Romina Vargiu

EDUCATION

March 1997: Degree in Biological Sciences, University of Cagliari.

January 2003: PhD in Human Physiology, curriculum in Human Physiology, University of
Pavia.

ACADEMIC ACTIVITIES

December 2002: University Researcher in Human Physiology.

TEACHING ACTIVITIES RELATED TO GSD BIOS-06/A (PROFILE SSD BIOS-09)

Teaching assignments: Degree Courses, Faculty of Medicine and Surgery

Human Physiology (endocrine system) Specialist Degree Course in Medicine and Surgery (6
hours) (A.Y. 2006-2007).

Human Physiology. Integrated course of Anatomy and Physiology of the Degree Course in
Dental Hygiene. (25 hours) (From A.Y. 2004-2005 to A.Y. 2009-2010).

Applied Physiology. Integrated course of Physiology of the Degree Course in Medical
Radiology Techniques. (10 hours) (From A.Y. 2004-2005 to A.Y. 2010-2011).

Human Physiology (endocrine and cardiovascular system). Integrated course of Anatomy,
Histology, Physiology, Physiology of Human Reproduction, Basic Midwifery of the Degree
Course in Midwifery. (25 hours) (From A.Y. 2004-2005 to A.Y. 2009-2010).

Human Physiology Integrated course Anatomy-Physiology of the Degree Course in Health
Assistant (20 hours) (From A.Y. 2004-2005 to A.Y. 2009-2010).

Human Physiology (endocrine, renal, and locomotor system) Degree Course in Physiotherapy
Integrated course of Physiology and rehabilitation techniques (20 hours) (A.Y. 2006-2007).

Human Physiology Degree Course in TPALL (16 hours) (A.Y. 2009-2010).

Human Physiology of the master's Degree Course in Dentistry and PD (48 hours) (A.Y. 2009-
2010 and 2010-2011).

Human Physiology of the master's Degree Course in Medicine and Surgery (Even Channel)
(A.Y. 2009-2010; 2011-2011).

Human Physiology of the Degree Course in TRMIR (from A.Y. 2013-2014 to present).
Human Physiology of the Degree Course in Midwifery (from A.Y. 2013-2014 to present).

Elements of Human Physiology of the Degree Course in Medical Engineering (A.Y. 2023-
2024).

Teaching assignments: Specialization Schools, Faculty of Medicine and Surgery

Physiology of muscle contraction II. Specialization School in Sports Medicine (From A.Y.
2004-2005 to present).

Motility of the alimentary canal. Specialization School in Food Science (From A.Y. 2004-
2005 to present).



o Human Physiology. Specialization School in Medical Physics (A.Y. 2021-2022 to present).
ACTIVATION OF OPTIONAL COURSES

e AY. 2003-2004: theoretical-practical monographic course for students of the Specialist
Degree Course in Medicine and Surgery, titled: The experimental approach for the in vitro
study of smooth muscle organs.

e A.Y. 2004-2005: theoretical-practical monographic course for students of the Specialist
Degree Course in Medicine and Surgery, titled: Motility and control of smooth muscle organs.

STUDENT EXERCISES

e From the academic year 1998-1999 to 2010 practical exercises for students of the Integrated
Course of Human Physiology, even channel, of the master's Degree Course in Medicine and
Surgery, on Electrocardiography and Spirometry.

MANAGEMENT ACTIVITIES
e 2019 to present: Self-assessment commission of the TRMIR Degree Course.
e 2022 to present: Self-assessment commission of the technical class.
e 2019 to present: Validation commission of the TRMIR Degree Course.
e 2022 to present: Validation commission of the technical class.
SCIENTIFIC COLLABORATIONS
e Department of Neurosciences of the University of Cagliari.

e Department of Surgical Sciences and Organ Transplants Sections of Urological Clinic and
Surgery 2, University of Cagliari.

e Department of Cytomorphology Section of Pathological Anatomy, University of Cagliari.

e Department of Surgical, Maternal-Infant and Imaging Sciences, Section of Gynecological
Obstetrics Clinic and Human Reproduction Physiology, University of Cagliari.

o Institute of Human Physiology of the Catholic University of the Sacred Heart of Rome.
o Institute of Biochemistry of the University of Ancona.

e (CNR Institute of Neurogenetics, Neuropharmacology, and Neurosciences S.c.a.r.l., Selargius
(Cagliart).

e Neuroscience Section of the Department of Medical Sciences, University of Cagliari.
o Department of Life and Environmental Sciences, University of Cagliari.
SEMINARS

e AY. 2001-2002 Seminar on experimental techniques for the study of isolated organs,
Department of Toxicology of the Faculty of Pharmacy of the University of Cagliari.

FUNDING

e 2003: study of the "Role of nitric oxide in the myogenic control of intestinal motility in
humans", within the framework of local Scientific Research projects (ex 60%).



2007: participation in a Research project titled: "Study of the positive inotropic effects of a
mixture consisting of PLC, CoQ10, and omega-3 fatty acids, on the force-frequency responses
of papillary muscles of BIO TO2 hamsters.

2009: participation in a Research project titled: "Study of cardiac muscle biomechanics and
the kinetics of acto-myosin bridges in cardiomyopathic hamsters treated with natural
substances (PLC, CoQ10, and omega-3 fatty acids).

2009: funding for the study of the "Kinetics of myosin molecular motors in the human ureter"
within the framework of local Scientific Research projects (ex 60%).

