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To: 

European Chemicals Agency (ECHA) 

Telakkakatu 6, P.O. Box 400,  

00121 Helsinki,  

Finland 

Submitted via the webform of the 

public consultation on the CLH report on 

dichloromethane 

Chlorinated Solvents REACH Consortium  
ReachCentrum SA  
Cantersteen 47, 1000 Brussels, Belgium  
Company Number: BE 0882.099.291 
Phone: +32 2 897 05 06 
Email: chlorsolv@reachcentrum.eu  
Web: 
https://www.reachcentrum.eu/consortia/chlorinated-
solvents-reach-consortium/ 

15.11.2023 

Response to the proposed harmonised classification of Dichloromethane (CAS no.: 75-09-2, 
EC no.: 200-838-9) as Carcinogen Category 1B and Mutagen Category 2  

Dear Madame/Sir, 

Please find herewith the comments to the public consultation on the proposal for harmonised 
classification and labelling (the CLH proposal) of dichloromethane (DCM), submitted by 
ReachCentrum on behalf of the members of the Chlorinated Solvents REACH Consortium and all co-
registrants of the joint submission dossier of DCM. 

The response is divided into 2 parts: 

• Part 1: Response to the Carcinogen Category 1B classification proposal (p 2-14)

• Part 2: Response to the Mutagen Category 2 classification (p 15-22)

For any questions we remain to your disposal. 

With kind regards, 

General Manager 
ReachCentrum SA 

https://comments.echa.europa.eu/comments_cms/AnnexXVCLH.aspx?RObjectId=0b0236e1838a73e8
https://www.echa.europa.eu/web/guest/harmonised-classification-and-labelling-consultation/-/substance-rev/74501/term?_viewsubstances_WAR_echarevsubstanceportlet_SEARCH_CRITERIA_NAME=dichloromethane%3B+methylene+chloride&_viewsubstances_WAR_echarevsubstanceportlet_SEARCH_CRITERIA_EC_NUMBER=200-838-9
https://www.echa.europa.eu/web/guest/harmonised-classification-and-labelling-consultation/-/substance-rev/74501/term?_viewsubstances_WAR_echarevsubstanceportlet_SEARCH_CRITERIA_NAME=dichloromethane%3B+methylene+chloride&_viewsubstances_WAR_echarevsubstanceportlet_SEARCH_CRITERIA_EC_NUMBER=200-838-9
mailto:chlorsolv@reachcentrum.eu
https://www.reachcentrum.eu/consortia/chlorinated-solvents-reach-consortium/
https://www.reachcentrum.eu/consortia/chlorinated-solvents-reach-consortium/
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Part 1 

Response to the proposed harmonised classification of DCM as 

Carcinogen Category 1B  

 

1. Background 

On 21/07/2023 the Italian National Institute of Health on behalf of Ministry of Health (the 

"Dossier submitter" or "DS") submitted a proposal for harmonized classification and labelling 

(the "CLH proposal") for dichloromethane (DCM, also methylene chloride) to the ECHA RAC 

(see: https://www.echa.europa.eu/documents/10162/e58d1679-55f4-0851-1a4d-

5385f5ce9059).   

In this CLH proposal data on carcinogenicity of DCM are summarised in Table 15 for studies in 

experimental animals and in Table 16 for studies in humans. A summary and discussion of the 

overall relevance of the provided information is presented in Section 10.9.1 for both human 

and animal data. In the subsequent Section 10.9.2 short summaries of the human and animal 

data are compared with the CLP criteria for the various carcinogenicity categories.  Section 

10.9.3 provides the overall conclusion of the DS on classification and labelling for 

carcinogenicity, stating: 

"Based on the results of the carcinogenicity studies available, there are limited 

evidence in human studies and sufficient evidence of DCM carcinogenicity in mice and 

rats. There is extensive evidence for genotoxicity, in association with metabolic 

pathways that are operative in humans, considering that the metabolic differences 

between species, organs, tissues and cells are quantitative but not qualitative. Overall, 

the available experimental evidence suggests that the mode of action of the 

carcinogenesis reported in animals is relevant for human. 

Based on the overall information the DS concludes that a classification as Carc 1B, H350 

is warranted." 

As further demonstrated in detail below, however, this overall conclusion is not supported 

based on the available studies, information and analysis included in the CLH proposal. It does 

also not comply with the CLP requirements, which allow to classify a substance as carcinogen 

in category 1B. 

 
2. Summary Consortium Assessment and Response 

The DS proposes to classify DCM as carcinogen in category 1B based on  
(i) limited evidence for carcinogenicity in human studies, and  
(ii) sufficient evidence of DCM carcinogenicity in mice and rats, as observed in the available 
animal studies. 
However, it fails to establish that these two types of evidence are indeed available in the 
present case. In particular: 
 
 

https://www.echa.europa.eu/documents/10162/e58d1679-55f4-0851-1a4d-5385f5ce9059
https://www.echa.europa.eu/documents/10162/e58d1679-55f4-0851-1a4d-5385f5ce9059
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1) According to Section 3.6.2.2.3(a), second indent of Annex I CLP limited evidence for 
carcinogenicity in human studies would exist when "a positive association has been observed 
between exposure to the agent and cancer for which a causal interpretation is considered to 
be credible ...". This condition is however not met in the present case.  

Firstly, the human epidemiological data relied upon by the DS does not support a credible 
positive association between DCM and cancer. In particular:  

• Alleged positive association between DCM and cancer of the biliary tract is observed only 

in the first study by the group of Lanes et al. (1990). However, the authors concluded that 

the implications are "unclear". In a follow-up study, by the same group of investigators, 

that extended the follow up period to increase sensitivity, the association weakened 

making the presumed causal relationship implausible. 

• Several other studies, with equal or greater number of subjects, do not report significant 

cancer effects (Gibbs et al., 1996; Hearne & Pifer, 1999; Tomenson et al., 2011) 

• The German MAK Commission considered that the association between DCM and blood 

cancer is a "chance finding" 

Secondly, the CLH proposal repeatedly states that it supports the evaluation of DCM based on 
IARC's Monograph 110. However, this evaluation took place in June 2014 and the alleged 
association between DCM and cancer was mainly based on the observations in a number of 
Japanese studies. Since then subsequent publications from the same group of investigators 
have shown that the observed carcinogenicity in the available human studies is due 
to exposure to 1,2 DCP (which is now classified as a known human carcinogen by IARC) rather 
than to exposure to DCM. Therefore, a positive association between DCM and cancer cannot 
be considered "credible" based on IARC 110. The human data cannot support the classification 
of DCM as carcinogen in category 1B. 

