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Note: This Appendix contains additional information to chapter 2 of the risk profile for methoxychlor.

2. Summary information relevant to the risk profile
2.1  Sources

2.1.1 Production, trade, stockpiles

2.1.2  Uses

a)

Methoxychlor volumes of production/use in
the U.S. in tonnes/year
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Figure 1a) and b): Methoxychlor production/use/import volumes in tonnes per year in the U.S. (Gotz et al.,
2008; ATSDR, 2002; Minister of Indian Affairs and Northern Development Ottawa, 2003)
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2.1.3 Releases to the environment

2.2 Environmental fate
2.2.1 Environmental distribution
Adsorption/desorption

1. Methoxychlor is sparingly soluble in water with a water solubility which is in the range of 0.04-0.302 mg/L
(see references in Table 3). Based on its log Kqw value of 5.08 (experimental Karickhoff et al.,1979) and 5.67
(predicted with KOWWIN v1.68 estimate; US EPA, 2012), the substance is expected to be hydrophobic with low
water solubility and a high adsorption coefficient. Measured average Ko values in pond and river sediments are as
follows: 23,000 in sand, 82,000 in coarse silt, 88,000 in medium silt, 93,000 in fine silt and 83,000 in clay (Karickhoff
et al.,1979). These Ko values indicate that methoxychlor is expected to adsorb strongly to suspended solids and
sediment. Muir and Yarechewski (1984) observed that methoxychlor partitioned rapidly (< 3 days) into sediment
following addition to sediment-water systems. In aquatic environments, it is suggested, based on the physicochemical
properties discussed here, that methoxychlor will most likely concentrate in sediment and biota.

2. Weber et al. (2004) estimated a mean sorption coefficient (Kq) of 2009 in soil for methoxychlor (number of
values used for the calculation: 11) which indicates that methoxychlor is tightly bound to soil particles. Modelling
data are in agreement with experimental data. EPI Suite KOCWIN v2.00 model (KOCWIN, MCI method; US EPA,
2012) predicts a Ko value of 26,890 L/kg for methoxychlor (equivalent to a log Ko value of 4.43). An experimental
log Koc value of 4.9 (Schiitirmann et al., 2006) is also reported in EPI Suite (US EPA, 2012). Both of these log Koc
values also indicate that methoxychlor is expected to be immobile in soil. However, soil particles that contain
methoxychlor can be blown by the wind or be carried by rainwater or melted snow into rivers or lakes (ATSDR,
2002).

Volatilisation

3. Methoxychlor has an experimental Henry's Law constant of 2.03 x 10" atm.m®mol (or 2.06 x 102
Pa-m®mol; wetted wall column-GC) at 25°C (US EPA, 2012). The estimated Henry's Law constant for methoxychlor
is 9.75 x 10 atm.m%mol (or 9.88 x 10-3 Pa-m3/mol) at 25°C using EPI Suite HENRYWIN v. 3.20 model (bond
method; US EPA, 2012). Both experimental and predicted Henry’s Law constant values indicate that methoxychlor
can be expected to be non-volatile from water. Furthermore, Bomberger et al. (1983) modelled the transport and fate
pathways for methoxychlor at the air-terrestrial interface, and the model simulations suggest that the compound is
strongly adsorbed to soil and does not leach, and that volatilisation is slow. Based upon its relatively low vapour
pressure value (5.56 x10° Pa at 25°C (EPI Suite, MPBPVP v1.43 estimate, modified grain method; US EPA, 2012),
methoxychlor has a low potential for volatilisation to the atmosphere. However, concentrations of methoxychlor
found in remote regions indicate that atmospheric transport is occurring.

