The SE CA does not support the proposed classification as a Repr. 2f. The DS agrees that there is clear evidence of adverse effects on male fertility, but mechanistic information raises doubt about the relevance of the hazard for humans. We do not agree with the interpretation of data for human relevance and propose that lysmeral be classified as Repr. 1B H360Fd based on its adverse effects on fertility and development.

FERTILITY
The DS proposes species specificity for toxicity of lysmeral, mediated by its metabolite TBBA via this MoA: after metabolism of lysmeral, TBBA forms conjugates with Coenzyme A (CoA). In rat hepatocytes TBBA-CoA conjugates accumulate at high levels while in humans lower levels of TBBA-CoA are formed and they are cleared faster. The DS proposes that in rat TBBA-CoA accumulation leads to depletion of the intracellular pools of CoA, consequent disruption of lipid synthesis and testicular toxicity. The SE CA does not agree that existing information is sufficient to exclude human relevance based on the arguments below:

· Metabolism of lysmeral is qualitatively similar in rat and human. TBBA is formed and identified as the most abundant metabolite in humans (Scherer 2016, Pluym 2016). 
· The suggested quantitative differences in TBBA-CoA kinetics between rat and human is based on in vitro data, where TBBA-CoA was measured in plated cells. No in vivo data is available to confirm such differences. It is not clarified how these measures extrapolate to in vivo levels of the metabolite and threshold for toxicity. 
· In vivo examination of lysmeral excretion shows comparable levels of TBBA in urine after oral administration in rat and human, about 14% of the dose in human (Scherer 2016) and 7-19% in rat (Roche 1985).
· The biological plausibility of the proposed MoA is uncertain. CoA is involved in many fundamental cellular processes. The proposed causality (testicular toxicity caused by disturbing CoA and lipid homeostasis) has not been supported, e.g. by reference to any known testicular toxicants. In addition, key event(s) leading from “disruption of the lipid synthesis” to “testicular toxicity” are not defined (e.g. not clear if conjugate accumulation occurs in testis or liver). 
· Importantly, alternative MoA(s) have not been considered. In particular, an endocrine disturbing (ED) MoA cannot be ruled out. In vitro lysmeral binds to and modulates the activity of the estrogen receptor (Charles and Darbre 2009). In vivo, in addition to causing testicular toxicity, it affects several ED-responsive parameters including female reproductive organs (see below) and vitellogenin production (BASF SE 2016). Thus, alternative/multiple MoA(s) for lysmeral cannot be excluded.
· The DS has not considered the effects reported in female rats. Female parameters are not available from most studies, as these were either performed on males, or it is not clear from the reporting (study summaries on ECHA dissemination site) if females were sufficiently examined. Nevertheless, there is evidence of toxicity to females, e.g. from the EOGRTS (BASF SE 2017) and studies on analogues.

In the EOGRTS the highest dose (10 mg/kg/d) was below the fertility LOAEL (40 mg/kg/d) and caused minimal systemic toxicity (reduced mean bw <6% and increased liver weights <20% with minimal histopathology). Hence, the study was performed at too low dose to fully conclude on the toxicity. 
At 10 mg/kg/d in F0 females ovary weights were reduced (12%) and were below the historical control range. Also, uterus weights were decreased (16%) (Table 1). In F1 females the Differential Ovarian Follicle Count (DOFC) was decreased. Statistical significance and ovary weight in F1 animals was not reported. However, a change in follicle number will often be apparent prior to a change in organ weight (OECD 2008). Although these effects were relatively mild, it is important to note that the tested dose was below the fertility LOAEL and induced minimal (if any) systemic toxicity. Also, data from analogue substances supports toxicity to females. Lysmeral has a similar structure and toxicity profile to other alkyl aldehyde fragrances such as cyclamal (EC 203-161-7). In a one-generation reproduction toxicity study in rats, cyclamal showed adverse effects on weight and histopathology of male and female reproductive organs and fertility (2009). In females a statistically significant reduction in ovary and (non-gravid) uterus weights were reported. 

Table 1. EOGRTS: F0 organ weight (%) relative to the placebo controls, p<=0.01
	Dose (mg/kg bw/d)
	0
	1
	3
	10

	Abs ovary weight
	100
	99
	94
	88

	Rel ovary weight
	100
	96
	93
	89

	Abs uterus weight
	100
	94
	90
	84

	Rel uterus weight
	100
	92
	88
	85




Taken together, the existing information is not sufficient to conclude on a MoA for toxicity or that humans are less sensitive. This is consistent with the recent conclusion by the Scientific Committee on Consumer Safety based on the assessment of lysmeral in cosmetics products (SCCS opinion Dec. 2017).

The DS states that a prolonged human uptake of lysmeral doses inducing systemic toxicity is highly unlikely. The SE CA notes that human exposure is mainly dermal by use of many different types of leave-on and rinse-off cosmetics (SCCS opinion 2017) and washing/cleaning products. There is clear data demonstrating that lysmeral becomes systemically available in animals and humans via this route. Thus, hazard data from all exposure routs contributing to systemic exposure, e.g. oral and dermal, should be considered relevant.


DEVELOPMENT
The DS has not proposed classification for development and argues that developmental toxicity is observed at doses leading to evident maternal toxicity and is considered a secondary consequence of other toxicity. The SE CA does not agree and suggests classification in category 2 (some evidence of effects) for developmental toxicity based on the following:

[bookmark: _GoBack]Lysmeral causes increased incidence of post-implantation losses (mostly early resorptions), in addition to its effects on pup bw, skeletal variations, anogenital distance (AGD) and neonatal acetylcholine esterase inhibition. An increased incidence of post-implantation losses was seen in the PNDT study and in two range finding one-generation studies. In the latest study (BASF 2017), the number of delivered foetuses was decreased significantly and was below the historical control range. Mild maternal toxicity consisting of decreased mean body weight and increased liver weight was reported at doses where developmental toxicity occurred (Table 2). Thus, a direct effect on development seems possible.

Table 2 Overview: maternal and developmental toxicity in the reproduction toxicity studies. p<=0.05.

	Study
	mg/kg/d
	Maternal Toxicity
	Developmental toxicity

	PNDT (BASF SE 2004)
	41
	Mean bw decrease 7%
Rel liver w increase 19% 
Gravid uterus w decrease 20%
	Post-imp loss 15% (4% in cont.)
Pups decreased mean bw 19%

	One-gen range finding (BASF SE 2006)
	10-14
	AChE inhibition
	Post-imp loss 16% (5% in cont.)

	
	18-29
	Mean bw decrease 11%
Liver w increase <20%
AChE inhibition
	Post-imp loss 11% (5% in cont.)
Pups decreased mean bw 22%

	One-gen range finding (BASF SE 2017)
	25-35

	Mean bw decrease 6% Haematology, 
Rel. liver w increase 25% 
	Post-imp loss 17% (4% in cont.)
Pups delivered/dam 4 (11 in cont.)
Pups decreased mean bw 21%

	EOGRTS (BASF SE 2017)
	10
	Mean bw decrease <6% 
Liver w increase <20%
AChE inhibition
	F2 male+female decreased AGD (4%)  AChE inhibition (up to 50%)
Pups decreased mean bw 10%
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