2) Section 3.6.2.2.3(b), first indent of Annex I CLP also provides that the sufficient evidence of 
carcinogenicity in animal studies should be such to establish a "causal relationship" between 
DCM and the increased incidence of tumours development. The CLH proposal also fails to 
"establish" such a relationship. Instead, as explained in detail below, it is mostly based on 
incidental findings and confounding results observed only in mice in the condition of excessive 
toxicity at test doses. They have not been confirmed - even at high concentrations - in rats and 
hamsters. This cannot support the classification of DCM as carcinogen in category 1B.  

3) CLP also provides in Section 3.6.1.1 of Annex I that the classification as a carcinogen can be 
based on animal studies "unless there is strong evidence that the mechanism of tumour 
formation is not relevant for humans". In this regard, the CLH proposal fails to observe that the 
available toxicokinetic data show that in the positive findings in studies with mice depend on 
a mode of action which - in practice - cannot be replicated in humans.  

The substantial species differences in metabolism and kinetics between mice, rats and 
hamsters correlate well with the different observations of the carcinogenic potential of DCM, 
and explain the tumour formation in the liver and lung of mice exposed to very high 
concentrations of DCM, as well as the absence of DCM-induced formation in rats and hamsters. 
Considering that the glutathione-dependent pathway in humans is less active than even in the 
rat and the hamster, the carcinogenicity data from studies in the mouse are not relevant for 
the human situation as the relevant MoA is not relevant in humans under comparable 
conditions. 

Furthermore, the CLP also provides that "beyond the determination of strength of evidence for 
carcinogenicity, a number of other factors need to be considered that influence the overall 
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likelihood that a substance poses a carcinogenic hazard in humans" (Section 3.6.2.2.4). These 
include, in particular, the "possibility of a confounding effect of excessive toxicity at test 
doses" (Section 3.6.2.2.6). The CLH proposal fails to take into account that the available animal 
studies only showed clear carcinogenicity at very high concentrations in mice but not in rats 
and hamsters, and that these differences can be fully explained by differences in enzymatic 
make-up and other aspects of the toxicokinetics. In addition, it was shown that the conditions 
under which carcinogenic responses are triggered in mice cannot be met in humans and that 
these results could therefore be considered confounding.  

 
3. Detailed Consortium Assessment and Response 

As correctly noted on page 72-76 of the CLH proposal, the CLP Regulation allows classifying a 

substance as a carcinogen is based on the following criteria: 

for Carcinogenicity Category 1A: 

• sufficient evidence of carcinogenicity: a causal relationship has been established 

between exposure to the agent and human cancer. That is, a positive relationship has 

been observed between the exposure and cancer in studies in which chance, bias and 

confounding could be ruled out with reasonable confidence; 

• limited evidence of carcinogenicity: a positive association has been observed between 

exposure to the agent and cancer for which a causal interpretation is considered to be 

credible, but chance, bias or confounding could not be ruled out with reasonable 

confidence. 

 for Carcinogenicity Category 1B: 

• sufficient evidence of carcinogenicity: a causal relationship has been established 

between the agent and an increased incidence of malignant neoplasms or of an 

appropriate combination of benign and malignant neoplasms in (a) two or more 

species of animals or (b) two or more independent studies in one species carried out at 

different times or in different laboratories or under different protocols. An increased 

incidence of tumours in both sexes of a single species in a well conducted study, ideally 

conducted under Good Laboratory Practices, can also provide sufficient evidence. A 

single study in one species and sex might be considered to provide sufficient evidence 

of carcinogenicity when malignant neoplasms occur to an unusual degree with regard 

to incidence, site, type of tumour or age at onset, or when there are strong findings of 

tumours at multiple sites; 

• limited evidence of carcinogenicity: the data suggest a carcinogenic effect but are 

limited for making a definitive evaluation because, e.g. (a) the evidence of 

carcinogenicity is restricted to a single experiment; (b) there are unresolved questions 

regarding the adequacy of the design, conduct or interpretation of the studies; (c) the 

agent increases the incidence only of benign neoplasms or lesions of uncertain 

neoplastic potential; or (d) the evidence of carcinogenicity is restricted to studies that 

demonstrate only promoting activity in a narrow range of tissues or organs.  

• Some important factors which may be taken into consideration, when assessing the 

overall level of concern are: 

(a) tumour type and background incidence; 
(b) multi-site responses; 
(c) progression of lesions to malignancy; 
(d) reduced tumour latency;  
(e) whether responses are in single or both sexes; 
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(f) whether responses are in a single species or several species; 
(g) structural similarity to a substance(s) for which there is good evidence of 
carcinogenicity; 
(h) routes of exposure; 
(i) comparison of absorption, distribution, metabolism and excretion between test 
animals and humans; 
(j) the possibility of a confounding effect of excessive toxicity at test doses; 
(k) mode of action and its relevance for humans, such as cytotoxicity with growth 
stimulation, mitogenesis, immunosuppression, mutagenicity.  
Mutagenicity: it is recognised that genetic events are central in the overall process of 
cancer development. Therefore evidence of mutagenic activity in vivo may indicate that 
a substance has a potential for carcinogenic effects. 

 
With regard to the classification of DCM as carcinogen, the DS concluded that: 

1. "the assessment of the currently available pertinent epidemiological studies supports 

the evaluation of the IARC (IARC, 2017) that "there is limited evidence in humans for 

the carcinogenicity of dichloromethane". The DS conclusion is mainly based on the 

confirmed positive association between DCM exposure and cancer of biliary tract, and, 

at less extent, on evidence concerning non-Hodgkin lymphoma. Thus, a classification 

as Carc. 1A is not appropriate for DCM." and  

2. "The classification in the category 1B is based on limited evidence in human studies and 

sufficient evidence in animal studies with a MoA relevant to humans. DS supports the 

evaluation of IARC (IARC, 2017) that "there is limited evidence in humans for the 

carcinogenicity of dichloromethane". These evidence are mainly based on two types of 

tumours: cancer of biliary tract, and, at less extent, on evidence concerning non-

Hodgkin lymphoma." 

 
However, the CLH proposal fails to comply with the above requirements, because both 
conclusions are untenable considering all available data:  
 
Conclusion 1 
The 'confirmed positive' association between DCM exposure and cancer of the biliary tract was 
only reported by the group of Lanes and co-workers. In their initial study (Lanes et al., 1990), 
they found an SMR for biliary tract cancer of 5.75 (95% CI: 1.82-13.78) but concluded that the 
implications were unclear. In a follow-up study (Lanes et al., 1993) that extended the follow-
up period of the previous study to increase sensitivity, the SMR dropped to 2.98 (95% CI: 0.81-
7.63). Hence, in a more sensitive study the unclear association weakened and makes the 
presumed association less likely to be causal. The authors concluded that the wide confidence 
interval (that contains 1.0) indicate that the small excess of cancer observed is statistically 
unstable. 

