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Chlorpyrifos – cerebellum height and other morphometrics, PND 11 pups, summary of DNT study report
The study report on developmental neurotoxicity (DNT) [1] features two analyses of cerebellum height (and other brain morphometrics). 
Initially, in the first version from May 1998, a three-way ANOVA was provided with dose Group (0 vs 5 mg/kg bw/day), Time (PND 11 + 65) and Sex as main effects and all two-factor interactions. For cerebellum height, the ANOVA results show p(Group)=0.0063, p(Group X Time)=0.0291, p(Group X Sex)=0.5407, thereby demonstrating an overall significant main effect on cerebellum height at the high dose compared to control pups ([1] p. 91). 
Subsequently, in March 1999, a more detailed analysis of morphometrics data was reported, using one-way ANOVA with the factor dose Group (0, 0.3, 1, 5 mg/kg bw/day) and with Dunnett’s posthoc test [2], separately for sexes and time points. For cerebellum height on PND 11, ANOVA were significant at p=0.0295 (males) and p=0.0366 (females), with Dunnett’s test p<0.05 for high dose males and mid dose females. For eight other morphometrics, the ANOVA was significant for four (males) and one (females) outcomes on PND 11, of which one (males, high dose ant./post. cerebellum) and one (females, high dose, caudate putamen) were significant in Dunnett’s test (Table 5 in [3] and Tables 1, 3 and 4 in Supplement 2 of [1]. These statistically significant effects were dismissed by the test laboratory as either secondary to maternal toxicity at the high dose, or as inconsistent and biologically implausible [1].
Chlorpyrifos – timing and groups of brain morphometrics measurements
For chlorpyrifos, brain morphometric measurements of both sexes and all dose groups of PND 11 pup brains were performed on the same occasion. For PND 65, control and high dose brains of both sexes were analyzed on one occasion, female mid dose brains were analyzed at a later occasion, and the remaining groups were not analyzed.
Chlorpyrifos – re-analysis of cerebellum height relative to brain weight, PND 11 pups,
Guideline toxicity studies are not designed in order to advance mechanistic understanding of observed effects. Accordingly, a biological interpretation of the observed effects of chlorpyrifos on the cerebellum is not realistic within the DNT study [1] as such. In order to enable regulatory authorities to evaluate and interpret effects, and, where necessary, prescribe further testing, all findings must be reported.
Future attempts to interpret the biological significance of changes in cerebellum dimensions, for example as part of the ongoing evaluation for re-approval of chlorpyrifos in the EU, may consider the following points:
(1)	Expressed in units of control group standard deviation (SD), response levels of cerebellum height relative to brain weight on PND 11 were between 2.4 and 3.4 control group SD in the low and mid dosage groups. In the absence of a specific biologically informed threshold, a response level of 1 SD may be regarded as biologically significant [4, 5], or, if the effect is considered severe, such as structural changes in the brain [4], 0.5 SD may be used as a criterion of relevance instead [5].
(2)	Effects on linear measurements consistently involving one specific major brain area within a study are regarded to be a strong indicator that developmental neurotoxicity has occurred [6]. 
(3)	Cerebellar height is determined as one of several simple brain linear morphometric measures in order to screen for effects in all neural elements within that region [6]. Such effects measures are rather coarse and non-specific and have no direct interpretation at the cellular level; changes could be a consequence of, e.g., altered cell numbers, synaptic densities, or extent of myelination.
[bookmark: Figures](4)	A recent human health risk assessment of chlorpyrifos, performed by the US EPA, concluded that reference values for chronic exposure should be lowered substantially, due to evidence of DNT at low exposures in epidemiological studies which is supported by other scientific evidence [7, 8].
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