Distribution modelling

4. The Mackay Level 111 Fugacity Model in EPI Suite (US EPA, 2012) was used in order to model the
distribution of methoxychlor. The physico-chemical properties used in the model were the experimental values (if not
stated otherwise) reported in Table 3: melting point 87°C; boiling point 346 °C, vapour pressure 5.56x10 Pa
(modelled value); Henry Law Constant 2.06x102 Pa; water solubility 0.1 mg/l; log Kow 5.08; Ko value 79433 (log
4.9). The degradation half-lives used in the model environment are: air 4.8 hours (or 0.2 days derived by AOPWIN);
water 4992 hours (or 208 days (Walker et al., 1988); soil 5040 hours (or 210 days (Guth et al., 1976)); sediment 4944
hours (or 206 days (Muir and Yarechewski, 1984)). If methoxychlor is assumed to be released at equal rates to air,
water and soil, the model predicts the following distribution: air 0.058 %, water 6.12 %, soil 75.8% and sediment
18%, indicating that the substance will be mainly distributed to the soil and the sediment. If it is released only to soil,
the calculated distribution is very different: air 1.29 x10-5 %, water 0.0143 %, soil 99.9% and sediment 0.0422%,
predicting that the substance will stay in the soil compartment. It should be noted that there is uncertainty in the half-
lives in water, in soil and in air.

2.2.2 Persistence
2.2.2.1 Screening information based on modelling data

5. The aerobic biodegradation potential of the substance can be assessed using BIOWIN v4.10 (U.S. EPA,
2012). The predictions from the non-linear model (BIOWIN 2), ultimate biodegradation time (BIOWIN 3) and the
MITI non-linear model (BIOWIN 6) can be used as a screening assessment of persistence in accordance with the
REACH Guidance Chapter R.11 (ECHA, 2017). The following screening information indicate when a substance may
be ‘persistent or very persistent’:

(a) BIOWIN 2: ‘Does not biodegrade fast’ (probability < 0.5) and BIOWIN 3: > months (< 2.25 (to 2.75)) or
(b) BIOWIN 3: > months (< 2.25 (to 2.75)) and BIOWIN 6: ‘does not biodegrade fast’ (probability < 0.5).
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6. The predictions for the structure of methoxychlor are BIOWIN 2: 0.0162, BIOWIN 3: 1.5126 and BIOWIN
6: 0.0063. These values are all well below the screening values, indicating that methoxychlor is not expected to
biodegrade rapidly and hence is potentially ‘persistent or very persistent’.

2.2.2.2 Abiotic degradation
2.2.2.3 Biotic degradation

7. Walker et al (1988) investigated the first-order biotic and abiotic degradation rate constants of methoxychlor
in estuarine water and sediment/water slurry systems. Test systems used a methoxychlor nominal concentration of
approximately 200 pg/L in sterile and non-sterile samples of water and water-sediment systems taken directly from
the field (Florida, USA). Either acetone or hexane was used as a carrier solvent to prepare the test solutions
(concentration not specified). Sterile samples were prepared by addition of 20ml/L 37% (by weight) formaldehyde
solution. Salinity ranged from 15 to 30 g/L. Sediment samples were collected from the top 2 cm of the sediment bed
(reflecting aerobic conditions). Flasks containing water-only and water-sediment slurries were placed in a shaker
incubator and incubated in the dark at 25°C. The pH was measured at least every other day and was maintained to
within £ 0.2 units of the initial pH of the water sample collected. Duplicate samples were removed periodically from
each flask and analysed for residual test chemical (non-labelled chemical). Control sediment and water systems (no
test chemical or formaldehyde added) were used. Analytical recoveries were > 85%. The first-order rate constant (k1)
for methoxychlor was determined. Identification of degradation products was not studied, only the parent substance
was followed in the test. Carbon dioxide formation was not measured in the experiment. The methoxychlor half-lives
derived from first-order rate constants in water-only systems were 208 and 8,830 days for non-sterile and sterile
conditions, respectively. The derived methoxychlor half-lives derived from first-order rate constants in water-
sediment systems were 12.2 and 45.2 days at 25°C for non-sterile and sterile conditions, respectively (under aerobic
conditions). The results of this study indicate significantly (p <0.01) more degradation in the presence of non-sterile
sediment than in the presence of sterile sediment (indicating biotic degradation), and that methoxychlor biodegraded
significantly faster in flasks containing non-sterile water-sediment systems than in non-sterile water alone. The
presence of non-extracted methoxychlor from sediment was not taken into account in the calculation of the half-lives
and the calculated half-lives may therefore not represent the most conservative case for methoxychlor.

