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Physiologically based kinetic (PBK) 
model

dAtissue

dt
= Qtissue ∗ Cart − CVtissue
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Generic model:
Not animal species or chemical 
specific

CVtissue = ΤCtissue PCtissue ∗ BP

Ctissue  = ΤAtissue Vtissue

Uptake, distribution, metabolism 
and excretion of a chemical over 
time



Perfluorooctanesulfonic acid (PFOS)

Rosato et al, 2024
Long environmental half-life
Mean half-life in human: 4.8 years



Kinetics of PFOS
Highly plasma protein bound
→ Barely any liver metabolism

Enterohepatic recycling
→ Bile flow back to intestines
• Reabsorption through intestines
• Fecal excretion 

Tubular urinary resorption
→ Limited urinary excretion

Transfer into milk and eggs
• Low transfer into milk
• High transfer into eggs

Bi
le

Gut lumen

Gut tissue

Liver

Adipose tissue

Heart

Bone

Muscle

Lung

Brain

Kidney

Ar
te

ria
l/V

en
ou

s 
bl

oo
d

Mammary

Reservoir
(Milk)

Bladder

Oral Feces

Absorption

Urine

Milk

Long half-life in the body
Half-life in livestock up to years

→ Concentrations affected by body weight gain
Jones et al, 2003
Death et al, 2021
EPA 2014



Growth curves (Cattle)



Results cattle plasma

Lupton et al, 2014
Lupton et al, 2015

8000 ug/kg 98 ug/kg 9090 ug/kg

Study duration:
343 days



Results cattle tissue

Lupton et al, 2014
Lupton et al, 2015

8000 ug/kg 98 ug/kg 9090 ug/kg

Liver

Muscle

Kidney



Results sheep fitting data

Kowalczyk et al, 2012

1.16 ug/kg
Plasma

1.45 ug/kg
Plasma

1.16 ug/kg
Liver

Muscle

Kidney

1.45 ug/kg

Study duration:
42 days



Results sheep liver independent data

Zafeiraki et al, 2016

Liver

Study duration:
112 days



Results chicken blood and tissue
Blood 
100 ug/kg

Liver
100 ug/kg

Blood 
1000 ug/kg

Kidney

Yeung et al, 2009

1000 ug/kg

Study duration:
42 days



Tissue prediction PFOS

Predictions of liver, kidney, muscle concentrations
• Overpredictions in beef cattle (up to 5-fold)
• Accurate or underpredictions in sheep (up to 4-fold)
• Overpredictions for liver in chicken (>10-fold)

• Kidney predictions seem accurate

In general: concentrations liver > plasma > kidney > muscle

Partition coefficients = tissue-plasma concentration ratio
• Taken from literature



Inconsistencies literature data (chicken)
Partition coefficients
Male White Leghorn chicken
Subcutaneous implantation over 28 days

Liver-plasma concentration ratio: up to 6.5

(Yoo et al, 2009)

Evaluation study
Male White Leghorn chicken
Oral administration over 21 days

Liver-plasma concentration ratio: 0.6

(Yeung at al, 2009)

Difference of
 up to factor 10



Inconsistencies literature data (cattle)
Plasma 
concentration

Lupton et al, 2014
Single oral bolus dose 
(8000 ug/kg)



Conclusion

• Developed a PBK model including growth to predict accumulation of PFOS in 
livestock

• Plasma/blood predictions were accurate

• Tissue concentrations generally overpredicted

More data necessary to increase confidence in the model
Better understanding of factors influencing measurement
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