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Animal Experimentation in Switzerland 

Swiss Federal Statistical Office  

Animal Welfare 
 
Costs 



Swiss Federal Statistical Office  



3Rs 

There is a 4 R: Responsibility. 
 

Have a clear hypothesis and plan experiment 
responsibly 



Alternatives 
Scientists use many ways to try to replace animals used in research. 
These include using cell cultures, computer modelling and human studies. 
 
Researchers must, by law, use these techniques if they would be as 
effective as using animals. 



Absolutely No Animal Research - Why? 

1. Animals have rights! 
 

2. Animals surely deserve to live their lives free from 
suffering and exploitation. 
 

3. Animals are not ours to: 
• eat 
• wear  
• experiment on  
• use for entertainment  
• abuse 
 

People for the Ethical Treatment of Animals 

http://www.peta.org/ 



Benefits as a Result of Animal Research 

Since the early 1900’s life expectancies 
have increased from 47 to about 77. 
 

Economic Impact – the medical industry 
alone recognized about a 57 trillion dollar 
savings in the 70’s and 80’s 

 

Drug treatments, vaccines and surgical 
procedures have been developed to 
improve the quality of life for animals 



But, this is an ongoing debate that 
we’re not here to engage! 



The fact is animal research does occur and we 
need to know our responsibilities 

Complement animal experimentation with other alternatives 



Alternatives to Animal Research 

Experimental Systems: 

 

1) 2D Cell Culture 

2) 3D Cell Culture 

3) Organ on Chip 

4) Stem Cell Research 

5) Computer modeling 

X 

X 



2D-Cell Culture Models 



Cell Culture Systems do not answer all the questions. 
 
Example: Prion Protein: No toxicity in Cell Lines 
 
But they do offer solutions to understand certain mechanistic events: Simple models. 
 
Examples: signaling cascades, Cell migration….. 
 
 
Goal is to reduce number of animals by taking advantage of alternate methods!! 



2D Cell Culture 







Synuclein can form Fibrils In Vitro 

EM Images of recombinant Syn proteins 



Synuclein Firbrils induce aggregates in Cells  

Cells were transduced using special lipophilic compounds 



Synuclein Inclusions are inside the Cells 



Synuclein inclusions resemble Lewy bodies 



Endogenous Syn is modified 



Inclusions contain majority of endogenous Syn 



EM images of Inclusions 



Inclusions are associated with chaperones 

This is also 
observed with Lewy 
bodies in patients 



Summary 

A cell culture model recapitulated Lewy body like structures. 
 
Model system can be used to study mechanistic details as 
To how inclusions are formed: CRISPR technology 
 
 







Disadvantages of 2D 

Altered Cell Shape. 
 
Altered functions/ signaling 
 
Loss of polarity 



Growing cells in 3D alters cell proliferation and morphology. 

 

Growing cells in 3D reveals a more realistic drug response. 

 

Growing cells in 3D captures phenotypic heterogeneity. 

 

Growing cells in 3D changes gene expression and cell behavior. 

 

Growing cells in 3D mimics the tumor microenvironment. 

Advantages of 3D Culture 



3D cell culture movie 













Goal 
To constitute a cell culture model to observe amyloid plaques and NFT and understand 
Mechanistic details 



Lenti viral vectors 



Methodology for 3D Cell Culture 



Establishment of 3D Cell Culture 



Thick and Thin Cultures 



Cells release Aβ 





Accumulation of Aβ aggregates 





Accumulation of Aβ peptides 



Accumulation of amyloid 



Pharmacological Modulation 





Aβ and Tau are in insoluble fractions 



Aggregated p-Tau  



Aggregated p-Tau  



Aggregated p-Tau upon GSK3β inhibition  



Disadvantages 

Organoids are highly variable in size and shape, and it is difficult to maintain 
cells in consistent positions in these structures for extended analysis.  
 
Another drawback of 3D models is that functional analysis of entrapped cells—
for example, to quantify transcellular transport, absorption or secretion—is 
often hampered by the difficulty of sampling luminal contents, 
 
It is difficult to harvest cellular components for biochemical and genetic 
analysis. 
 
Reproducibility of results. 
 
The absence of fluid flow also precludes the study of how cultured cells 
interact with circulating blood and immune cells  
 
 
 



Organs on Chip 



An organ-on-a-chip is a microfluidic cell culture device that contains continuously perfused chambers inhabited by living 

cells arranged to simulate tissue- and organ-level physiology. 





Lung on Chip 



Designing Lung on Chip 



Mechanical Stretching 



Pulmonary Inflammation Model 



Bacterial Infection Model 



Movie 



Nanoparticles can enter blood stream  



Observed when cancer patients 
Were treated with IL-2 

Pulmonary Edema Model 



IL-2 crosses the membrane barrier 



Blood Clots 



Pharmacological modulation 



Comparison with animal model 





Thank You 
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