8. The study was performed prior to publication of the Organisation for Economic Co-operation and
Development (OECD) 309 test guideline and therefore cannot be directly assessed against their recommended test
design and validity criteria. The nominal water-only concentration exceeds the recommended test concentration of the
TG 309 (100 ug/L), and only one concentration was tested. It is not clear whether the test concentration was above the
limit of solubility of methoxychlor in the test water. A reference substance and a solvent control were not used. As a
consequence, it is not possible to assess the microbial activity and potential adverse effects of the solvent on the
microorganisms in the test, although it is noted that solvent was removed by flushing the glass bottles used to prepare
the test systems with air or nitrogen prior to adding site water. In addition, the degradation curve and raw data for
methoxychlor are not reported and no information is available on the mass balance. It is not possible to say if these
values reflect dissipation or degradation half-lives. Due to these significant variations from the current guideline
simulation studies (and consequent limitations), the study results cannot be considered as reliable. However, the half-
life in water of 208 days has been used as input data for the distribution modelling (Mackay Level 111 Fugacity Model)
and for the OECD Pov and LRTP Screening Tool as this is the best information on half-life available and it is line
with monitoring data available on surface waters.

2.2.2.4 Monitoring data

2.2.2.5 Summary on persistence

2.2.3  Bioaccumulation

2.2.3.1 Screening information based on modelling data

9. The bioaccumulation model (BCFBAF v3.01; US EPA, 2012) estimated a bioconcentration factor (BCF)
value of 1044 L/kg wet-wt (based on the regression-based method and using as input data an experimental log Kow
value of 5.08), a BCF value of 4134 L/kg and a bioaccumulation factor (BAF) of 9001 L/kg (based on the Arnot-
Gobas method (upper trophic) and using as input data an experimental log Kow value of 5.08). The prediction can be
considered reliable as the substance is within the applicability domain of the model (both structural and parametric). It
is further noted that the somewhat structurally similar compound DDT (CAS 50-29-3) is in the training set of the
model and methoxychlor is in the validation set of the model (BCF 315 L/kg wet-wt). The predicted BAF value
suggests a bioaccumulation potential of methoxychlor in aquatic organisms (BAF > 5000).

2.2.3.2 Bioconcentration and bioaccumulation studies in aquatic organisms
2.2.3.3 Toxicokinetic and metabolism studies

10. A summary of methoxychlor metabolic pathways is presented in Figure 3-2 of ATSDR, 2002.
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2.2.3.4 Conclusion on bioaccumulation

2.2.4 Potential for long-range environmental transport
2.2.4.1 Screening of physicochemical properties

2.2.4.2 Long-range transport model predictions

11. Overall persistence (Pov) and the potential for long-range transport (LRTP) can be estimated for organic
chemicals using the OECD Pov and LRTP Screening Tool (Wegmann et al., 2009). Table 4 shows a summary of
input data for methoxychlor to the OECD Pov and LRTP Screening Tool.

Table 4: Input properties used in estimating overall persistence and long-range transport potential of
methoxychlor with the OECD Pov and LRTP Screening Tool

Input Property Value References Comments

Log Kaw -5.081 (EPI Suite, KOAWIN v1.10, | US EPA, 2012
calculated from experimental
Henry’s Law Constant)

Log Kow 5.08 (experimental, in KOWWIN | Karickhoff et al.,1979
training set)

Half-life in air (in | 4.8 hours (or 0.2 days) (estimated [US EPA, 2012

the gas-phase) based on a 12-h photoperiod,
AOPWIN v1.92)
Half-life in water 4992 hours (or 208 days) Walker et al., 1988 Uncertainty on this value as this study is
(experimental) considered to be not reliable.
Half-life in soil 5040 hours (or 210 days) Guth et al., 1976 Uncertainty on this value as experimental
details are not available in Guth et al., 1976.
12. Whilst no absolute criteria for classifying chemicals as compounds with high or low overall persistence

