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• Growing concern of elevated levels of heavy metals in water since second half

of past century

• Environmental impact of heavy metals was mostly attributed to industrial

sources

• A significant part of the anthropogenic emissions of heavy metals ends up in

wastewater

• Major industrial sources include surface treatment processes with elements

such as Cd, Pb, Mn, Cu, Zn, Cr, Hg, As, Fe and Ni

Background



Sources of Heavy Metals in Water 
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Toxic Effects on Human Health 



Develop an effective biological sensor for precise detection of 
heavy metals in waters and their biological effects 

Rationale & Aim 



Why Zebrafish ? 

• Small Size

• Rapid multiplication: All major 

organs develop within 3 days 

post-fertilization

• Generation time: 3-4 months

• Produces 300-400 eggs every 

2 weeks

• Transparent embryos

• Lots of genomic data available 

for manipulation



Transgenic Zebrafish as a Biosensor 





Expected outcomes

• Developing a highly effective, reliable, and precise biosensor with the great

benefit of easy operation

• Enabling regular monitoring of water contamination in any setting

• Open up for the investigation of effective strategies to reduce the level of

contaminants in water resources

• Amplifying the development towards a sustainable environment by

contributing to clean and safe water resources for:

• Humans

• But also other affected animals and plants in the related ecosystem



Ethical Perspectives 

Is it right to do 

this study?

There is the risk I die due to the 

contamination of the water…

I will have to 

carry an 

extra 

physiological 

burden…

If I glow, I will be 

an easier target for 

predators… 

They will not allow me 

to live an entire fish life 

in the ocean…

Society

We will finally have 

clean water again!

We won’t have to 

eat contaminated 

food anymore!

Maybe we can 

use the 

technology for 

other purposes 

as well that 

benefit us!
The researchers

PC: This could 

be our 

breakthrough 

as scientists!

It is our duty 

to serve the 

society!

Should I sacrifice 

myself for the 

greater good?

We won’t have to eat 

contaminated food 

anymore!

We will finally have 

clean water again!

Ecosystem



Open questions:

• Duty ethics: Is it right to use fish as biosensors, i.e. as some kind of tool?

• Duty ethics: In general, is it right to modify the DNA of animals and to intercept

with the nature of living creatures?

• Freedom & rights: Is it right to keep fish in small tanks in a lab, or do they have

some kind of right to be free?

• Consequentialism & care: Is the wellbeing of humans more important than of

animals?

• Virtue/duty: Is it ethical to sacrifice oneself for the greater good?



DISCUSSION


