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This supplemental file contains information regarding the data quality evaluation conducted for references that (1) met
PECO screening criteria, (2) were published prior to 2014 which was the preferred literature cutoff date by EPA for data reported
in previous assessments, and (3) reported human equivalent dose (HED) derived from points of departure (POD) that contained
lowest-observable-effect levels (LOEL) greater than an order of magnitude of the lowest HED lowest-observable-adverse-effect
level (LOAEL) identified across existing assessments. For a detailed description on these three criteria, see the Risk Evaluation
for Diethylhexyl Phthalate (DEHP) — Systematic Review Protocol. EPA conducted data quality evaluation based on author-
reported descriptions and results; additional analyses (e.g., statistical analyses performed during data integration into the risk
evaluation) potentially conducted by EPA are not contained in this supplemental file. For the data quality evaluation, EPA used
the TSCA systematic review process described in the Draft Systematic Review Protocol Supporting TSCA Risk Evaluations
Sfor Chemical Substances (also referred to as 2021 Draft Systematic Review Protocol’). Any updated steps in the systematic
review process since the publication of the 2021 Draft Systematic Review Protocol are described in the Risk Evaluation for
Diethylhexyl Phthalate (DEHP) — Systematic Review Protocol.
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Diethylhexyl Phthalate

Human Health Hazard Animal Toxicology Evaluation HERO ID: 673553 Table

:1of6

Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Akingbemi, B. T., Youker, R. T., Sottas, C. M., Ge, R., Katz, E., Klinefelter, G. R., Zirkin, B. R., Hardy, M. P. (2001). Modulation of rat Leydig cell
steroidogenic function by di(2-ethylhexyl)phthalate. Biology of Reproduction 65(4):1252-1259.

Reproductive/Developmental: Leydig cell testosterone production, serum testosterone and LH measurements, testicular histology and weight, seminal
vesicles weight; Reproductive/Developmental: Leydig cell testosterone production, serum testosterone and LH measurements, testicular histology and

weight, seminal vesicles weight;

Oral-Gavage-Duration: Short-term (>1-30 days)-7-14-day(s)-Oral-Gavage-Duration: Short-term (>1-30 days)-7-14-day(s)

Species: Rat-Long-Evans - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 673553
Domain Metric Rating Comments
Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium The test substance was identified by name di(2-ethylhexyl)phthalate (DEHP). A CASRN
was not provided). The source and purity (>99%) were reported. Test animal species,
strain, sex, and source were reported. Age was not specified upon receipt of animals.
Initial body weight was reported. Husbandry conditions (light cycle, number of ani-
mals/cage) were reported. Cage type, bedding type, temperature, and humidity were not
reported. Food and water were available ad libitum. Route of exposure was reported.
Dose levels were reported as mg/kg/day. The number of animals/group was reported.
The frequency was reported. Endpoint evaluation methods were reported along with
quantitative data.

Domain 2: Selection and Performance

Metric 2: Allocation High Animals were allocated by body weight randomization to “ensure equal weight distribu-
tion between groups”.

Metric 3: Observational Bias / Blinding Changes Medium Blinding was not reported; however, endpoints were not subjective in nature or did not
require blinding (e.g., hormone concentrations, histology, body and organ weights, food
consumption)

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Low A negative control group was included (vehicle only) and responses were appropriate.
Housing and treatment conditions were consistent across groups. The study report did
not indicate whether approaches were used to reduce exposure of test animals to plas-
ticizers. There was no indication of whether test animal bedding, food, and water were
analyzed for the presence of contaminants, such as phthalates, which might impact the
results and validity of the study. Cages, food containers, and water dispensing containers
were not described.

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition Medium Data were reported for all outcomes in text or table except for maternal food intake.

This is not expected to significantly impact the study results. The number of animals per
group was reported and consistent; sample sizes were reported for most outcomes and
suggest that no animals died. For endpoints where sample sizes were not specified, there
is insufficient information to determine whether there was selective reporting.

Continued on next page...
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Diethylhexyl Phthalate

Human Health Hazard Animal Toxicology Evaluation

HERO ID: 673553 Table

:1of6

...continued from previous page

Study Citation:

Akingbemi, B. T., Youker, R. T., Sottas, C. M., Ge, R., Katz, E., Klinefelter, G. R., Zirkin, B. R., Hardy, M. P. (2001). Modulation of rat Leydig cell

steroidogenic function by di(2-ethylhexyl)phthalate. Biology of Reproduction 65(4):1252-1259.

