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Update from the Labs

Dr. Michael Zaugg

Research in the Zaugg Lab seeks to understand the signaling networks involved in the stress response related
to ischemia-reperfusion injury in mammalian cells and tissues, with the goal of translating this knowledge

into potential therapies aiming at improving perioperative patient care and outcomes. In addition, we strive to
understand the role of metabolic stress and of inflammatory pathways in conditions relevant to perioperative
medicine such as major trauma (surgery), transplantation, cardiovascular, and thoracic surgery. Finally, we
understand that the enhancement and optimization of nutritional support in surgical and critically ill patients is
of great importance at a time of major stress with synthesis of ke bIood/tlssue components and necessary for
proper wound healing and recovery (regeneration).

The Zaugg Lab

We have currently two major areas of investigation:

1. Conditioning of the heart in cardiac surgery and cardiac transplantation with the aim at reducing reperfusion
injury. We are currently testing multi-drug conditioning therapies in a large animal (porcine) model of Cardiac
Donation after Circulatory Death (DCD). The porcine DCD heart transplant model is a unique model to study
cardiac resuscitation in general, but also has a great potential of expanding the donor pool for cardiac
transplants by successfully resuscitating hearts after circulatory arrest. Resuscitated hearts are perfused ex
vivo for hours in a more natural protective beating state as opposed to preservation with cardioplegia, and can
be tested whether they are suitable for transplantation.

Our current trainee on the project, Fulin Wang (Department of Pharmacology, University of Alberta), successfully
passed her reclassification exam to PhD program in July 2022 and is expected to complete her degree in 2025.
Fulin was awarded the Faculty of Medicine & Dentistry 2022/23 Graduate Studentship in Cardiac Sciences. She
also won the prize for Best Oral Presentation at the Cardiovascular Research Institute Research Day held on
June 17, 2022.

2. Immuno-metabolism: we are studying the potential to beneficially modulate the activity of the immune system
by nutritional interventions with specific metabolic compounds such as lipid mediators (resolvins, maresins)
involved in the resolution of the inflammatory state using a mouse model of total parenteral nutrition (TPN). The
final goal is to understand the adverse effects underlying TPN and to ultimately improve the immunometabolic
management of critically ill patients due to sepsis and organ failure.

Collaborations are always welcome and we very much support research contributing to the understanding of
physiological changes (e.g. genetic, metabolome- or microbiome-related) in response to anesthesia and/or to
surgical stress in patients.
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Dr. Brad Kerr

Overview. Research in the Kerr lab is focusing on the neuro-immune contributions to chronic pain states arising
from injury or disease in the nervous system. We have a primary focus on pain in auto-immune disorders

such as MS but are also interested in pain that arises after traumatic nerve injury to a peripheral nerve. The

lab employs a variety of behavioral assays to assess pain and nociception in rodents and we also use cell and
molecular techniques to understand the underlying mechanisms generating chronic pain in these disorders.

The Neuroimmunology and Pain Lab is located on the 5th floor of HMRC. It's is a shared research space with the
lab of Dr. Jason Plemel (Dept. of Medicine). We currently have a collaborative project examining macrophage
phenotypes after peripheral nerve injury that includes contributions from the UofA Multidisciplinary Pain

Clinic and Dr. Bruce Dick (Dept. of Anesthesiology). Other collaborations involve members of the Dept. of
Pharmacology (Dr. Anna Taylor and Dr. Harley Kurata) as well as a project with Drexel University (Lab of Dr. John
Bethea) examining TNF, ER stress and the effects on neural plasticity.

Funding. The lab is currently funded by two CIHR Project Grants “Understanding the contribution of the
peripheral nervous system to central neuropathic pain” and “Deciphering macrophage phenotypes in
neuropathic pain”. We are also funded by an Operating Grant from the MS Society of Canada, “Examining

inflammatory processes in the DRG as a driver of neuropathic pain in MS".
2L

The Neuroimmunology
and Pain Lab
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Dr. Stephane Bourque

My research program focuses on understanding the mechanisms by which stressors (iron deficiency, sepsis)
during critical periods of development affect growth and development of the fetus/neonate, and in turn
predispose the offspring to lifelong health complications. In the past year, we've made progress in several
research areas, but a few notable updates are summarized below.

ID is the most common nutritional deficiency worldwide; 25-30% of pregnant women in developed countries
(23% in Canada), and a staggering 50-80% of women in developing countries have ID. ID during development
can affect long-term health of the offspring, putting these individuals at increased risk for chronic diseases
throughout life. Unfortunately, detecting ID in the fetus is difficult, and iron supplementation strategies rarely
improve pregnancy outcomes. Our recent work has identified disparities between maternal and fetal biomarkers
for ID (1-3), and we are currently conducting a clinical study to developing better diagnostic tools for fetal and
neonatal ID and anemia. This clinical study was recently funded by a WCHRI Innovation Grant ($60,000; 2022-
2025). In addition, we continue to study the effects of ID on offspring organ development (4), as well as long-
term consequences on chronic disease risk using established animal models (5). In the past few years, we have
invested heavily in “-omics”-based approaches (6), which provide unparalleled insights into the pathophysiology
of ID, and continue to provide clues for novel therapeutic targets. Funding for this work was recently renewed by
CIHR ($918,000; 2022-2027).

We've also recruited a number of excellent trainees in the past year. These include Ibrahim Khodabocus (PhD
program), Si Ning Liu (MSc program), Rohini Roy Roshimi (MatCH program), Brandon Truong (undergraduate
thesis program, summer research program), Avery Noppers (summer research program), Navdeep Badhan
(summer research program), Ben Magalnick (summer research program), and Reid Collins (summer research
program). Finally, two of our trainees have completed their training programs in my laboratory; Dr. Forough
Jahandideh completed her postdoctoral fellowship, and accepted a position as Research Coordinator with




Sepsis Canada at the Ottawa Health Research Institute. Kimberly successfully defended her PhD dissertation
in December 2022, and is currently running an independent research program in the Department of Critical Care
Medicine.
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The Bourque Lab at Rosso

Recent Trainee Awards
1. Jad Julian Rachid (MSc student) was awarded a Motyl Scholarship in Cardiac Sciences
2. Si Ning Liu (MSc student) was awarded a Maternal and Child Heart (MatCH) Scholarship

3. Claudia Holody (MSc student) was awarded a DOHaD international Travel Award (only 2 awards were
available to be won)

4. Jad Julian Rachid (MSc student) and Si Ning Liu (MSc program) were awarded the Mary Louise Imrie
Graduate Student Award.

5. Ibrahim Khodabocus (PhD student) and Si Ning Liu (Msc program) were awarded Medical Sciences Graduate
Program Scholarships

6. Dr. Forough Jahandideh (postdoctoral fellow) and Kimberly Tworek (summer research program) were
awarded travel awards from the Canadian Critical Care Translational Biology Group

7. Kimberly Tworek (summer student) received 2nd place for oral presentation at the 27th Annual Meeting of the
ASICP