Importantly, in the classification proposal by the DS it is remarked for several other cohort 
studies with about an equal or even a larger number of subjects than the Lanes et al. studies - 
but which did not report significant cancer effects (Gibbs et al., 1996; Hearne & Pifer, 1999; 
Tomenson, 2011) -  that the number of subjects was so low that it hampered proper analysis 
of exposure-response patterns. The DS failed to draw any conclusions from these findings that 
only further show that the initial study (Lanes et al., 1990) cannot be used to support the DS's 
conclusion. 
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In the classification proposal it is stated repeatedly that it supports the evaluation of DCM by 
IARC (IARC Monograph #110). However, this evaluation took place in June 2014 and covers 
only publications until early 2014. In the decade since this evaluation, numerous publications 
became available pointing out that co-exposure to 1,2-dichloropropane (1,2-DCP, which is 
classified as a Category 1 human Carcinogen by IARC and ECHA), is responsible for the observed 
carcinogenicity in studies investigating the carcinogenic potential of DCM in humans. The 
classification proposal puts a lot of emphasis on the various reports from a Japanese group of 
researchers investigating printing workers (Kumagai et al., 2013, 2014a, 2014b, 2016; Kubo et 
al., 2014, Yamada et al., 2014, 2015a, 2015b). However, virtually all subjects in these studies 
were co-exposed to 1,2-DCP. The few subjects that were not exposed to 1,2-DCP, were 
exposed to other halogenated solvents. In the initial reports by this research group, that were 
available in 2014, the suggestion was raised that both 1,2-DCP and DCM might be responsible 
for the observed cholangiocarcinomas. However, in subsequent reports, published after the 
IARC evaluation of DCM, the association with 1,2-DCP was established which led IARC decide 
to classify 1,2-DCP as a human carcinogen (Category 1). More importantly, in the last reports 
of the series, the authors not only conclude that cumulative exposure to 1,2-DCP is significantly 
associated with an increase of the relative risk of developing cholangiocarcinoma but also that 
DCM exposure is not significantly associated with the development of cholangiocarcinoma 
(Kumagai et al., 2016).  

In addition, the same group of investigators showed that mice exposed to 1,2-DCP induced 
CYP450-dependent proliferation and apoptosis of cholangiocytes (Zhang et al., 2018), which is 
in line with the observed time- and dose-dependent genotoxicity of 1,2-DCP as demonstrated 
through the H2AX assay in cultured human hepatocytes and cholangiocytes (Toyooka et al., 
2017) thus supporting a carcinogenic MoA of 1,2-DCP. In line with these findings, Suzuki and 
co-workers found that 1,2-DCP but not DCM showed a genotoxic response in the liver of mice 
exposed to DCM by inhalation (Suzuki et al., 2014). 

In addition, as the German MAK commission already concluded, the association of DCM 
exposure with non-Hodgkin lymphoma (NHL) is most likely a chance finding (MAK, 2015). 
Finally, as also noted by the MAK commission, there is no concordance between the various 
study outcomes that suggest causality between carcinogenicity and exposure to DCM.  

Hence, the overall conclusion must be that the available human data do not support a 
classification as Carcinogen Cat 1A, but also not as Carcinogen Cat 1B. Therefore, regarding the 
alleged limited evidence for carcinogenicity in humans, based on the studies available to date, 
the DS fails to demonstrate that the data allow establishment of a credible causal association 
between the exposure to DCM and cancer.  

Conclusion 2 

As explained above, the 'limited evidence in human studies' is essentially non-existent, which 
leaves the alleged 'sufficient evidence in animal studies with a MoA relevant to humans' as the 
main support for a possible classification as a Cat 1B carcinogen. 

DCM is a very data-rich substance and not only are several studies available on the 
carcinogenicity of DCM in various species (mouse, rat, hamster) but also with a variety of 
exposure routes and concentration levels. In addition, detailed information is available on 
metabolism and kinetics in various species. The available information allows to compare the 
available studies and assess the implications of the applied concentrations and route of 
exposure on the operative MoA, covering (e), (f), (h), (i), (j) and (k) of the 'important factors 
which may be taken into consideration, when assessing the overall level of concern' as indicated 
above for classification as Carcinogen Cat 1B based on animal data. 
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In a reliable two-year carcinogenicity study, Serota et al. (1986b) dosed male and female mice 
with DCM via drinking water with doses up to 238 mg/kg body weight/day and found no excess 
of cancer incidence as the incidence of tumours at the highest dose levels was in the range of 
the historical controls. Another study in mice with oral gavage of DCM (Maltoni et al., 1988) 
was of insufficient quality (Klimisch score of 3) to draw any reliable conclusions.   

In a reliable two-year carcinogenicity study Serota et al. (1986a) also dosed male and female 
rats with DCM via drinking water with doses up to 269 mg/kg body weight/day and, again, 
found no dose-related excess of cancer incidence.  

Studies with intra-peritoneal administration are nowadays considered to be less informative 
for hazard and risk assessment because the kinetics, MoA and bioavailability cannot easily be 
compared to those obtained by other, more relevant routes of exposure (Das & North, 2007). 
Nevertheless, it is worth noting that in a study in mice intraperitoneal administration of DCM 
at dose levels up to 800 mg/kg body weight, 3 times per week for 24 weeks, no tumours of the 
respiratory tract were found (Theiss et al., 1977).   

Several inhalation studies with DCM to investigate its carcinogenic potential were performed 
in mice, rats and hamsters. Both positive and negative results were reported in mice and rats, 
but only negative results in hamsters. Since studies in mice and rats were performed at various 
concentration levels the influence of kinetics and the MoA can be assessed. 

In the only 2-year inhalation study in hamsters, the animals were exposed to 500, 1500 and 
3500 ppm, 6 h/day, 5 days/week. These exposure concentrations correspond to daily doses of 
640, 1920 and 4480 mg/kg body weight (assuming 60 g hamsters, a minute-volume inhalation 
of 61 ml/min, and 100% inhalation absorption), respectively. Despite the fact, that the highest 
two exposure levels exceeded the maximum dose level of 1000 mg/kg bw/day recommended 
by ECHA for oral repeated-dose studies, no significant carcinogenic response was observed. In 
fact, the positive results at the highest concentration in females (for both benign and malignant 
tumours), which are mentioned in the classification proposal, were not statistically significant 
when corrected for the survival according to the investigators (Burek et al., 1984). 

