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• Evolutionary medicine or Darwinian medicine investigates 
human disease vulnerability and disease aetiologies
(genetics, behaviour, environment, pathogens etc.) from an 
evolutionary perspective

Evolutionary Medicine: “Why?” not only “How?”

Alcock, J Evol Med, 2012
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Evolutionary Biology and Medicine

Stearns, Nat Ecol Evol, 2017
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Mummy Studies  



Institute of Evolutionary Medicine

Mumienforschung: 
4. Dimension der Medizin
• Der Wert historischer Proben für die 

Untersuchung der Evolution humaner 
Morphologie und Krankheiten wird mehr und 
mehr akzeptiert (Bosch, Lancet, 2000)

• Der Mensch ist des Menschen bestes 
Archiv. Gewebe ist besser als wenn „nur“ 
historische Quellen vorliegen. 

• Mumien sind besonders: Erhaltung von 
Weichteilen erlaubt mehr medizinische 
Informationen

• Holistische Forschung
• Reflexion über eigene Sterblichkeit Pharao Sethos I.

(ca. 1300 v. Chr.; Smith, Royal Mummies, 1912)
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Paleopathology and 
Mummy Studies

• MD’s, Egyptologists, dentists, anthropologists, molecular biolgists, …
• Egyptian / Roman-Greek / Peruvian / Medieval / Salt Mummies / 

Ice Mummies, …
• Collections in Switzerland, Germany, Italy, France, USA, Australia, …
• Field work in Egypt, Iran, Botswana, Sudan …

Paleopathology and Mummy 
Studies Group 

Athenaeum Stiftung

Forschungskredit UZH
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Krankheiten (Kardiovaskulär, Arthrose) 
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Paleopathology and 
Mummy Studies

• Experimental and basic mummification 
studies 

• Feasibility of clinical and experimental 
diagnostic imaging modalities 

• Developing of portable imaging methods 
• Promoting a paleo-one-health approach
• Paleo-epidemiology of NCDs
• Clinical assessments of paleopathological 

cases 
• Capacity Building in Egypt 
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Der Mann aus dem Eis 
ca. 3300 v. Chr. 
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Was können wir von alten Pathogenen lernen?

• Identifikation der Verursacher historischer Pandemien

• Einblicke in die Langzeitevolution von Pathogenen

• Gemeinsame Vorfahren und Mutationsraten von Pathogenen



Institute of Evolutionary Medicine (IEM)



Institute of Evolutionary Medicine (IEM)

B17 B61

B78 G12



Institute of Evolutionary Medicine (IEM)

Results
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Paleopathology and 
Mummy Studies

Artificial Natron: Modeling the saline 
deposits of Wadi El Natrun

Chemical 
Compund NaCl Na2SO4 Na2CO3 NaHCO3

Fraction in % 54 16 18 12
Amount in kg 75.6 22.4 25.2 16.8
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Microevolution of the human body 
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Changes in body morphology

• Such significant changes in morphological characteristics include:

• Decrease in gastro-intestinal size (Aiello/Wheeler, Current 
Anthropology, 1995) 

• Decrease in body robustness, weight and height (Katzmarzyk/Leonard, 
AJPA, 1998)

• Microcranialisation, brachycephalisation (Henneberg et al. 1979)
• Reductions in the size and number of teeth (Brace et al., Evolution, 

1987)

• Have occurred since the time major civilizations developed. 

• Alterations are likely to be at least partially the result of structural 
reductions (response to lowered demands for physical strength and 
extra-oral food preparation).  
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Temporal changes in height, weight and BMI 
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A global perspective 

The Lancet, 2016
The Lancet, 2017
Elife, 2016, 2021
Nature, 2019

- We are part of the worldwide NCD-RisC
mega-consortium (ca. 1’000 co-authors, 
led by Imperial College London)
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The future of human (global…) health  
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Evolutionary Medicine and Global Health 

• Only by considering evolutionary and historic perspectives, 
one is able to design effective and sustainable global 
health polices for the future

• Evolutionary medicine can provide a crucial holistic 
framework for health promotion in order to increase the 
effectiveness of public health theory and programs

• A more profound understanding of health and disease, of the
impact of environment shall lead to better prevention and
treatments, change in lifestyle
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Frank Rühli and team 

Mastertitelformat bearbeiten
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Current situation

• 26% of people do not have access to clean drinking water

• 720-811 million people are undernourrished

• Children under 5 years of age: 22% are stunted, 7% suffer from wasting

• The global temperature reached 1.2°C above pre-industrial baseline

• More than 25% of species are threatened with extinction

• One third of all fish stock are overfished
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Covid-19 and evolutionary 
perspectives
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• Zukünftige globale Herausforderungen wie Pandemien, Umweltveränderungen
oder sozio-ökonomische Probleme (Gesundheitsversorgung, Global Health 
Strategien) verlangen nach “critical thinking” und der Implementierung von 
historischem und evoutionärem Wissen (Langfristige Daten, Human Ecology inkl. 
Demographie, Krankheitsreservoirs, Life-Style Veränderungen) 

Bedeutung von evolutionärer Medizin

Pestuntersuchungskasten um 1901,              
Medizinische Sammlung IEM 



Institute of Evolutionary Medicine

Learning from the past: The Swiss Pandemic Gap 
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Pandemic gap in Switzerland

Staub et al., Swiss Med Weekly, 
2021
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2021
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Evolutionary Medicine als Teil von One Health

Evolutionäre Medizin ist per definitionem analog zu One Health: holistisch, transdisziplinär, multifaktoriell

Evolutionary medicine or Darwinian medicine investigates human disease vulnerability and 
disease aetiologies (genetics, behaviour, environment, pathogens etc.) from an evolutionary 
perspective
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Thank you

www.iem.uzh.ch

frank.ruehli@iem.uzh.ch

P. Cézanne, Young Man with a 
Skull, 1896-98