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:
Species:

Chemical:

HERO ID:

weight, seminal vesicles weight;

Rat-Long-Evans - [rat]-Male
Diethylhexyl Phthalate- Parent compound
673553

Reproductive/Developmental: Leydig cell testosterone production, serum testosterone and LH measurements, testicular histology and weight, seminal
vesicles weight; Reproductive/Developmental: Leydig cell testosterone production, serum testosterone and LH measurements, testicular histology and

Oral-Gavage-Duration: Short-term (>1-30 days)-7-14-day(s)-Oral-Gavage-Duration: Short-term (>1-30 days)-7-14-day(s)

Domain Metric

Rating

Comments

Domain 5: Exposure Methods Sensitivity
Metric 6: Chemical administration and

characterization

Metric 7: Exposure timing, frequency, and

duration

Low

High

The source and purity of the test substance was reported. Certificates of analysis are
available from the supplier upon request; the test substance was not analytically verified
by the performing laboratory. No details were provided on preparation or storage of

the test material. Target test concentrations were reported; there is no indication that
analytical confirmation was done. Gavage volume was not reported.

Exposure was during the prepubertal period and is relevant for assessing male reproduc-
tive effects. Exposure was consistent across study groups. Groups were treated concur-
rently.

Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity

Metric 9: Results presentation

Medium

Medium

No guideline was specified. The test animal was appropriate for the evaluation of the
outcomes of interest. The OECD 421 and 422 Guidelines which focus on reproductive
toxicity recommend using at least 10 males which the study did. Sample sizes were not
reported in Table 2 (PND21-34 experiment), or in Table 4 (PND 35-48 data). Sample
sizes were sufficient to allow for statistical analysis. The number of dose groups was
adequate (there were 4 treated groups). Outcome methodologies for the animals were
adequately reported and sensitive for the endpoints assessed. Dose rationale was not
specified although previous studies using DEHP and a developmental study using an-
other phthalate were consulted.

Results for developmental endpoints were shown in tables (shown as means + SEM)
or graphs (with standard error bars). Histopathology results were only reported in the
text and no effects were reportedly observed. Results were reported in tables for body
weights (shown as means = SEM). Food intake results were only reported in the text
and no effects were reportedly observed. Statistical analysis methods were reported and
statistical significance was noted in tables.

Additional Comments: None

Overall Quality Determination

Medium
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Diethylhexyl Phthalate Human Health Hazard Animal Toxicology Evaluation HERO ID: 673553 Table

:20f6

Study Citation: Akingbemi, B. T., Youker, R. T., Sottas, C. M., Ge, R., Katz, E., Klinefelter, G. R., Zirkin, B. R., Hardy, M. P. (2001). Modulation of rat Leydig cell
steroidogenic function by di(2-ethylhexyl)phthalate. Biology of Reproduction 65(4):1252-1259.

Health Outcome(s) Reproductive/Developmental: Leydig cell testosterone production, serum testosterone and LH measurements, testicular histology and weight, seminal

and Reported vesicles weight

Health Effect(s):

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-7-28-day(s)

Exposure Route:

Species: Rat-Long-Evans - [rat]-Male

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 673553

Domain Metric Rating Comments

Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium The test substance was identified by name di(2-ethylhexyl)phthalate (DEHP). A CASRN

was not provided). The source and purity (>99%) were reported. Test animal species,
strain, sex, and source were reported. Age was not specified upon receipt of animals.
Initial body weight was reported. Husbandry conditions (light cycle, number of ani-
mals/cage) were reported. Cage type, bedding type, temperature, and humidity were not
reported. Food and water were available ad libitum. Route of exposure was reported.
Dose levels were reported as mg/kg/day. The number of animals/group was reported.
The frequency was reported. Endpoint evaluation methods were reported; qualitative
results were reported for some, but not all outcomes.

Domain 2: Selection and Performance
Metric 2: Allocation High

Metric 3: Observational Bias / Blinding Changes Medium

Animals were allocated by body weight randomization to “ensure equal weight distribu-
tion between groups”.