In a 2-year inhalation study in rats, the animals were exposed to 50, 200 and 500 ppm of DCM 
for 6 h/day, 5 days/week, corresponding to 61, 242 and 605 mg/kg bw/day (assuming 250 g 
rats, a minute-volume inhalation of 250 ml/min, and 100% inhalation absorption), respectively. 
Apart from a slight deficit (!) in mammary gland tumours in the mid-concentration group of 
females, no effects on tumour incidence were found in either males or females (Nitschke et 
al., 1988).  

In another 2-year inhalation study in rats, the animals were exposed to much higher exposure 
levels of 1000, 2000 and 4000 ppm, corresponding to 1210, 2420 and 4840 mg/kg bw/day 
(assuming 250 g rats, a minute-volume inhalation of 250 ml/min, and 100% inhalation 
absorption), respectively (Mennear et al., 1988). In this study an excess of mammary gland 
adenomas/fibroadenomas was observed in the highest concentration group in both male and 
female animals. In a similar 2-year inhalation study the rats were exposed to 500, 1500 and 
3500 ppm of DCM for 6 h/day, 5 days/week, corresponding to 605, 1815 and 4235 mg/kg/day, 
respectively (Burek et al., 1984). In this study, no mammary gland tumours were observed in 
either male or female rats. However, in male rats of the highest dose group a significant 
increase in salivary gland carcinomas was observed.  

In two 2-year inhalation studies in mice, the animals were exposed to concentrations of 2000 
and 4000 ppm (Mennear et al., 1988) or to 1000, 2000 and 4000 ppm of DCM (Aiso et al., 2014) 
for 6 h/day, 5 days/week, corresponding to 1840, 3680 and 7360 mg/kg bw/day (assuming 25 
g mice, a minute-volume inhalation of 1.46 ml/min, and 100% inhalation absorption), 
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respectively. In the study by Mennear and co-workers (1988), only the two highest exposure 
levels were applied, and an excess of broncheo-alveolar carcinomas and hepatocellular 
carcinomas was found in both males and females. In the study by Aiso and co-workers (2014) 
broncheo-alveolar carcinomas were found in males of the mid- and high-concentration groups 
and in females of the high-concentration group, whereas hepatocellular carcinomas were only 
found in males and females of the high-concentration group. In addition, a significantly higher 
incidence of haemangiomas was found in males of the highest concentration group. No excess 
of hepatocellular carcinomas was found in the 1000 ppm DCM concentration group (incidence 
equal or lower than controls) in both male and females. 

The difference between the carcinogenic response following oral and inhalation exposure and 
between mice on the one hand and rats and hamsters on the other hand are striking and highly 
informative regarding the relevant MoA.  

As described in the classification proposal, DCM is primarily metabolised by oxidative 
transformation catalysed by microsomal CYP2E1. However, this pathway gets saturated at 
higher concentrations at which a reductive pathway involving glutathione conjugation, 
catalysed by GSTT-1, becomes operative. This pathway leads to a reactive intermediate, S-
(chloromethyl)glutathione which is genotoxic (MAK, 2015).  

In the carcinogenicity studies with oral and intraperitoneal administration in mice and rats no 
significant increase in tumour incidences were found, which can be explained by the fact that 
these studies had maximum exposure levels of 800 mg/kg bw which is insufficient to trigger a 
carcinogenic response via the glutathione pathway.  

In the available carcinogenicity studies with inhalation exposure, no tumours were seen in the 
hamster. In the rat an inconsistent pattern of tumours was seen, but only at exposure 
concentrations of 3500 ppm or higher. In mice no tumours were observed at exposure 
concentrations of 1000 ppm, but tumours were seen at higher exposure levels (2000 and 4000 
ppm). 

DCM is a data rich compound, and its metabolism has been well studied in several species. The 
observed differences in carcinogenic response between species and concentration/dose levels 
can be well explained with the available toxicokinetic and metabolic information, and be used 
to inform the actual carcinogenic risk for humans. 

As described in the CLH proposal by the DS, there are two competitive pathways for the 
metabolism of DCM. The first pathway is via oxidation by cytochrome P450 (CYP2E1) yielding 
formylchloride which is either further metabolised to carbon monoxide or can conjugate with 
glutathione and subsequently further processed to carbon dioxide. The carbon monoxide may 
be further oxidised to carbon dioxide or react with hemoglobin, yielding COHb. In humans the 
formation of COHb is linear with exposures to DCM up to an order of magnitude over the 
current occupational exposure limits (DiVincenzo & Kaplan, 1981). As indicated above, the 
other pathway is conjugation of DCM itself with glutathione, catalysed by GSTT1. The reaction 
product, S-(chloromethyl)glutathione is highly reactive and will readily react with nucleophiles. 
In aqueous environments it is very short lived and forms S-(glutathionyl)methanol which is 
further processed, via formaldehyde and formic acid, to carbon dioxide but typically enters the 
C1-intermediate metabolism. Formaldehyde does not seem to play a role as genotoxic agent 
following exposure to DCM because, as already stated in the classification proposal, no cross-
links or DNA damage were observed. However, apart from hydrolysis, the S-(chloromethyl-
)glutathione may also react with cellular macromolecules and has therefore been considered 
the actual genotoxic metabolite responsible for the tumours observed at high concentrations 
of DCM.  
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Although the metabolism of DCM is qualitatively similar across species, there are substantial 
quantitative differences which are based on the species differences in CYP2E1 and GSTT.   

As described in the classification proposal, the CYP2E1 pathway is predominant at lower 
concentrations since it is a high affinity/low capacity enzyme. Although the classification 
proposal states that it can be 'easily saturated’, it has been shown that saturation only occurs 
at exposure levels greater than 500 ppm (Andersen et al., 1987), that is at least an order of 
magnitude higher than the current occupational exposure limits. In contrast, the GSTT-1 
pathway is of low affinity/high capacity. Essentially, the balance between the CYP2E1 and 
GSTT-1 pathways is determined by the capacity and distribution of the CYP2E1 pathway in 
combination with the activity and distribution of the GSTT-1 pathway. This balance is distinctly 
different amongst species and, as a consequence, the relative contributions of both pathways 
in the metabolism of DCM are both highly dose- and species dependent (Andersen et al, 1987; 
1991; Reitz et al., 1988; 1989; Pemble et al., 1994; Slikker et al., 2004, Dekant et al., 2021). 
Overall, and as also stated in the classification proposal by the DS, any genotoxicity of DCM 
would be associated with GSTT-based metabolism consistent with the formation of reactive 
metabolites through this pathway. There is, however, no evidence for any role of CYP450-
dependent genotoxicity. 

