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Fish cell lines as non-animal alternatives

2

Fish invitrom for environmental risk assessment



RTgill-W1 cell line to predict acute fish toxicity (instead of OECD TG203)

Hypothesis: Gill as primary target for acute toxicity



RTgill-W1 cell line to predict acute fish toxicity (instead of OECD TG203)
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Fish test more sensitive

Cell test more sensitive

Tanneberger et al., 2013, ES&T 47: 1110−1119 

-1 0 1 2 3

-1

0

1

2

3

log EC50 (mg/L) RTgill-W1

lo
g

 L
C

5
0
 (

m
g

/L
)

a
c

u
te

 f
is

h
 t

o
x

ic
it

y
 t

e
s

t

Fish test more sensitive

Cell test more sensitive

Natsch et al., 2018, ET&C 37(3): 931-941

Study on fragrances

RTgill-W1 cell line assay: Validation studies
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Natsch et al., 2018, ET&C 37(3): 931-941

Study on fragrances

Predict acute fish toxicity of fragrances: RTgill-W1 & RTgutGC

RTgill-W1: 38 fragrances

Schug et al., 2020, ALTEX 37(1).

Collaboration with Firmenich 

RTgutGC: 16 OTHER fragrances

RTgutGC RTgutGC

RTgill-W1 data and 

RTgutGC data 
combined



mail: info@aquatox-solutions.ch

phone: +41 76 778 12 80 

web page: www.aquatox-solutions.ch

Contact us: 

Offering animal-free alternative testing methods for fish, 

focusing on fish cells and fish embryos as test models.

Follow us: Since February 2023: 

GLP: 

Good Laboratory 

Praxis



Intestinal accumulation and transfer model - RTgutGC
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Different difficulties for in vitro testing

1. Sorption to plastic

2. Evaporation

3. Solubility – Chemical dosing

Schug et al., 2018, Analytical 

Methods 10(36), 4353–4476.

TransFEr * chamber
*FE stands for Firmenich - Eawag



Intestinal accumulation and transfer model - RTgutGC
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increasing logKOW

2.2 5 6.3

Paracellular

Cytosolic

Lateral

Uptake/efflux

Binding

Biotransformation

Schug et al., Environ. Sci. Technol. 

2019, 53: 12062−12070.



Bioconcentration assessment (instead of OECD TG305)

OECD TG319

Primary hepatocytes 

(OECD TG319A)
S9 sub-cellular fractions 

(OECD TG319B)OR

Computational model

In vitro-

derived BCF
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(Balk at el., 2023, 

Environment International 
174, 107798; 
Balk et al., 2024 ES&T 

58(3), 1452–1461)

RTgill-W1

Gut

Gill

RTL-W1

RTgutGC

Liver

Or: Use of cell lines

(Stadnicka-Michalak  et al., 

2018, ES&T 52(5), 3091-3100.)



Predicting reduced fish growth

RTgill-W1 cell line as model

of richly perfused tissue

Hypothesis: Less growth means fewer cells

example: Propiconazole

11(Stadnicka-Michalak J et al., 2015, Science Advances, Vol. 1, no. 7, e1500302.)



Hypothesis: Less growth means fewer cells (proof-of-concept)

individual fish

fish mean

Cell line-based 

prediction

(Stadnicka-Michalak J et al., 2015, Science Advances, Vol. 1, no. 7, e1500302.) 12

Predicting reduced fish growth
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