2010-2011: two fundings: 1) study of the "remodeling of the sarcomeric geometry of the
cardiomyopathic muscle induced by natural substances" 2) modeling study of the kinetics of
myosin molecular motors in the human ureter", within the framework of local Scientific
Research projects (ex 60%).

2012: funding from the Autonomous Region of Sardinia-L.R.7 August 2007, n.7: "Promotion
of scientific research and technological innovation in Sardinia", for a basic research project
titled: Morphofunctional investigation of diabetes-induced damage to the cardiovascular
system.

2017: funding from the Autonomous Region of Sardinia-L.R.7 August 2007, n.7: "Promotion
of scientific research and technological innovation in Sardinia", for a basic research project
titled "Acute hypoxia during physical exercise: effects on circulatory regulation, body
composition, and metabolome in humans and animal models".

2018: funding for a two-year research project at the University of Cagliari, (Three-year
agreement between the Sardinia Foundation and Sardinian Universities, 2018 year) titled:
"Effects of acute hypoxia on cardiovascular regulation and cognitive functions in athletes".

2022: participation in the PRIN (Projects of Relevant National Interest): Neurochemical,
neuroinflammatory, and cardiovascular modifications during Red Bull self-administration,
alone or in association with Ethanol, from adolescence to adulthood.

SCIENTIFIC AND RESEARCH ACTIVITY

The scientific activity conducted with experimental and theoretical approaches (development and
application of mathematical models) is primarily focused on muscle biomechanics and its myogenic,
nervous, and hormonal control in humans and animal models.

Significant Results

1.

The most significant result obtained so far is the discovery that the human ejaculatory duct,
previously considered by the international scientific community as a simple passive conduit,
has motor and control functional characteristics that elevate it to the status of an organ.

In the context of an experimental investigation on the effects of antidiuretic hormone on the
motility of intrarenal urinary tracts in humans, it was demonstrated for the first time that the
antidiuretic hormone, in addition to its primary role of promoting water absorption, increases
the hydraulic impedance of intrarenal urinary ducts in situations of significant intracorporeal
fluid conservation.



Remodeling of the Sarcomeric Geometry of Cardiomyopathic Muscle Induced by Natural
Substances.

Dilated cardiomyopathy (DCM) is a pathology characterized by ventricular dilation, insufficient
contractile force, and consequent impairment of the heart muscle's pumping action. DCM manifests
with deterioration of cardiac tissue, presenting fibrotic and necrotic infiltrations, increased ventricular
volume, and reduced myocardial contractility. The therapeutic approach involves the administration
of digitalis drugs, diuretics, and enzymes (ACE). However, the action of these substances is to
mitigate the consequences of DCM, and therefore the only satisfactory therapy at the moment is heart
transplantation. On the other hand, scientific literature reports studies carried out on animal models
that support the hypothesis that natural and synthetic substances are capable of preventing or
counteracting the pathological processes that lead to DCM. Numerous studies on animal models and
humans have demonstrated that at least three natural substances present in our body have
cardioprotective and cardioreparative properties. These are: propionyl-L-carnitine (PLC), coenzyme
Q10 (CoQ10), and omega-3 fatty acids (omega-3). Recently, it has been demonstrated that chronic
oral administration (7 weeks) of a mixture consisting of PLC, CoQ10, and omega-3 fatty acids in
young cardiomyopathic hamsters results in an improvement in cardiac mechanics in terms of
enhanced pumping action. The experimental results obtained suggest the hypothesis that the improved
contractility of the heart muscle is due to a remodeling of the compromised sarcomeric structure. In
the continuation of the research, it is intended to explore, in cardiomyopathic hamsters, the effects of
chronic administration of natural substances such as PLC, CoQ10, and omega-3 fatty acids on the
structures of the cardiac muscle's contractile machinery, particularly to verify whether these
substances are capable of restoring normal sarcomeric geometry. (The project is carried out in
collaboration with the Cytomorphology Section of this Faculty).

Modeling Study of the Kinetics of Myosin Molecular Motors in the Human Ureter.

The origin and propagation modes of the propulsive motor wave responsible for advancing the urinary
bolus in the ureter, have not been fully clarified and the available information derives from
experimental research conducted in animal models. No experimental investigation has been
undertaken so far in humans and animal models to explore the molecular bases of smooth muscle
contraction in the ureter. In particular, nothing is known about the kinetics of molecular motors
present in the smooth muscle cell of the ureter where the propulsive motor event originates. The
experimental investigation will allow obtaining the first observations in humans on the number and
kinetics of myosin molecular motors present in the smooth muscle cells of the proximal portion of
the human ureter. The purpose of this research is to study for the first time, through experimental and
theoretical tests (mathematical model), the physiological aspects of the molecular contractile
structures where ureteral peristalsis originates. The results obtained will allow the construction of a
new physiological paradigm to clarify the causes of the onset of pathophysiological alterations such
as vesicoureteral reflux, ureteral obstruction, and megaureter. The innovative experimental-
theoretical approach used opens the way to in vitro experimentation of new drugs capable of
correcting functional anomalies of the molecular structures where the motor activity of the ureteral
conduit originates. (The project is carried out in collaboration with the Department of Surgical
Sciences, Urology Section of this Faculty).

Current Research

1. Application of Huxley's mathematical model on cardiac papillary muscles of an animal model
of Type 1 Diabetes.



2.

3.

Acute hypoxia during physical exercise: effects on circulatory regulation, body composition,
and metabolome in humans and animal models.

Effects on the heart following chronic ingestion of energy drinks (Red Bull) in adolescent rats.
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