All pharmacologically based kinetic models support a distinct species difference in the kinetics 
of DCM with a non-linear formation of glutathione conjugates in rodents with the CYP2E1 
being dominant up to inhalation concentrations of 500 ppm. At higher concentrations, a clear 
difference is seen as in mice the production of glutathione conjugates, particularly in the lungs 
and the liver, increases sharply compared to rats (Andersen et al., 1987;1991). This is explained 
by the fact that mouse lung and liver show almost 4 and 7-fold higher GSTT1 activity than rat 
lung and liver, respectively. Considering that the distribution and activity of human GSTT1 is 
very different than found in rodents, with much lower activity than even rat in both lungs and 
liver, it is not expected that significant levels of the glutathione metabolite can be formed in 
humans (Sherratt et al., 1997; 2002). Moreover, unlike rodents, human erythrocytes have 
GSTT1 activity and glutathione conjugation of DCM metabolites in the blood will even further 
decrease the presence of these metabolites in lung and liver (Pemble et al., 1994). Although 
intra-individual differences may exist for CYP2E1 activity in humans, it was shown with actual 
data obtained from human volunteers exposed to DCM that the actual variability is limited 
(Sweeney et al., 2004). 

 
4. Overall Conclusion on Classification for Carcinogenicity 

Considering that, according to Section 3.6.2.2.3(a), second indent of Annex I of the CLP 
Regulation, limited evidence for carcinogenicity in human studies would exist when "a positive 
association has been observed between exposure to the agent and cancer for which a causal 
interpretation is considered to be credible ..." it must be concluded that this condition is not 
met in the present case.  

In addition, according to Section 3.6.2.2.3(b), first indent of Annex I of the CLP Regulation, 
sufficient evidence of carcinogenicity in animal studies should be such that a "causal 
relationship" between DCM and the increased incidence of tumour development can be 
"established". However, the CLH proposal fails to establish such a relationship. Instead, it is 
mostly based on incidental findings and confounding results observed under conditions of 
excessive toxicity at test doses. As a consequence, the conditions, as laid out in the CLP 
Regulation, to support the classification of DCM as carcinogen in category 1B are not met in 
the present case. 
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In conclusion, the substantial species differences in metabolism and kinetics correlate well 
with the different observations of the carcinogenic potential of DCM and explain the tumour 
formation in the liver and lung of mice exposed to high concentrations of DCM as well as the 
absence of DCM-induced tumour formation, even at high concentrations, in rats and hamsters. 
Considering that the glutathione-dependent pathway in humans is less active than even in the 
rat and the hamster, the carcinogenicity data from studies in the mouse are not relevant for 
the human situation as the relevant MoA is not operational in humans. Hence, a classification 
as Carcinogen in Category 1B is not warranted based on studies in animals. 

Moreover, as stated above, DCM is a data-rich substance, and many relevant studies are 
available that should be taken into account in a weight-of-evidence approach rather than 
simply focussing on the studies in mice exposed to very high concentrations of DCM by 
inhalation. A weight-of-evidence approach clearly shows that the difference between mice on 
the one hand and rats and hamsters on the other hand can fully be explained by differences in 
toxicokinetics, especially with regard to enzymatic make up, of these animals. The in vitro 
studies with human tissues strongly indicate that humans would be even less prone to develop 
tumours following exposure to DCM than rats and hamsters.  

As a consequence, according to the CLP regulation, a classification as Carcinogen Category 2 
would be applicable because some positive animal studies have been reported. 

In fact, this conclusion is corroborated by both the opinion of the EU Scientific Committee of 
Consumer Safety (SCCS, 2012) and of the German MAK Committee (2015) that concluded that 
DCM should be classified in Group 5 considering that DCM might potentially be genotoxic but 
that its potency is so low that - provided that occupational exposure limits are respected - no 
significant risk of any contribution to human cancer risk is to be expected.  
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Part 2 

Response to the proposed harmonised classification of DCM as 

Mutagen in Category 2  

 

1. Background 

On 21/07/2023 the Italian National Institute of Health on behalf of Ministry of Health (the 
"Dossier submitter" or "DS")  submitted a proposal for harmonized classification and labelling 
(the "CLH proposal") for dichloromethane (also methylene chloride or DCM) to the ECHA RAC 
(see https://www.echa.europa.eu/documents/10162/e58d1679-55f4-0851-1a4d-
5385f5ce9059).   

A summary of the in vitro and in vivo studies evaluated by the DS is presented in the Tables 9 
and 10 in Section 10.8 (Germ Cell Mutagenicity) of the CLH proposal. A short summary and 
discussion of the overall relevance of the provided information and studies on the alleged germ 
cell mutagenicity of DCM is provided in Section 10.8.1, while Section 10.8.2 provides a 
comparison of the data with the classification criteria established by CLP.  Section 10.8.3 
provides the conclusion on classification and labelling for germ cell mutagenicity, the last two 
paragraphs of which are copied here: 

"The available data demonstrated a clear correlation between the observed genotoxicity in 
vitro and in vivo and the activity of GST pathway, but a role of P450 metabolic pathway in the 
induction of genotoxic effects cannot be ruled out. 

Altogether, the available data show evidence of genotoxicity both in vitro and in vivo. In 
particular, it is noted that the effects observed in vivo were in association with metabolic 
pathway operative also in humans. Then, a classification as mutagen category 2, H341 is 
warranted." 

As further demonstrated in detail below, however, this overall conclusion of the DS is not 
supported based on the available information and studies analysed in the CLH proposal. 
Also, this conclusion does not comply with the classification criteria established by the CLP 
Regulation, which allows classification of a substance as germ cell mutagen in category 2. 

 

2. Summary Consortium Assessment and Response 

The DS proposes to classify DCM as mutagen in category 2 based on (i) in vitro studies in 
bacteria, (ii) in vitro studies in somatic mammalian cells, and (iii) one in vivo genotoxicity study 
via inhalation in mice, which is however conducted under conditions which, as explained 
below, question its relevance for use in classification. Based on a comprehensive review of the 
available data and studies, the Consortium considers that the weight of evidence for in vitro 
mutagenicity or genotoxicity of DCM in mammalian somatic cells is equivocal, and that the 
weight of evidence for in vivo mutagenicity/genotoxicity of DCM in mammalian somatic cells 
is negative. This does not allow to draw the proposed DS's overall conclusion in compliance 
with the classification criteria established by the CLP regulation.  

