermore, OC expression was up-regulated at 24h (1.2 fold-change) and 
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48h (2.4 fold-change) of treatment with novel tested biomaterial, compared with control, in HDFa 
cells supernatants. Immunohistochemical analysis revealed a positive immunoreaction for OPN and 
ON and specific chondrocyte markers location in cells, proving the differentiation of stem cells into 
chondrogenic cells inside of the novel collagen-based biomaterial.

Our results confirmed that this novel collagen-based biomaterial could be used in a wide 
variety of medical fields including regeneration and wound healing, due to collagen excellent 
biocompatibility and weak antigenicity. Thus, collagen-based biomaterials are expected to become 
beneficial scaffolds for various biomedical applications in the future.

Partially supported by the grant COP A 1.2.3., ID: P_40_197/2016, Ctr. 52/2016 and PN 
19.29.01.04.
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