(Pov) and LRTP have been established, the OECD expert group proposed making comparative assessments based on
a set of substances selected as reference compounds. Pov and LRTP results for the reference substances can then be
used to provide comparative context for other substances. Klasmeier et al. (2006) have described this approach in
detail. Using the model results for the reference substances Klasmeier et al. (2006) defined four areas in the plot of
LRTP vs. Pov. The Pov value of the POP-like reference substance with the lowest Pov result defines the boundary
between high and low Pov; the LRTP value of the POP-like reference substance with the lowest LRTP result defines
the boundary between high and low LRTP. This approach has been applied using the Tool to derive Pov and LRTP
boundaries that can be used as reference points in screening chemicals. The Pov boundary is 195 days (Pov of a-
HCH) and the LRTP boundaries are 5097 km (CTD of PCB 28) and 2.248 % (TE of PCB-28). Using the OECD Pov
and LRTP Screening Tool (Wegmann et al., 2009) with input data specified in Table 4, the results obtained for
methoxychlor suggest that it has a low potential for long-range transport: CTD of 498 km, Pov of 303 days and
transfer efficiency from air to surface media of 0.02 %. However, the Pov of methoxychlor is higher (303 days) than
the Pov of a-HCH (195 days). The results from this modelling are associated with uncertainty, because the input
parameters “half-lives in water and soil” are uncertain.

2.2.4.3 Confirmation based on measurements in remote areas

2.2.4.4 Summary of long-range environmental transport

2.3 Exposure

2.3.1 Environmental monitoring data

2.3.1.1 Monitoring in remote areas (far from point sources)
2.3.1.2 Monitoring in rural and urban areas

13. Tremblay et al. (2017) studied concentrations of OCPs in the blood (plasma) of female hawksbill turtles
(Eretmochelys imbricata) collected at Punta Xen (Campeche) in southern Gulf of Mexico. Samples were collected in
August 2010. Methoxychlor was found in one third (n=10) of the sea turtles. Methoxychlor was detected in the blood
(plasma + washed erythrocytes) of 10 out of 28 hawksbill sea turtles samples (36%) with concentrations in the range
of 10-122 ng/g (mean: 23 ng/g; median: 11 ng/g; SD:29). Methoxychlor was the only OCP correlated with the size of
the sea turtles. According to the authors, as methoxychlor can have endocrine disrupting properties, its relatively high
presence in females nesting in Punta Xen is of concern.

14. Garcia-Besné et al. (2015) studied concentrations of OCPs in the blood (plasma) and fertile eggs of two sea
turtle species (Eretmochelys imbricata and Chelonia mydas) collected from Campeche in the Yucatan Peninsula in
southeast Mexico. Samples were collected from late May to June and from late June to July (sampling year is
unknown). Methoxychlor was detected in the blood of 6 out of 32 green turtle samples (18,75%) with concentrations
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in the range of 2.46-45.86 ng/g lipid (mean: 17.78 ng/g lipid; median:14.06 ng/g lipid; SD:15.78). However, the
substance was not detected in the eggs of green turtles (n=28). Methoxychlor was detected in the blood of 7 out of 28
hawksbill turtle samples (25%) with concentrations in the range of 1.96-38.34 ng/g lipid (mean: 12.43 ng/g lipid;
median: 7 ng/g lipid; SD: 12.80). Methoxychlor was detected in the eggs of 4 out of 27 hawksbill turtle samples
(14.81%) with concentrations in the range of 290.4-3564 ng/g lipid (mean: 1562 ng/g lipid; median: 1198 ng/g lipid;
SD: 1407).