1) According to Section 3.5.2.1 of Annex I of CLP a classification in the hazard class 
mutagenicity applies to substances which "may cause mutations in the germ cells of 
humans that can be transmitted to the progeny". The CLP specifies that "however, 

https://www.echa.europa.eu/documents/10162/e58d1679-55f4-0851-1a4d-5385f5ce9059
https://www.echa.europa.eu/documents/10162/e58d1679-55f4-0851-1a4d-5385f5ce9059
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results from mutagenicity or genotoxicity tests in vitro and in mammalian somatic and 
germ cells in vivo are also considered in classifying substances" in this hazard class. This 
wording (the CLP says "however") clearly shows that the animal studies can only be 
used to support a classification if they allow to establish that a given substance "may" 
be mutagenic for humans. While the CLP does not require to establish that a substance 
"will" be mutagenic in humans, this should at least appear to be plausible based on the 
animal data at hand. The CLH proposal on DCM fails to meet this requirement. 

In particular, the DS fails to observe that – based on the available data and studies on 
DCM – the mode of action of the substance could not be considered relevant for 
humans as effects would only be observed at concentrations/doses, which could not 
be achieved in humans, even under worst case conditions. This is because DCM 
metabolism in mice operates in a fundamentally different way than in rats, hamsters 
and a fortiori in humans. As further explained below, the metabolic pathway that 
occurs in humans does not result in the same level of metabolites that can cause 
mutations. The available evidence does therefore not demonstrate that DCM "may 
cause mutations in the germ cells of humans [...]" but only shows a possible concern 
for genotoxicity in mice. 

2) The CLH proposal recognises on page 27 that "No data are available for germ cell 
mutagenicity" for DCM in humans and/or animals at all. It hence explicitly 
acknowledges that the proposed mutagenicity 2 classification is exclusively based on 
results in animals (mammalian somatic cells), i.e., on the second part of the CLP 
provision cited above, which specifies: "however, results from mutagenicity or 
genotoxicity tests in vitro and in mammalian somatic and germ cells in vivo are also 
considered in classifying substances" (emphasis added). The CLH proposal fails to 
establish any plausible link between the observations in the animal data and the 
capacity of DCM to cause mutations in humans. The Consortium considers that the 
data and studies do simply not support such a link. 

3) Section 3.5.2.2 and table 3.5.1 of Annex I to the CLP emphasizes that the 
classification of a substance as mutagen in category 2 should be based on "concern for 
humans owing to the possibility that (a substance) may induce heritable mutations in 
the germ cells of humans" (emphasis added). The CLP further specifies that animal 
studies can be used to demonstrate such a concern if they provide "positive evidence 
obtained from experiments in mammals and/or in some cases from in vitro 
experiences" (emphasis added). The wording of this provision is clear saying that the 
evidence from in vivo experiments in mammals should be leading, and that in vitro 
results can be used in "some cases" in support. This is also explicitly confirmed by the 
two examples provided by the legislation in second part of table 3.5.1 with relates to 
category 2, according to which the available evidence from "in vivo somatic cell 
genotoxicity tests" can be "supported" by positive results from in vitro mutagenicity 
assay. According to the CLP the classification cannot be based on in vitro results alone.   

In the present case, the CLH proposal ignores the weight of evidence of in vivo animal 
genotoxicity data on DCM - which is negative in all studies with the exception of one single 
study via inhalation in mice, but which is of questionable relevance because of the conditions 
under which it was conducted, with very high inhalation exposure levels, while studies in mice 
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(and rats) via the oral route were negative. This cannot be justified given that, according to the 
CLP, the in vitro results can only be used to "support" relevant findings in vivo.  

In particular, the CLH proposal fails to observe that:  

• DCM produced mostly positive results when tested in bacterial mutation assays. This does 
not satisfy the CLP classification criteria for mutagenicity 2. 

• The results of in vitro genotoxicity assays with mammalian cells are much more variable 
than those with bacteria/fungi. These results are inconsistent and provide only 
questionable evidence to support a concern for mutagenicity in humans.  

• According to MAK the results of in vitro studies in mammalian cells were inconsistent viz. 
negative, positive and ambiguous results were reported.   

 
The Consortium considers that the weight of evidence for in vivo mutagenicity/genotoxicity of 
DCM in mammalian somatic cells is negative. Only one study in the mice via inhalation is 
positive but is considered questionable for use in support of the present classification. All 
others in vivo results are negative, including a study via the oral route in the mouse. In the 
absence of positive in vivo assays, the in vitro results cannot support the proposed 
classification in line with the CLP regulation. 

 
3. Detailed Consortium Assessment and Response 

As correctly noted on page 31 of the CLH proposal, the criteria for the classification provided 
in the CLP regulation of a substance for germ cell mutagenicity category 2 is based on:  

• positive evidence obtained from experiments in mammals and/or in some cases from 
in vitro experiments, obtained from:  

• somatic cell mutagenicity tests in vivo, in mammals; or 

• other in vivo somatic cell genotoxicity tests which are supported by positive results 
from in vitro mutagenicity assays.  

However, the CLH proposal fails to comply with the above requirements, because:  
 
1. In vitro bacterial assays 

The DS mainly bases the classification proposal on positive in vitro bacterial assays. However, 
pursuant to Section 3.5.2.2 and table 3.5.1 of Annex I to the CLP such data cannot be used as 
main support to classify DCM as mutagenic in humans.  

As noted by the DS itself, DCM produced mostly positive results when tested in bacterial 
mutation assays.  As noted in IARC (1999; 2016) gene mutations were induced in Salmonella 
typhimurium strains TA100, TA1535 and TA98 exposed to dichloromethane vapour in a closed 
chamber with or without the addition of exogenous metabolic activation. However, 
glutathione-deficient strains NG 11 and NG 54 of TA100 were less responsive to the effects of 
dichloromethane than the parent strains. Studies using the liquid plate incorporation assay 
were negative, with the exception of one study which reported positive results in strain 
TA1535.  DCM also induced mutations in Escherichia coli and gene conversion and mutation in 
Saccharomyces cerevisiae. 

According to the CLP Regulation, however, positive results in bacterial mutation assays do 
not by themselves satisfy the classification criteria for Mutagenicity Cat 2. 

 

 



 
 

 

page 18 of 22 

2. In vitro mammalian somatic cell assays 

The DS further supports the classification proposal based on inconclusive and inconsistent 
results in in vitro studies with mammalian somatic cells. Pursuant to Section 3.5.2.2 and table 
3.5.1 of Annex I to the CLP, however, in vitro studies can be used only as supporting evidence 
in the classification for germ cell mutagenicity. In the absence of robust and consistent in vivo 
studies in mammals, such data cannot be used as the principal support to classify DCM as 
mutagenic in humans. 

