Report of activities of the Halberg Chronobiology Center (HCC): 2025 24 December 2025

As we celebrate the arrival of 2026, we thank our colleagues here and abroad for the opportunity of
continued cooperation.

As our project “Biological Rhythms 24 & 48 Hours” with Kuniaki Otsuka, Professor emeritus at
Women’s Medical University (Tokyo, Japan), sponsored by the Japan Aerospace Exploration
Agency (JAXA), came to a close, we summed up our results to envision how humans could live in
space, now that space exploration is expanding. By invitation, we summarized our results on heart
rate variability (HRV) obtained on the International Space Station in a chapter just published in the
book entitled “Fundamentals of Space Medicine and Clinical Technology”. We documented how an
alerted biological clock with a reinforced 12-hour rhythm may contribute to the consolidation of the
circadian system and a faster adaptation to microgravity in space.

With Denis Gubin, Professor at Tyumen State Medical University, Russia, we published several
studies relying on weeklong actigraphy of high-latitude residents to document the effects of light
exposure on health. We introduced the concept of light hygiene, defined as sufficient exposure to
natural daylight, avoidance of light at night, and keeping a regular schedule of light exposure. Based
on cross-sectional as well as longitudinal investigations across seasons, light hygiene was shown to
correlate with metabolic health, hematological status in young adults during the light-deficient fall
season at higher latitudes, and susceptibility to SARS-CoV-2 infection. These relations were further
found to be modulated by genetic polymorphisms, such as those related to melatonin receptors, and
REV-ERBuq, a crucial element of the circadian clock’s transcriptional and translational feedback
loop. We reviewed molecular pathways underlying light perception and downstream signaling to
shed light on the interplay between light exposure and circadian health and understand how light
hygiene affects sleep, mood, and metabolic health, among other physiological processes.

Our cooperation with Masaryk University, Brno, Czech Republic, remains strong. In April, the
HCC hosted Professor RNDr. Michal Masarik, Head of Research; Professor Michal Pohanka, Head
of the Department of Sports Medicine and Rehabilitation; Professor MUDr. Pavel Homolka; and
MUDr. Mariana Omelkova Karova. During their visit, we reviewed results from the project on
normal-weight obesity, where differences in several cardiometabolic variables were documented in
comparison with clinically healthy lean controls. We also discussed future joint projects, notably in
relation to exercise physiology. The highlight centered on the new ABPMpro from Somnomedics.
We had a loaner “Research” unit from Achim Schwarz, General Manager at ALF Distribution
GmbH, which we could demonstrate. We further benefitted from discussion with the marketing
representant, Jawad Jawadi, Senior Sales Manager at ALF, who joined us in a Zoom conference.
The device is placed directly on the arm cuff and has portals where a 3-lead ECG and a
photoplethysmograph can be connected for the continuous monitoring of blood pressure. The
circadian variations we could document on oscillometric and central blood pressure, cardiac output,
and pulse wave velocity, as well as on most endpoints of heart rate variability are reported in this
year’s Noninvasive Methods in Cardiology, the Proceedings of the annual meeting in Brno now in
press. It was a welcome opportunity to connect remotely with emerita Professor MUDr. Jarmila
Siegelova and Dr. Jiri Dusek, with whom our project on the BIOsphere and the COSmos (BIOCOS)
continues with support from the A&D Company (Tokyo, Japan). MUDr. Alena Havelkova,
Associate Professor, carries on the 7-day/24-hour ambulatory blood pressure monitoring (ABPM) in
her clinic. Her results on the night-to-day blood pressure ratio, arterial stiffness, and cardio-ankle
vascular index were published in Physiological Research.



Work with Dr. Fernanda Gaspar do Amaral, Adjunct Professor, Federal University of Sdo Paulo,
Sao Paulo, Brazil, continued. In addition to longitudinal actigraphy records spanning several months
obtained from patients who had their pineal gland removed (usually the result of surgery or
treatment of a brain tumor) and were treated with personalized melatonin supplementation, we are
also in the process of analyzing records from patients with congenital adrenal hyperplasia.

One issue encountered in actigraphy data is the need to identify non-wear episodes. With A. Chase
Turner (software engineer) at the HCC, we are testing two different strategies that we designed to
detect non-wear episodes. One is based on an algorithm applied to 15-min averages and the other
uses artificial intelligence on the original 1-minute data. Potential non-wear episodes detected by
both approaches are now being reviewed. Chase also pursues his project on implementing cosinor-
based rhythmometric methods in Mathematica. He is currently adding the serial section to his suite
of programs to follow the time course of rhythm characteristics as a function of time.

Larry A. Beaty (software engineer) remains our trusted consultant at the HCC. As evidenced by the
bibliography at the end of this letter, his contributions to our diverse projects are acknowledged by
his co-authorship on several of the HCC publications. His help on the multiple computer problems
encountered this year is particularly appreciated, as is his advice on Germaine’s new laptop, a
Precision 7680 Workstation. Cathy Lee Gierke, while retired, remains the HCC webmaster. To
comply with new regulations on accessibility of the materials posted on the website, Cathy is
currently implementing a series of changes, which should enhance its accessibility. Linda Sackett-
Lundeen is slowly completing work on the bibliography of Franz Halberg.

Work performed in cooperation with David Jacobs, Professor of Epidemiology, and Daniel Duprez,
Professor of Cardiology, both at the University of Minnesota, is now being applied by Larry to
process additional tonometry records obtained by Mary Whipple, Assistant Professor with the
University of Minnesota School of Nursing. Mary examines sex differences in the effects of
breaking up sedentary behavior on vascular function among older adults with type 2 diabetes.

Several students came to the HCC to write their capstone or work on research projects. Morgen
Bauer continued her project during the summer. Her poster presentation “Born Together, Beat
Together?” on assessing the heritability of circadian heart rate characteristics in neonatal twins
monitored in the NICU won second place at our department’s annual CardioPalooza. In addition to
the meeting held in Brno on October 29, the HCC was represented at the annual meeting of the
Japanese Society of Clinical Physiology held on November 9 in Tokyo, Japan, where Professor
Yoshihiko Watanabe presented results on his son’s 20 years of blood pressure and heart rate
monitoring, capturing prominent changes from birth through adolescence.

Just before 2025 came to a close, Lyazzat Gumarova, Associate Professor at al-Farabi Kazakh
National University, Almaty, Republic of Kazakhstan, came to visit. It was the occasion to learn
about her new project examining the influence of the moon on physiological variables and to
discuss the several critical methodological issues related to the analysis of her data.

This year, with great sadness, we mourn the loss of a dear friend and colleague, Dr. Philip Joe
Regal, who spent his academic career at the University of Minnesota in the Bell Museum of Natural
History and the Department of Ecology, Evolution, and Behavior. He was a staunch friend of
chronobiology and of our center. Phil will be greatly missed.



The HCC continues to benefit from cooperation by many more colleagues locally, nationally, and
internationally. In particular, we are grateful to Drs. Francine and Julia Halberg who serve as
advisors to the HCC. Their continued support of activities at the HCC is greatly appreciated.

Germaine Cornelissen
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