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Authors’ responses submitted on Oct 6, 2026
Coach’s comment on Oct 20, 2026
Coach’s comment on Oct 22, 2026

1. The title can be accorded with OECD guidance.
Authors’ response: Agreed. We have added the direction of change for the MIE and changed the titles of the six AOP to:
AOP 324: Increase in reactive oxygen species leading to growth inhibition via oxidative DNA damage and cell cycle disruption
AOP325: Increase in reactive oxygen species leading to growth inhibition via oxidative DNA damage and cell death
AOP326: Increase in reactive oxygen species leading to growth inhibition via lipid peroxidation and decreased cell proliferation
AOP331: Increase in reactive oxygen species leading to growth inhibition via lipid peroxidation and cell death
AOP332: Increase in reactive oxygen species leading to growth inhibition via protein oxidation and decreased cell proliferation
AOP333: Increase in reactive oxygen species leading to growth inhibition via protein oxidation and cell death
Coach’s comment: Okay.

2. Regulatory relevance of the AO can be revised with point of view of early life stages.
Authors’ response: We revised the "Considerations for Potential Applications of the AOP" section of all six AOP main pages (AOP 324, 325, 326, 331, 332 and 333) to address early life stages explicitly. The changes are:
· Sensitivity of early life stages. Each page now states that embryonic, larval and juvenile stages are expected to be particularly sensitive to the pathway, and that the AOP is especially relevant for interpreting growth effects in early-life-stage tests. The rationale is specific to each pathway. For AOP 324 it is the high growth and proliferation rates. For AOP 325 it is the dependence of growth on viable cell populations during development. For AOP 326, 331, 332 and 333 it is the dependence on sustained ATP supply, plus viable cell populations (AOP 331, 333) or high proliferation rates (AOP 332).
· Regulatory relevance of the AO. Each page now notes that reduced early-life-stage growth can compromise survival, development and reproductive success. These are outcomes of demographic significance for population sustainability, which strengthens the regulatory relevance of the AO in line with the Handbook (Section 2J).
· Assays and test systems. We added that NAM and cytotoxicity assays based on embryonic cells or embryo models can be mapped to the AOPs. In AOP 324 and 325 we also specified the relevant early-life-stage context for growth tests, such as TG 210.
· Weight of evidence and research needs. Life stage was added to the weight-of-evidence considerations (AOP 326, 331, 333), and early life stages were added to the method-development and future-research needs (all six AOPs).
Coach’s comment: It does not seem that the “Considerations for Potential Applications of the AOP” sections in the AOP top pages have been changed in the AOP-Wiki.
Coach’s comment: Okay.


3. The level of support for Essentiality of the KEs can be revised to clarify the description of AO (in terms of AOP263) in the table.
Authors’ response: As AO is the final event and does not have a downstream KE, the essentiality assessment (which by definition assesses the impact of upstream KE as the main target) of the AO is considered not needed. But the evidence support for the AO was assessed in terms of biological plausibility and empirical support sections. Therefore no change was made.
Coach’s comment: Okay.

4. MIE1115 Increase in ROS is cellular and KE1392 Increase in Oxidative Stress is molecular. Some rational starting with cellular event leading to molecular event may be added.
Authors’ response: After a discussion with the coach, we have agreed that this should be further discussed in the Mystery of ROS group, as both levels of organization are ok, but context-dependent. Therefore we did not make any change.
Coach’s comment: Okay.

5. KE155 is defined as "cellular" event, however, "cell" term is not defined.
Authors’ response: We have however added the general cell and organ terms to the KE page.
[image: ]
Coach’s comment: Okay.

6. The life stage applicability domain is early life stages such as embryo and juvenile in current AO (KE1521) Decrease, Growth. How It is Measured or Detected can be updated with measurements.
Authors’ response: Agreed. We have added the following text to this section (marked with non-endorsed: 
[image: ]
[image: ]

Coach’s comment: Okay.

7. Taxonomic Applicability “mouse” and “rat” in KER2009 “Increase, ROS leads to Increase, Oxidative Stress” was added by authors of different AOP and deleted by the authors of AOP324. Has the author of AOP505 been informed? The rational for deleting “mouse” and “rat” can be explained. In text of Domain of Applicability, it is described as “The current AOP-Wiki relationship page identifies human, mouse and rat with high evidence, but the ROS-growth evidence base supports extension to algae, fish, crustaceans, mollusks and other organisms relevant to environmental toxicology (AOP-Wiki, 2026a). The relationship is expected to be conserved because it is based on redox chemistry and conserved antioxidant-defense systems rather than on a taxon-specific receptor or signaling pathway.” as of July 31st 2026.
Authors’ response: This was a mistake and we have added mouse and rat back to the domain of applicability.
[image: ]
Coach’s comment: Okay.

8. Please revise KER3480, KER2203, KER2204 and KER2205.
(Revision points are highlighted with markers in the excel file.)
Authors’ response: We have added text the missing sections on these KER pages.
Coach’s comment: Okay.
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How It Is Measured or Detected [©]

Growth can be indicated by measuring weight, length, total volume, and/or total area of a tissue, organ or
individual organism.

Revised version (non-endorsed, added by You Song, 02/09/2026)

Growth can be measured as a change in size, mass, biomass, length, area, volume, or growth rate of a tissue, organ,
or whole organism over a defined exposure period. The appropriate measurement depends on the biological
system, lfe stage, and test species.