Blinding was not reported; however, endpoints were not subjective in nature or did not
require blinding (e.g., hormone concentrations, histology, organ weights)

Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Low

A negative control group was included (vehicle only) and responses were appropriate.
Housing and treatment conditions were consistent across groups. The study report did
not indicate whether approaches were used to reduce exposure of test animals to plas-
ticizers. There was no indication of whether test animal bedding, food, and water were
analyzed for the presence of contaminants, such as phthalates, which might impact the
results and validity of the study. Cages, food containers, and water dispensing containers
were not described.

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition Medium

Data were qualitatively reported for some reproductive outcomes in the text. Organ
weight results were not reported. The text specified the number of animals included in
each group, it is not clear whether the sample sizes were equal to the number of animals
per group.

Domain 5: Exposure Methods Sensitivity

Continued on next page ...
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Diethylhexyl Phthalate

Human Health Hazard Animal Toxicology Evaluation

...continued from previous page

Study Citation:

Akingbemi, B. T., Youker, R. T., Sottas, C. M., Ge, R., Katz, E., Klinefelter, G. R., Zirkin, B. R., Hardy, M. P. (2001). Modulation of rat Leydig cell

steroidogenic function by di(2-ethylhexyl)phthalate. Biology of Reproduction 65(4):1252-1259.

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

vesicles weight

Oral-Gavage-Duration: Short-term (>1-30 days)-7-28-day(s)

Reproductive/Developmental: Leydig cell testosterone production, serum testosterone and LH measurements, testicular histology and weight, seminal

Species: Rat-Long-Evans - [rat]-Male

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 673553

Domain Metric Rating Comments
Metric 6: Chemical administration and Low The source and purity of the test substance was reported. Certificates of analysis are
characterization available from the supplier upon request; the test substance was not analytically verified

by the performing laboratory. No details were provided on preparation or storage of
the test material. Target test concentrations were reported; there is no indication that
analytical confirmation was done. Gavage volume was not reported.

Metric 7: Exposure timing, frequency, and High Exposure was during PND 62-89 which is the period relevant for male reproductive

duration tract development. Exposure was consistent across study groups. Groups were treated
concurrently.
Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity Medium No guideline was specified. The test animal was appropriate for the evaluation of the
outcomes of interest. The OECD 421 and 422 Guidelines which focuses on reproductive
toxicity recommend using at least 10 males which the study did. Sample sizes were
not specified. The number of dose groups was adequate (there were 4 treated groups).
Outcome methodologies for the animals were adequately reported and sensitive for the
endpoints assessed. Dose rationale was not specified although previous studies using
DEHP and a developmental study using another phthalate were consulted.

Metric 9: Results presentation Low Data were not shown for any endpoint. Results were only reported in the text stating
that no effects were reportedly observed; however, no results for organ weights were
described in the text. Statistical analysis methods were reported.

Additional Comments:  None

Overall Quality Determination

Medium
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Diethylhexyl Phthalate Human Health Hazard Animal Toxicology Evaluation HERO ID: 673553 Table

:30f6

Study Citation: Akingbemi, B. T., Youker, R. T., Sottas, C. M., Ge, R., Katz, E., Klinefelter, G. R., Zirkin, B. R., Hardy, M. P. (2001). Modulation of rat Leydig cell
steroidogenic function by di(2-ethylhexyl)phthalate. Biology of Reproduction 65(4):1252-1259.

Health Outcome(s) Reproductive/Developmental: Leydig cell testosterone production, serum testosterone and LH measurements, testicular histology and weight, seminal

and Reported vesicles weight

Health Effect(s):

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-7-28-day(s)

Exposure Route:

Species: Rat-Long-Evans - [rat]-Male

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 673553

Domain Metric Rating Comments

Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium The test substance was identified by name di(2-ethylhexyl)phthalate (DEHP). A CASRN

was not provided). The source and purity (>99%) were reported. Test animal species,
strain, sex, and source were reported. Age was not specified upon receipt of animals.
Initial body weight was reported. Husbandry conditions (light cycle, number of ani-
mals/cage) were reported. Cage type, bedding type, temperature, and humidity were not
reported. Food and water were available ad libitum. Route of exposure was reported.
Dose levels were reported as mg/kg/day. The number of animals/group was reported.
The frequency was reported. Endpoint evaluation methods were reported along with
quantitative data.

Domain 2: Selection and Performance

Metric 2: Allocation High Animals were allocated by body weight randomization to “ensure equal weight distribu-
tion between groups”.