2.3.2 Human exposure

15. The 2013 pesticide monitoring results in the EU (including Iceland and Norway) (EFSA, 2015) summarised
the results provided by the reporting countries and identified areas of concern regarding sample compliance with the
legal limits of pesticide residue in foods. EFSA also assessed the consumer dietary exposure to pesticide residues in
the sampled food commaodities and performed an analysis of the chronic and acute dietary risks for European
consumers. The outcome of this monitoring (EFSA, 2015) showed that methoxychlor was detected in milk and honey
after it was banned in the EU in 2006. Methoxychlor was detected/quantified in 7 samples out of 1497 animal
products. Maximum Residue Level (MRL) (0.01 mg/kg set at the LOQ (0.01 ppm) exceedances were noted for
methoxychlor in animal products (fat of swine, bovine and poultry from Spain and Belgium, the range of measured
residue levels: 0.018-0.021 (mg/kg)). Methoxychlor was found in concentrations above the LOQ, but the estimated
dietary exposure was below the toxicological reference values (acceptable daily intake (ADI) of 0.1 mg/kg bw per day
established by the Joint Meeting on Pesticide Residues (1977)). Based on the analysis of the 2016 pesticide
monitoring results in the EU (including Iceland and Norway) (EFSA, 2018), methoxychlor was again quantified in
honey, but non-detectable in other commodities. However, it was only detected above the LOQ in 2 out of 57141 food
samples from 30 countries. Based on concentrations found for methoxychlor in the consumer products from the 2016
monitoring, it was concluded that the short- and long-term dietary exposures were unlikely to pose a health risk to EU
consumers.

2.3.3 Exposure — comparison with POP substances

16. Lopez-Espinosa et al. (2008) investigated the presence of OCP residues in 52 fat samples of boys (mean age
7 years old (015 years old)) living in Southern Spain. The occupations and activities of the parents of the boys are
unknown; however, the samples do provide information about the exposure to children in a predominantly agricultural
area. According to the authors, children can be exposed to OCPs in utero via the placenta (Lopez-Espinosa et al.,
2007) and after birth via lactation (Noren and Meironyte, 2000; Solomon and Weiss, 2002). Fat samples were
collected between 1994 and 1996, while methoxychlor was still in use in the EU. Methoxychlor was found in adipose
tissues of 3 out of 52 children with a mean concentration of 16+20 ng/g lipid (Percentiles among > LOD: P25=52 ng/g
lipid; P50=121 ng/g lipid and P75=680 ng/g lipid). The mean concentration (xS.D.) was calculated for the whole
group and 25, 50, and 75 percentiles were calculated for samples with methoxychlor concentrations >LOD. Raw data
are not available, and it is unclear how data <LOD have been considered in the calculation of the mean concentration
and if on which distribution was used for calculating the percentiles. Comparable concentrations in adipose tissues
were found for Lindane (mean value of 11+12 ng/g lipid; Percentiles among > LOD: P25 = 29 ng/g lipid; P50=71
ng/g lipid and P75=106 ng/g lipid) which was found in 6 out of 52 children. The exposure scenarios are not fully
known, but the exposure of Lindane may have been greater. The study was conducted before its inclusion to the
Stockholm Convention on POPs in 2009.

17. Cabrera-Rodriguez et al. (2020) found methoxychlor in 4 out of 447 (0.9%) umbilical cord blood samples
from La Palma (Canary Islands, Spain) collected between March 2015 and April 2016 with laboratory recoveries >
98.2% for methoxychlor (Pérez Luzardo personal communication, April 2020). Concentrations of methoxychlor in
umbilical cord blood samples were in the range 0.004-0.132 ng/mL, while methoxychlor was banned in the EU in

2006. Similar levels have been found for aldrin (0.002-0.161 ng/mL; n>LOD = 13/447; it was banned in Europe in
the early 1980s) and mirex (0.019-0.09 ng/mL; n>LOD = 9/447; it has never been authorised in Europe).

18. Jimenez Torres et al. (2006) determined the level of OCPs in the adipose tissue and serum of 72 women
giving birth (aged from 18-35 years) in Southern Spain. The date of sampling is unknown. Methoxychlor was found
in 3 out of 72 (4.1%) adipose tissue samples from pregnant women at a concentration range of 106—-817.85 ng/g of fat
(mean value: 347.73 ng/g of fat; SD: 407.19 ng/g of fat; recovery rate of 97%). However, methoxychlor was not
detected in the serum. Of the samples with detectable levels, the mean concentration of methoxychlor in the fat of the
women was higher than the mean concentration of the POP Lindane (mean:113.82 ng/g of fat; concentration range:
4.22-407.37 ng/g of fat detected in 36 out of 72 (50%) adipose tissue samples).