It is clear from the CLH proposal that the results of in vitro genotoxicity assays with mammalian 
cells were much more variable than those with bacteria/fungi, as noted in IARC (1999; 2016), 
ATSDR (2000) and MAK (Hartwig, 2016). They have been briefly summarized below.   

DCM induced DNA–protein cross-links in vitro in hepatocytes of male B6C3F1 mice but not in 
hepatocytes of Fischer 344 rats, Syrian hamsters or in human hepatocytes with functional 
GSTT1 genes. DNA–protein cross-links were also induced in Chinese hamster ovary CHO cells 
exposed to DCM with or without exogenous metabolic activation. DNA damage was greater in 
the presence of metabolic activation.   

DCM induced single-strand DNA breaks in AP rat primary hepatocytes and B6C3F1 mouse 
hepatocytes and Clara cells, but not in Syrian hamster hepatocytes in vitro. DNA damage was 
reduced in Clara cells co-treated with a glutathione-depleting agent (buthionine sulfoximine). 
In another study, DNA single-strand breaks were increased in CHO cells cultured with DCM 
only in the presence of an exogenous metabolic activation system but was negative in its 
absence. 

DCM did not induce unscheduled DNA synthesis or hprt locus gene mutations in Chinese 
hamster lung V79 cells in the absence of exogenous metabolic activation, but did induce a 
slight increase in sister chromatid exchange frequencies.  

DCM was mutagenic in CHO cells at the hprt locus in one study, in the presence of exogenous 
metabolic activation, but produced equivocal results in the mouse lymphoma tk+/− assay in 
another study. DNA sequence analysis of the hprt mutants of CHO cells treated with DCM 
indicated that most were GC→AT transitions (4/8), with two GC→CG transversions and two 
AT→TA transversions.  

DCM induced chromosomal aberrations in CHO cells in the presence and absence of an 
exogenous metabolic system in one of two studies but did not increase sister chromatid 
exchange frequencies.  

Virus-infected Fischer rat and Syrian hamster embryo cells were transformed after treatment 
with DCM in vitro.  

Neither DNA single-strand breaks nor unscheduled DNA synthesis were induced in human 
primary hepatocytes or AH fibroblasts, respectively, following DCM treatment. 

 Sister chromatid exchanges were induced in human peripheral blood lymphocyte cultures but 
only in those from donors lacking GST activity towards methyl bromide.  

In human MCL-5 cells that stably express cDNA encoding human CYP1A2, CYP2A6, CYP3A4, 
CYP2E1 and in h2E1 cells which contain a cDNA for CYP2E1, DCM induced kinetochore-staining 
micronuclei indicative of aneuploidy and kinetochore-negative micronuclei. However, AHH-1 
cells expressing CYP1A1 showed neither an increase in total micronucleus frequencies nor 
kinetochore-staining micronuclei after DCM exposure. 
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In summary, the results of in vitro mammalian somatic cell genotoxicity assays with DCM are 
inconclusive and inconsistent.  It is worth highlighting that DCM exposure: 

• did not induce DNA–protein cross-links in hepatocytes of Fischer 344 rats, Syrian 
hamsters or in human hepatocytes with functional GSTT1 genes 

• did not increase unscheduled DNA synthesis or hprt locus gene mutations in Chinese 
hamster lung V79 cells in the absence of exogenous metabolic activation 

• did not induce DNA single-strand breaks nor unscheduled DNA synthesis in human 
primary hepatocytes or AH fibroblasts 

• did not increase total micronucleus frequencies nor kinetochore-staining micronuclei 
in AHH-1 cells expressing CYP1A1  
 

As noted by MAK (Hartwig, 2016), the results of in vitro studies in mammalian cells were partly 
negative (no unscheduled DNA synthesis in cultured human cells, no DNA damage or gene 
mutations in rodent cell systems); partly positive (transformation of rat and hamster embryo 
cells, chromosomal aberrations in rodent cells) and partly ambiguous (in a test for sister 
chromatid exchange in cultured Chinese hamster cells). 

The Consortium considers that the weight of evidence for in vitro mutagenicity or 
genotoxicity of DCM in mammalian somatic cells is equivocal.  

 
3. In vivo mammalian genotoxicity assays 

The DS fails to observe that pursuant to Section 3.5.2.2 and table 3.5.1 of Annex I to the CLP 
the in vivo studies should be the main driver of the classification in the mutagenicity hazard 
class. This condition was not met in the present case for DCM.  

The majority of the in vivo genotoxicity studies with DCM provide evidence that DCM is not 
mutagenic or genotoxic in vivo, as noted in IARC (1999; 2016), ATSDR (2000) and MAK 
(Hartwig, 2016) and briefly summarized below.    

The principal study cited in the CLH proposal by the DS to support in vivo genotoxicity of DCM 
is a US EPA study by Allen et al. (1990), in which chromosome damage was studied in female 
B6C3F1 mice exposed to DCM by subcutaneous or inhalation exposure. No increase in the 
frequency of either sister chromatid exchanges (SCEs) or chromosome aberrations (CA) in bone 
marrow cells was observed after a single subcutaneous injection of 2,500 or 5,000 mg/kg bw 
DCM. Inhalation exposure to DCM for 10 days at concentrations of 4,000 or 8,000 ppm resulted 
in significant increases in frequencies of SCEs in lung cells and peripheral blood lymphocytes, 
CAs in lung and bone marrow cells, and micronuclei (MN) in peripheral blood erythrocytes. 
Lung cell CAs and blood erythrocyte MN reached frequencies of approximately two times 
control levels. Following a 3-month inhalation exposure to 2,000 ppm DCM, mice showed a 
small but significant increase in lung cell SCEs and peripheral blood erythrocyte MN. The 
authors noted that under the experimental conditions used, inhalation exposure at a high 
concentration and short duration proved to be more effective in causing chromosome changes 
than low-concentration exposure for a longer period of time. 

In another paper published by the same US EPA laboratory (Westbrook-Collins et al. 1990) 
further investigations of in vivo clastogenic potential of DCM was undertaken in 3- to 5-month-
old male C57B1/6J mice.  SCEs and CAs in mouse bone marrow cells were studied following 
intraperitoneal exposures of 100 - 2000 mg/kg bw DCM. In this study, DCM failed to increase 
the frequencies of either SCEs or CAs.  The authors concluded that the negative results 
obtained in this study "add to an increasing body of data that suggests that DCM exposure in 
vivo does not result in genetic damage. Taken together, the available studies provide no 
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evidence of induced micronuclei, CAs or SCEs in marrow cells or UDS in liver cells of mice or rats 
exposed by i.p., gavage or inhalation routes to DCM".  