Metric 3: Observational Bias / Blinding Changes Medium Blinding was not reported; however, endpoints were not subjective in nature or did not
require blinding (e.g., hormone concentrations, histology, body and organ weights, food
consumption)

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Low A negative control group was included (vehicle only) and responses were appropriate.
Housing and treatment conditions were consistent across groups. The study report did
not indicate whether approaches were used to reduce exposure of test animals to plas-
ticizers. There was no indication of whether test animal bedding, food, and water were
analyzed for the presence of contaminants, such as phthalates, which might impact the
results and validity of the study. Cages, food containers, and water dispensing containers
were not described.

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition High Data were reported for all outcomes in text or table. The number of animals per group
was reported and consistent and all animals were used to assess each endpoint. There
was no indication of selective reporting/attrition.

Domain 5: Exposure Methods Sensitivity

Continued on next page ...
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Diethylhexyl Phthalate

Human Health Hazard Animal Toxicology Evaluation

HERO ID: 673553 Table

:30f6

...continued from previous page

Study Citation:

Akingbemi, B. T., Youker, R. T., Sottas, C. M., Ge, R., Katz, E., Klinefelter, G. R., Zirkin, B. R., Hardy, M. P. (2001). Modulation of rat Leydig cell

steroidogenic function by di(2-ethylhexyl)phthalate. Biology of Reproduction 65(4):1252-1259.

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:
Species:

Chemical:

HERO ID:

vesicles weight

Rat-Long-Evans - [rat]-Male
Diethylhexyl Phthalate- Parent compound
673553

Oral-Gavage-Duration: Short-term (>1-30 days)-7-28-day(s)

Reproductive/Developmental: Leydig cell testosterone production, serum testosterone and LH measurements, testicular histology and weight, seminal

Domain Metric

Rating

Comments

Metric 6: Chemical administration and

characterization

Metric 7: Exposure timing, frequency, and

duration

Low

High

The source and purity of the test substance was reported. Certificates of analysis are
available from the supplier upon request; the test substance was not analytically verified
by the performing laboratory. No details were provided on preparation or storage of

the test material. Target test concentrations were reported; there is no indication that
analytical confirmation was done. Gavage volume was not reported.

Exposure was during the prepubertal period and is relevant for assessing male reproduc-
tive effects. Exposure was consistent across study groups. Groups were treated concur-
rently.

Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity

Metric 9: Results presentation

High

Medium

No guideline was specified. The test animal was appropriate for the evaluation of the
outcomes of interest. The OECD 421 and 422 Guidelines which focus on reproductive
toxicity recommend using at least 10 males which the study did. Sample sizes were
sufficient to allow for statistical analysis. The number of dose groups was adequate
(there were 4 treated groups). Outcome methodologies for the animals were adequately
reported and sensitive for the endpoints assessed. Dose rationale was not specified al-
though previous studies using DEHP and a developmental study using another phthalate
were consulted.

Results for developmental endpoints were shown in tables (shown as means + SEM)
or graphs (with standard error bars). Histopathology results were only reported in the
text and no effects were reportedly observed. Results were reported in tables for body
weights (shown as means = SEM). Food intake results were only reported in the text
and no effects were reportedly observed. Statistical analysis methods were reported and
statistical significance was noted in tables.

Additional Comments: None

Overall Quality Determination

Medium

Page 11 of 215



Diethylhexyl Phthalate

Human Health Hazard Animal Toxicology Evaluation

HERO ID: 673553 Table
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Study Citation:

Akingbemi, B. T., Youker, R. T., Sottas, C. M., Ge, R., Katz, E., Klinefelter, G. R., Zirkin, B. R., Hardy, M. P. (2001). Modulation of rat Leydig cell

steroidogenic function by di(2-ethylhexyl)phthalate. Biology of Reproduction 65(4):1252-1259.

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

dams and young adult rats;

Nutritional/Metabolic: Body weight and food consumption in dams and young adult rats; Nutritional/Metabolic: Body weight and food consumption in

Oral-Gavage-Duration: Short-term (>1-30 days)-7-14-day(s)-Oral-Gavage-Duration: Short-term (>1-30 days)-7-14-day(s)

Species: Rat-Long-Evans - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 673553
Domain Metric Rating Comments
Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium The test substance was identified by name di(2-ethylhexyl)phthalate (DEHP). A CASRN
was not provided). The source and purity (>99%) were reported. Test animal species,
strain, sex, and source were reported. Age was not specified upon receipt of animals.
Initial body weight was reported. Husbandry conditions (light cycle, number of ani-
mals/cage) were reported. Cage type, bedding type, temperature, and humidity were not
reported. Food and water were available ad libitum. Route of exposure was reported.
Dose levels were reported as mg/kg/day. The number of animals/group was reported.
The frequency was reported. Endpoint evaluation methods were reported along with
quantitative data.