2.3.4 Information on bioavailability

19. Insufficient data is available to adequately define the bioavailability of methoxychlor (Office of
Parliamentary Counsel of Canberra, 2013). However, it is expected that the high potential of adsorption (high log Ko
values) of methoxychlor to solids (sediments, soils and particulate matters) may reduce its bioavailability in sediment,
soil and water compartments.
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2.4  Hazard assessment for endpoints of concern

20. The European Chemicals Agency (ECHA) online Classification & Labelling (C&L) Inventory database?’,
reports 115 notifications for methoxychlor as of 7 May 2020. 94 notifiers have classified methoxychlor as harmful if
swallowed (Acute Toxicity Category 4, H302), may cause damage to organs (STOT SE 2, H371 (not specified)) and
very toxic to aquatic life (Aquatic Acute Category 1, H400). 16 notifiers have classified methoxychlor as harmful if
swallowed, in contact with skin or if inhaled (Acute Toxicity Category 4, H302, H312, H332); suspected of damaging
fertility or the unborn child (Reprotoxic Category 2, H361), may cause damage to organs through prolonged or
repeated exposure (STOT RE 2, H373 (eye, oral)), very toxic to aquatic life (Aquatic Acute Category 1, H400) and
very toxic to aquatic life with long lasting effects (Aquatic Chronic Category 1, H410). Three notifiers indicated no
classification according to the CLP criteria. One notifier has classified methoxychlor as harmful if swallowed, in
contact with skin or if inhaled (Acute Toxicity Category 4, H302, H312, H332); suspected of causing cancer
(Carcinogen Category 2, H351), very toxic to aquatic life (Aquatic Acute Category 1, H400) and very toxic to aquatic
life with long lasting effects (Aquatic Chronic Category 1, H410). One natifier has classified methoxychlor as
suspected of damaging fertility or the unborn child (Reprotoxic Category 2, H361); may cause damage to organs
(STOT SE 2, H371 (nervous system)), may cause damage to organs through prolonged or repeated exposure (STOT
RE 2, H373 (Liver, nervous...)), very toxic to aquatic life (Aquatic Acute Category 1, H400) and very toxic to aquatic
life with long lasting effects (Aquatic Chronic Category 1, H410).

2.4.1 Ecotoxicological effects
2.4.1.1 Adverse effects on aquatic organisms
2.4.1.2 Adverse effects on terrestrial organisms

21. The primary metabolite of methoxychlor is 1,1,1-trichloro-2,2-bis(4-hydroxyphenyl) ethane (HPTE) has
been shown to alter viability and differentiation of embryonic thymocytes. Leung-Gurung et al. (2018) explored the
impact of HPTE on a critical window and component of immune system development, embryonic T-cell
development. Embryonic thymocytes (GD 16-18) from C57BL/6 mice were subjected to an in vitro differentiation
culture that mimicked early steps in thymocyte development in the presence of 0.005, 0.05, 0.5, 5, or 50 uM HPTE, or
diethylstilbestrol (DES; CAS No. 56-53-1). HPTE- and DES-induced death of thymocytes (Annexin-V and Caspase 8
were used markers of apoptosis). Moreover, HPTE-induced cell death not only resulted in selective loss of double
positive thymocytes, but also loss of developing CD4 intermediate cells (post-double positive partially differentiated
thymocyte population). Phenotypic analysis of thymocyte maturation (T-cell receptor, TCR) and TCR ligation (CD5)
surface markers revealed that surviving embryonic thymocytes expressed low levels of both. Taken together these
data demonstrate that immature embryonic thymocytes are sensitive to HPTE exposure and that HPTE exposure
targets thymocyte populations undergoing critical differentiation steps. These findings suggest HPTE may play a
pivotal role in metoxychlor exposure-induced immune dysfunction.

