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Prof. Csaba Szabo visit in Krakow

3 Lectures of JCET:
22nd Jan 2026 at 09:00: General overview of mammalian gaseous
transmitters

22nd Jan 2026 at 10:30: Hydrogen sulfide as a mammalian gaseous
transmitter

23rd Jan 2026 at 09:00: Hydrogen cyanide, a novel mammalian gaseous
transmitter

Prof. Csaba Szabo m.0., Ph.D., D.Sci., FBPS, MAE

Professor of Pharmacology

President of the Department of Oncology,
Microbiology and Immunology

University of Fribourg, Switzerland

BIO

Professor Csaba Szabo is an internationally recognized expert in oxidative and nitrosative
stress, gaseous transmitters, cell death, cardiovascular dysfunction, and inflammatory
mechanisms. Over the past decade, much of his research has focused on the biology of
the endogenous gaseous mediator hydrogen sulfide (H2S), where he identified novel roles
in circulatory shock, reperfusion injury, angiogenesis, cancer, and Down syndrome. This
work has inspired new therapeutic strategies based on both H2S donation and inhibition
of H2S biosynthesis.

More recently, he pioneered a new field investigating the biological regulatory roles of
cyanide in mammalian cells and tissues. Trained as an M.D./Ph.D. in Budapest, Hungary,
he completed his postdoctoral fellowship under Nobel Laureate Sir John Vane at the
William Harvey Research Institute in London in the early 1990s. From 1994 to 2018, he



served as a professor of Pharmacology, Experimental Surgery, and Anesthesiology in the
United States, where he founded and led multiple academic and biotechnology research
groups in Ohio, Massachusetts, New Jersey, Washington, and Texas. In 2018, he returned
to Europe, where he is currently Chair of the Section of Pharmacology and Director of the
Department of Oncology, Microbiology, and Immunology at the University of Fribourg,
Switzerland.

In parallel with his academic leadership, Professor Szabo has held senior scientific
positions in biotech companies working on nitric oxide, hydrogen sulfide, and poly(ADP-
ribose) polymerase, advancing several drugs to clinical development and contributing to
IPOs and major industry transactions.

He has published extensively, with an H-index of 155 and over 95,000 citations, which
ranks him one of the most cited biomedical scientists in the field of experimental biology.
Professor Szabo has received numerous awards, including the Novartis Award of the British
Pharmacological Society, the Dennis Gabor Innovation Award, the Texas Star Award, the
Pharmacia-ASPET Award for Experimental Therapeutics, and the John Vane Medal. He
serves on the editorial boards of leading journals and is an elected Fellow of the British
Pharmacological Society, the American Society for Clinical Investigation, and Academia
Europaea.

Abstracts of the lectures
22" Jan 2026 at 09:00: General overview of mammalian gaseous transmitters

Small gaseous molecules once regarded solely as environmental toxins are now recognized
as endogenous signaling mediators in mammalian physiology. Nitric oxide (NO), carbon
monoxide (CO), hydrogen sulfide (H2S), and, more recently, cyanide (CN~) constitute a
group of so-called gaseous transmitters that share key features: enzymatic generation,
rapid diffusion across membranes, short biological half-lives, and pleiotropic,
concentration-dependent effects. NO, produced by nitric oxide synthases, is the
prototypical gasotransmitter and plays essential roles in vascular tone regulation,
neurotransmission, and immune responses. CO, generated during heme degradation by
heme oxygenases, modulates vascular function, inflammation, and cellular stress
responses. H2S, synthesized primarily by cystathionine B-synthase, cystathionine y-lyase,
and 3-mercaptopyruvate sulfurtransferase, influences mitochondrial function, redox
signaling, and neurodevelopment. Emerging evidence suggests that CN-, produced
endogenously from glycine through a lysosomal conversion process, may also act as a
regulated signaling molecule under physiological conditions, challenging its traditional
classification as a purely toxic agent. Despite differences in biosynthesis and molecular
targets, these gaseous mediators converge on common themes, including modulation of
mitochondrial respiration, redox homeostasis, and post-translational protein
modifications. Understanding the shared and distinct biology of mammalian gaseous
transmitters provides new insights into fundamental signaling mechanisms and reveals
potential therapeutic opportunities across cardiovascular, neurological, and inflammatory
diseases.



22" Jan 2026 at 10:30: Hydrogen sulfide as a mammalian gaseous transmitter

Over the last two decades, hydrogen sulfide (H2S) has emerged as an endogenous regulator
of a broad range of physiological functions. H2S belongs to the class of molecules known
as gasotransmitters, which typically include nitric oxide (NO) and carbon monoxide (CO).
Three enzymes are recognized as endogenous sources of H,S in various cells and tissues:
cystathionine y-lyase (CSE), cystathionine B-synthase (CBS), and 3-mercaptopyruvate
sulfurtransferase (3-MST). The present talk reviews the regulation of these enzymes as
well as the pathways of their enzymatic and nonenzymatic degradation and elimination.
The multiple interactions of H;S with other labile endogenous molecules (e.g., NO) and
reactive oxygen species are also explained. Next, the various biological targets and
signaling pathways are outlined, with special reference to H;S or oxidative
posttranscriptional modification (persulfidation or sulfhydration) of proteins and the
effect of H,S on various channels and intracellular second messenger pathways, the
regulation of gene transcription and translation, and the regulation of cellular
bioenergetics and metabolism. The pharmacological and molecular tools currently
available to study H,S physiology are also covered, including their utility and limitations.
In the final part of the lecture, the role of H,S in the regulation of selected
pathophysiological processes (diabetic complications, cancer and Down syndrome) will be
reviewed.

2374 Jan 2026 at 09:00: Hydrogen cyanide, a novel mammalian gaseous transmitter

Cyanide has long been regarded as a potent cytotoxin, acting primarily through inhibition
of mitochondrial Complex IV (cytochrome c oxidase). However, recent findings reveal a
more nuanced picture. At low concentrations (nanomolar to low micromolar), cyanide
paradoxically stimulates Complex IV activity, enhances ATP production, and promotes cell
proliferation, while higher levels (high micromolar to millimolar) exert the well-
established toxic effects. The dual nature of cyanide donation is relevant in physiological
and pathophysiological settings. Emerging evidence also points to an endogenous role of
cyanide in mammalian biology. Low levels of cyanide are generated from glycine in
lysosomes, a process requiring acidic pH and peroxidase activity. Cyanide meets many of
the criteria for classification as a gasotransmitter, sharing features with nitric oxide,
carbon monoxide, and hydrogen sulfide. It modifies proteins through S-cyanylation,
influences mitochondrial bioenergetics, and, in low doses, protects cells against hypoxic
stress, though excessive production—as in nonketotic hyperglycinemia—proves
deleterious. Moreover, in Down syndrome (DS), cyanide emerges as an unexpected
contributor to metabolic dysfunction. DS tissues and fibroblasts produce significantly more
cyanide than controls, accompanied by elevated blood levels in DS rat models. This
overproduction is linked to reduced expression of thiosulfate sulfurtransferase
(rhodanese), the principal cyanide-detoxifying enzyme. Cyanide emerges as the fourth
gaseous transmitter, with likely multiple regulatory roles in health and disease. Targeting
the cyanide pathway may thus offer multiple opportunities towards modulation of human
metabolism in health and disease.
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