Domain 2: Selection and Performance

Metric 2: Allocation High Animals were allocated by body weight randomization to “ensure equal weight distribu-
tion between groups”.

Metric 3: Observational Bias / Blinding Changes Medium Blinding was not reported; however, endpoints were not subjective in nature or did not
require blinding (e.g., hormone concentrations, histology, body and organ weights, food
consumption)

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Medium A negative control group was included (vehicle only) and responses were appropriate.
Housing and treatment conditions were consistent across groups. The study report did
not indicate whether approaches were used to reduce exposure of test animals to plas-
ticizers. There was no indication of whether test animal bedding, food, and water were
analyzed for the presence of contaminants, such as phthalates. Cages, food containers,
and water dispensing containers were not described. These missing details are not ex-
pected to have a significant impact on the selected endpoints.

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition Medium Data were reported for all outcomes in text or table except for maternal food intake.

This is not expected to significantly impact the study results. The number of animals per
group was reported and consistent; sample sizes were reported for most outcomes and
suggest that no animals died. For endpoints where sample sizes were not specified, there
is insufficient information to determine whether there was selective reporting.

Domain 5: Exposure Methods Sensitivity

Continued on next page ...
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...continued from previous page

Study Citation:

Akingbemi, B. T., Youker, R. T., Sottas, C. M., Ge, R., Katz, E., Klinefelter, G. R., Zirkin, B. R., Hardy, M. P. (2001). Modulation of rat Leydig cell

steroidogenic function by di(2-ethylhexyl)phthalate. Biology of Reproduction 65(4):1252-1259.

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:
Species:

Chemical:

HERO ID:

dams and young adult rats;

Rat-Long-Evans - [rat]-Male
Diethylhexyl Phthalate- Parent compound
673553

Nutritional/Metabolic: Body weight and food consumption in dams and young adult rats; Nutritional/Metabolic: Body weight and food consumption in

Oral-Gavage-Duration: Short-term (>1-30 days)-7-14-day(s)-Oral-Gavage-Duration: Short-term (>1-30 days)-7-14-day(s)

Domain Metric

Rating

Comments

Metric 6: Chemical administration and

characterization

Metric 7: Exposure timing, frequency, and

duration

Low

High

The source and purity of the test substance was reported. Certificates of analysis are
available from the supplier upon request; the test substance was not analytically verified
by the performing laboratory. No details were provided on preparation or storage of

the test material. Target test concentrations were reported; there is no indication that
analytical confirmation was done. Gavage volume was not reported.

Exposure was during the prepubertal period and is relevant for assessing male reproduc-
tive effects. Exposure was consistent across study groups. Groups were treated concur-
rently.

Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity

Metric 9: Results presentation

Medium

Medium

No guideline was specified. The test animal was appropriate for the evaluation of the
outcomes of interest. The OECD 421 and 422 Guidelines which focus on reproductive
toxicity recommend using at least 10 males which the study did. Sample sizes were

not reported in Table 2 (PND21-34 experiment), or in Table 4 (PND 35-48 data), but
were sufficient to allow for statistical analysis. The number of dose groups was adequate
(there were 4 treated groups). Outcome methodologies for the animals were adequately
reported and sensitive for the endpoints assessed. Dose rationale was not specified al-
though previous studies using DEHP and a developmental study using another phthalate
were consulted.

Results for developmental endpoints were shown in tables (shown as means = SEM)
or graphs (with standard error bars). Histopathology results were only reported in the
text and no effects were reportedly observed. Results were reported in tables for body
weights (shown as means £+ SEM). Food intake results were only reported in the text
and no effects were reportedly observed. Statistical analysis methods were reported and
statistical significance was noted in tables.

Additional Comments:  None

Overall Quality Determination

Medium
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Study Citation: Akingbemi, B. T., Youker, R. T., Sottas, C. M., Ge, R., Katz, E., Klinefelter, G. R., Zirkin, B. R., Hardy, M. P. (2001). Modulation of rat Leydig cell
steroidogenic function by di(2-ethylhexyl)phthalate. Biology of Reproduction 65(4):1252-1259.