At the organism level, growth is commonly assessed by measuring body weight, wet weight, dry weight, body
length, standard length, total length, shell length, shoot height, root length, frond number, frond area, cell density,
biomass, or relative growth rate. Growth inhibition is typically expressed as a statistically significant reduction
relative to the control, or as an effect concentration causing a defined percentage reduction in growth, such as ECx,
ErCx, EyCx, LOEC, NOEC, or benchmark concentration/dose values.

For unicellular algae and cyanobacteria, growth is commonly quantified from changes in biomass over time.
Biomass may be estimated using direct cell counts, electronic particle counters, microscopy, optical density,
fluorescence, chlorophyll-related measurements, or other validated biomass proxies. Growth inhibition is
commonly calculated from average specific growth rate and yield.

For aquatic macrophytes such as Lemna spp., growth is typically quantified using frond number and at least one
additional growth-related variable, such as total frond area, dry weight, fresh weight, or image-based area
measurements. Digital imaging, flatbed scanning, stereomicroscopy, or automated image-analysis tools can be
used to quantify frond area and related morphological endpoints.

For terrestrial plants, growth can be measured using seedling emergence, survival, shoot height, root length, fresh
or dry biomass, leaf area, and visual signs of phytotoxicity such s chlorosis, necrosis, deformation, or delayed
development. Measurements may be made using rulers or calipers, analytical balances, scanners, digital imaging,
or plant image-analysis software.

For aquatic invertebrates, growth may be assessed using body length, body area, wet weight, dry weight,
developmental stage, or size at defined time points. In small organisms such as Daphnia, body length is often
measured from microscope or stereomicroscope images using calibrated image-analysis software.

For fish and amphibians, growth is commonly assessed using wet weight, dry weight, standard length, total length,
snout-vent length, condition factor, developmental stage, and specific growth rate. Measurements may be
obtained using balances, calipers, digital imaging, or stereomicroscopy, depending on organism size and life stage.

For mammals and other vertebrates in repeated-dose or reproductive/developmental toxicity studies, growth-
related endpoints are typically evaluated using body weight, body-weight gain, food and water consumption, pup
or offspring weight, litter growth, organ weight, and developmental landmarks. These endpoints are usually
interpreted together with clinical observations, survival, pathology, and reproductive or developmental parameters.

Because growth is an integrative apical endpoint, measurement should be performed over a biologically
appropriate time window and interpreted in relation to survival, developmental delay, nutritional status,
reproductive output, and general toxicity. Direct measurements of organismal size, biomass, or growth rate provide
the strongest evidence for this key event, whereas indirect indicators such as altered morphology, reduced
condition factor, or reduced organ weight may provide supporting evidence depending on biological context.
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Relevant OECD Test Guidelines include, but are not limited to:

 OECD TG 201: Freshwater Alga and Cyanobacteria, Growth Inhibition Test. This guideline directly assesses
inhibition of algal or cyanobacterial growth, typically using average specific growth rate and yield as response
variables.

o OECD TG 208: Terrestrial Plant Test: Seedling Emergence and Seedling Growth Test. This guideline assesses
effects on seedling emergence and early growth of terrestrial plants, including biomass, shoot height, and
visible phytotoxic effects.

 OECD TG 211: Daphnia magna Reproduction Test. Although the primary endpoint is reproductive output, the
test can provide chronic organism-level information relevant to population performance, and growth-related
observations such as body size may be reported as supporting endpoints when included in the study design.

« OECD TG 212: Fish, Short-term Toxicity Test on Embryo and Sac-Fry Stages. This guideline assesses toxicity
during early fish development from fertilized egg to the end of the sac-fry stage. Growth-related
developmental observations may support interpretation of early-life-stage impairment.

 OECD TG 215: Fish, Juvenile Growth Test. This guideline directly evaluates effects on juvenile fish growth. Effects
are expressed using growth rate, and concentration-response analysis can be used to estimate concentrations
causing a defined percentage change in growth rate.

 OECD TG 221: Lemna sp. Growth Inhibition Test. This guideline directly assesses effects on vegetative growth of
Lemna spp. using average specific growth rate and yield, commonly based on frond number and additional
variables such as frond area or biomass.

« OECD TG 228: Determination of Developmental Toxicity to Dipteran Dung Flies. This guideline is relevant where

chemical exposure affects development and growth-related performance in terrestrial invertebrates.

« OECD TG 241: Larval Amphibian Growth and Development Assay. This guideline evaluates growth and
development in amphibians from fertilization through the early juvenile period.

 OECD TG 407: Repeated Dose 28-day Oral Toxicity Study in Rodents. This guideline includes body weight and
food/water consumption measurements as part of the assessment of repeated-dose systemic toxicity.

 OECD TG 408: Repeated Dose 90-day Oral Toxicity Study in Rodents. This guideline includes body weight and
related clinical observations as part of subchronic systemic toxicity assessment.

« OECD TG 416: Two-Generation Reproduction Toxicity. This guideline evaluates effects on reproduction as well as
growth and development of offspring across generations.

« OECD TG 422: Combined Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity
Screening Test. This guideline includes body weight, food/water consumption, offspring observations and
measurements, and developmental parameters.

 OECD TG 443: Extended One-Generation Reproductive Toxicity Study. This guideline evaluates reproductive and
developmental effects, including health, growth, development, and function of offspring following pre- and
postnatal exposure.

« OECD TG 453: Combined Chronic Toxicity/Carcinogenicity Studies. This guideline includes body weight and
body-weight gain as part of the evaluation of chronic systemic toxicity and carcinogenicity.
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