In another in vivo micronucleus study with male and female C57BL/6J/Alpk mice (Sheldon et 
al., 1987) DCM was administered by gavage at 1250, 2500 and 4000 mg/kg bw in corn oil.  The 
highest dose level selected for this study was the maximum tolerated dose. Micronucleated 
polychromatic erythrocytes (MPEs) in the bone marrow of treated mice were evaluated 24, 
36, 48 and 72 hrs after dosing. No significant increases in the incidence of MPEs versus controls 
were observed for any of the test groups, and it was concluded that DCM was not clastogenic 
in this assay. 

DCM did not cause micronucleus formation in male B6C3F1 mice exposed at 400, 800 or 1600 
ppm by inhalation for 6 weeks (6 hours per day, 5 days per week) (IARC, 2016; Suzuki et al., 
2014). The negative Suzuki et al., 2014 study, conducted at lower exposure level, should be 
considered much more relevant than the Allen et al. (1990) study. 

Furthermore, rats exposed by inhalation to DCM concentrations up to 3,500 ppm for 6 months 
showed no evidence of CA in bone marrow cells (ATSDR, 2000; Burek et al. 1984). The 
difference in responses observed may be partly due to species differences or test 
methodology. ATSDR (2000) noted that the relevance of these two in vivo genotoxicity studies 
in the mouse and rat to clastogenic mechanisms in humans is uncertain. 

The ability of DCM to induce unscheduled DNA synthesis (UDS) in the liver of male mice and 
rats was investigated in vivo (Trueman and Ashby, 1987).  In the first study, Alpk:AP rats were 
dosed via oral gavage with 100, 500 or 1000 mg/kg bw DCM and hepatocytes were evaluated 
for UDS 4 and 12 hours after dosing.  In a second study, Fischer F344 rats and B6C3F1 mice 
were exposed via inhalation to 2000 or 4000 ppm DCM for 2 or 6 hrs with UDS evaluated in 
hepatocytes immediately after exposure.  DCM did not induce UDS in male mice or rats 
following oral or inhalation exposure. 

Other in vivo genotoxicity studies have attempted to elucidate mechanism(s) of genotoxic 
action of DCM. In one study, male B6C3F1 mice and Syrian Golden hamsters were pre-exposed 
for 2 days (6 hours/day) to 4,000 ppm of methylene chloride (ATSDR, 2000; Casanova et 
al.,1992). On the third day, animals were exposed for 6 hours to a decaying concentration of 
[14C] methylene chloride and then examined for the presence of DNA-protein crosslinks. DNA-
protein crosslinks were detected in mouse liver, but not in mouse lung, hamster liver, or 
hamster lung. Similar results were observed in a second experiment (ATSDR, 2000; Casanova 
et al., 1996). B6C3F1 mice, exposed to DCM for 6 hours/day for 3 days at concentrations 
ranging from approximately 500 to 4,000 ppm formed DNA-protein crosslinks in the liver. The 
formation of DNA-protein crosslinks was a nonlinear function of airborne concentrations of 
DCM. In addition, mice exposed for 6 hours/day for 3 days to concentrations ranging from 
approximately 1,500 to 4,000 ppm showed an increased rate of DNA synthesis in the lung, 
indicating cell proliferation, but increased cell turnover was not detected in mouse lung at 
exposure concentrations of 150 or 500 ppm. Hamsters showed no evidence of cell proliferation 
in the lung at any concentration, nor did cell proliferation occur in the livers of either species. 

In another study (ATSDR, 2000; Devereux et al., 1993) the presence of activated ras proto-
oncogenes in liver and lung tumours induced in female B6C3F1 female mice by inhalation of 
2,000 ppm of methylene chloride for 6 hours/day, 5 days/week exposure for up to 104 weeks 
was analysed. In methylene chloride-induced liver tumours, mutations (mainly transversions 
or transitions in base 1 or base 2) were detected; these were similar to those observed for the 
H-ras gene in spontaneous liver tumours. Mutations were also identified in the lung. The K-ras 
activation profiles in the methylene chloride-induced tumours were not significantly different 
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from those in spontaneously occurring tumours. No other transforming genes were found in 
the nude mouse tumorigenicity assay. The authors were unable to identify any transforming 
genes other than ras genes in either mouse liver or lung tumours. 

Based on its review of the available studies, the Consortium considers that the weight of 
evidence for in vivo mutagenicity/genotoxicity of DCM in mammalian somatic cells is 
negative.   

 

4. Overall Conclusion on Classification for Mutagenicity 

The Consortium is in general agreement with the summary published by MAK (Hartwig, 2016), 
indicating that DCM is genotoxic in in vitro test systems in which the GSH‐dependent metabolic 
pathway is active. However, positive results in in vivo genotoxicity studies were only observed 
in somatic sells of mice at high inhalation exposure concentrations which make it questionable 
for use in support of the proposed classification. It is also noted that GSTT1 isoenzyme activity 
in mice is significantly higher compared with humans and that the RNA‐adduct formation and 
the mRNA expression of GSTT1 in the prostate, ovaries and placenta is also higher in mice than 
in humans. Consequently, due to the lower sensitivity of humans compared with mice under 
relevant conditions, DCM is not expected to be mutagenic in human germ cells.  

The Consortium does not agree with the statement in Table 10.8.2 of the CLH document 
(highlight added): "Moreover, it is important to note that, as reported in a study (Crebelli, 
1999), the halogenated hydrocarbons (such as DCM) are not very effective in inducing 
micronucleus formation in mouse bone marrow, therefore a negative bone marrow 
micronucleus assay is not sufficient to rule out the concern raised by the consistently positive 
in vitro results".  First, the Crebelli (1999) paper did not include DCM among the 10 
halogenated hydrocarbons that were investigated in the study.  Furthermore, the position 
suggested by the DS, that negative results from in vivo genotoxicity studies may be disregarded 
when not in agreement with results from in vitro mammalian cell assays, is not only doubtful 
from a scientific point of view, it is also inconsistent with the classification criteria established 
by the CLP Regulation. The Consortium therefore considers this statement to be highly 
subjective and inconsistent with the applicable legal CLP criteria for the classification of 
substances as mutagenic in category 2.   

It should be noted that DCM produced a positive response in one in vivo genotoxicty study in 
mice, but only at very high exposure concentrations in excess of 4000 ppm. Other studies in 
the mouse via inhalation, ip injection or oral gavage were negative, as were studies in the rat 
via the oral and inhalation routes.   

Based on its review of the available studies, the Consortium considers that the weight of 
evidence for:  

• in vitro mutagenicity/genotoxicity of DCM in mammalian somatic cells is equivocal 

• in vivo mutagenicity/genotoxicity of DCM in mammalian somatic cells is negative  
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