2.4.1.3 Summary of ecotoxicological effects
2.4.2  Adverse effects on human health
2.4.2.1 Epidemiological studies

2.4.2.2 Neurotoxicity

2.4.2.3 Endocrine disruption

22. One common mode of action by which endocrine disrupting chemicals, produce lasting reproductive tract
defects is through persistent alteration of developmental gene expression. Fei et al. (2005) examined the uterine
response to methoxychlor and its effect on hoxalO (a gene necessary for uterine development and function) expression
in adult female and newborn mice. The authors also examined the effect of in vitro treatment on HOXA10 gene
expression in Ishikawa cells. Fei et al. (2005) found that methoxychlor treatment (1mg/day dissolved in DMSO;
intraperitoneal (ip) injections) in mice suppressed the expression of hoxal0. The uterotrophic response to ip
administration of methoxychlor (1 mg/day) was an increase in uterine wet weight of ca. 1.25-fold and a change in
epithelial height. This suppression in HOXAZ10 expression (measured using immunohistochemistry (IHC)) was
observed when mice were exposed neonatally (for 14 days to 2 mg/kg/day dissolved in DMSO; ip injections) and
decreased expression persisted into early adulthood. It is unclear whether IHC intensity of HOXA10 correlates with
total protein concentration. Immunoblotting would have provided more quantitative information. Also, it is possible
that the diffusion of intensity is due to changes in cellular localization. The authors observed that in vitro exposure to
methoxychlor induced HOXA10 gene expression in Ishikawa cells (treated with methoxychlor at concentration
ranging from 1 to 50 uM dissolved in DMSQO). HOXA10 mRNA levels in Ishikawa cells (measured by RT-PCR)
were increased 6- to 8-fold after treatment with 25 or 50 uM methoxychlor. In addition, treatment with 1 to 50 uM of
methoxychlor treatment resulted in a dose-dependent increase in HOXAZ10 protein expression (quantified by western

. https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/details/112624 (20)
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blot analysis). According to the authors (Fei et al., 2005), the apparent contrast in the in vitro and in vivo effects is
likely due in part to more efficient metabolism of methoxychlor in the mouse than in vitro. Hydroxy and bis-hydroxy
metabolites of methoxychlor are more potent endocrine disruptors. Additionally, in vitro (in the absence of estradiol
(E2)) methoxychlor functioned as a weak E2 agonist, whereas in the presence of E2, in vivo methoxychlor functioned
as an E2 antagonist.

23. Zama and Uzumcu (2009) reported on studies looking at effects on rats during gestation and early stages
post-natally. Based on doses of methoxychlor at 0.02 mg/kg/day, and 100 mg/kg/day between embryonic day 19 and
postnatal day 7, the authors concluded that, even at the lower dose, methoxychlor exposure during fetal development
caused epigenetic changes as a result of hypermethylation resulting in impaired function of ovaries in newborns. In
particular, methoxychlor resulted in significant hypermethylation in the estrogen receptor 2 (ER2) promoter regions in
the ovaries; thus potentially affecting the production and processing of estrogen.

2.4.2.4 Interaction with other chemicals

24, Methoxychlor has also been shown to interact with the phytoestrogen genistein to alter the toxicological
effects of methoxychlor (Wang et al. (2006); You et al. (2002, 2006)). Exposure to genistein and methoxychlor during
pregnancy resulted in significant feminization of male pup mammary glands. In male pups, there was prominent
elongation of the glandular ducts, and development of an alveolar-lobular structure, which was not observed following
exposure of either compound alone. Microarray analysis showed that these effects may be due to interactions involved
in steroid signalling, growth factor pathways, apoptosis, and/or tissue remodelling. These results suggest that juvenile
males may be more sensitive to endocrine-active compounds such as methoxychlor, and that phytoestrogens, such as
genistein, may further modulate toxicity.

2.4.25 Summary of adverse effects on human health
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