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INTRODUCTION 
Background

• ECHA and EFSA published a guidance for TH disruptors
in animals should be investigated for human relevance to
enhance the safety measure of novel plant protection
products.

• Advancements in NAMs provides in vitro test systems
to evaluate the catabolism rate of TH. It has the potential
to prediction species differences response, gender
disparity and population variability.

CONCLUSION
• PCB153 MoA: Increased T4G production in both rat

and human over 24-hours, T3 production was
unaffected in both species. Higher T4 clearance rate
in rat than in human over 24-hours. Cyp2B & 3A
upregulated in both species. Ugt2B upregulated in
rat.

• PCN MoA: Increased T4G production in rat but not in
human over 24-hours. T3 production slightly
decreased in rat (not in human). Higher T4 clearance
rate in rat (not in human). Cyp3A and Ugt2B1
expression upregulated in rat only (no Cyp/Ugt
upregulation in human).

• RIF MoA: No effect on T4G production in both
species, but a significant T3 increase was noticed in
human. Slightly higher T4 clearance rate was noticed
in human only. Cyp2B/3A and Ugt1A1 genes
upregulated in human only.

Adverse outcome pathway (AOP) of Nuclear receptor agonist inducing
thyroid perturbation. MIE (green) key events (blue) and associated events (grey)
are the network of TH signaling that involves feedback interactions of the
hypothalamic–pituitary–thyroid (HPT) axis, circulatory system, liver, and other
tissues Noyes et al. (2019).

Research And Development

AIMS
• The model was then used to evaluate TH perturbation

(key and associated events) after assault of known
nuclear receptor agonists.

METHODS
• Repeated 7-day exposure to Phenobarbital (PB, 100

and 500μM), Rifampicin (RIF,10μM), Pregnenolone
16α-carbonitrile (PCN, 20μM), Polychlorinated
biphenyl 153 (PCB153, 30μM).

• On Day 9 of culture, addition of labeled T4 (0.05 μM,
and 0.1 μM rat and human respectively)

• 3 Human (2 Male,1 Female) and 1 Rat (SD, male).

• LC-MS/MS analysis of T4, T4G, T4S, T3 (in media).

• T4 Intrinsic clearance (CLint (in vitro) calculation
(Richardson et al. (2014).

• qRT-PCR for phase I and II enzymes.
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SUMMARY 
• T4G production rate was increased over 24-hours in

both species. The production rate was much higher
in rat than in human.

• T3S was not observed and requires further
investigation.

• Species difference in T4 clearance was observed
with PCN (rat-sensitive), PCB153 (rat-sensitive) and
RIF (human-sensitive).

• PB, CITCO, DEX did not show any response in T4G.
Though no changes in T4-clearance in either
species, warranting further investigation and
technical troubleshooting.

• Consistent Cyp and Ugt gene expression data of
known NR agonist among both human and rat
species.

RESULTS

Treatment 

Harvest 

T4 addition  

T4 metabolism in Rat and Human: T4G production in both species showed a constant increased of T4G over 24-hours. Significant higher rate of production was seen in rat (SD)
compared to human. PCB153 and PCN exposure has further increased the production in rat over 24-hours. While in human only PCB153 exposure has increased T4G production (relative
to DMSO control). T4S no peak was observed in both species. T3 production in both species was at a similar rate with a consistent increase over 24-hours. RIF exposure has increased the
production in human after 24-hours (not seen in rat). T4 concentration in media decreases after exposure to PCB153 (11%), PCN (44%), and PB500 (75%) after 24-hours in rat. While in
human, the decrease was noticed after exposure to PB500 (63.5%), RIF (75%) and PCB153 (64%). T4 clearance rate Intrinsic clearance (CLint (in vitro) of T4 in the rat model after PCB153
and PCN treatment was calculated at 4.2 and 1.9 µL/min/106 cells, respectively. While in human tri-cultures, Intrinsic clearance (CLint (in vitro) of T4 after PB and RIF was calculated at 1.2
and 1.4 µL/min/106 cells, respectively.

T4 METABOLISM RAT VS HUMAN

Intrinsic clearance (CLint (in vitro) of T4 in the rat and human Tri-culture model
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Cyp mRNA EXPRESSION RAT VS HUMAN

Ugt mRNA EXPRESSION RAT VS HUMAN