Health Outcome(s) Nutritional/Metabolic: Body weight and food consumption in dams and young adult rats

and Reported

Health Effect(s):

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-7-28-day(s)

Exposure Route:

Species: Rat-Long-Evans - [rat]-Male

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 673553

Domain Metric Rating Comments

Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium The test substance was identified by name di(2-ethylhexyl)phthalate (DEHP). A CASRN

was not provided). The source and purity (>99%) were reported. Test animal species,
strain, sex, and source were reported. Age was not specified upon receipt of animals.
Initial body weight was reported. Husbandry conditions (light cycle, number of ani-
mals/cage) were reported. Cage type, bedding type, temperature, and humidity were not
reported. Food and water were available ad libitum. Route of exposure was reported.
Dose levels were reported as mg/kg/day. The number of animals/group was reported.
The frequency was reported. Endpoint evaluation methods were reported; qualitative
results were reported for some, but not all outcomes.

Domain 2: Selection and Performance
Metric 2: Allocation High

Metric 3: Observational Bias / Blinding Changes Medium

Animals were allocated by body weight randomization to “ensure equal weight distribu-
tion between groups”.

Blinding was not reported; however, endpoints were not subjective in nature or did not
require blinding (e.g., hormone concentrations, histology, organ weights)

Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Medium

A negative control group was included (vehicle only) and responses were appropriate.
Housing and treatment conditions were consistent across groups. The study report did
not indicate whether approaches were used to reduce exposure of test animals to plas-
ticizers. There was no indication of whether test animal bedding, food, and water were
analyzed for the presence of contaminants, such as phthalates. Cages, food contain-
ers, and water dispensing containers were not described. These missing details are not
expected to have a significant impact on the interpretation of the results for these end-
points.

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition Medium

Data were qualitatively reported for some reproductive outcomes in the text. Organ
weight results were not reported. The text specified the number of animals included in
each group, it is not clear whether the sample sizes were equal to the number of animals
per group.

Domain 5: Exposure Methods Sensitivity

Continued on next page...
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...continued from previous page

Study Citation:

Akingbemi, B. T., Youker, R. T., Sottas, C. M., Ge, R., Katz, E., Klinefelter, G. R., Zirkin, B. R., Hardy, M. P. (2001). Modulation of rat Leydig cell

steroidogenic function by di(2-ethylhexyl)phthalate. Biology of Reproduction 65(4):1252-1259.

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Oral-Gavage-Duration: Short-term (>1-30 days)-7-28-day(s)

Nutritional/Metabolic: Body weight and food consumption in dams and young adult rats

Species: Rat-Long-Evans - [rat]-Male

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 673553

Domain Metric Rating Comments
Metric 6: Chemical administration and Low The source and purity of the test substance was reported. Certificates of analysis are
characterization available from the supplier upon request; the test substance was not analytically verified

by the performing laboratory. No details were provided on preparation or storage of
the test material. Target test concentrations were reported; there is no indication that
analytical confirmation was done. Gavage volume was not reported.

Metric 7: Exposure timing, frequency, and High Exposure was during PND 62-89 which is the period relevant for male reproductive

duration tract development. Exposure was consistent across study groups. Groups were treated
concurrently.
Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity Medium No guideline was specified. The test animal was appropriate for the evaluation of the
outcomes of interest. The OECD 421 and 422 Guidelines which focuses on reproductive
toxicity recommend using at least 10 males which the study did. Sample sizes were
not specified. The number of dose groups was adequate (there were 4 treated groups).
Outcome methodologies for the animals were adequately reported and sensitive for the
endpoints assessed. Dose rationale was not specified although previous studies using
DEHP and a developmental study using another phthalate were consulted.

Metric 9: Results presentation Low Data were not shown for any endpoint. Results were only reported in the text stating
that no effects were reportedly observed; however, no results for organ weights were
described in the text. Statistical analysis methods were reported.

Additional Comments:  None

Overall Quality Determination

Medium
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Study Citation: Akingbemi, B. T., Youker, R. T., Sottas, C. M., Ge, R., Katz, E., Klinefelter, G. R., Zirkin, B. R., Hardy, M. P. (2001). Modulation of rat Leydig cell
steroidogenic function by di(2-ethylhexyl)phthalate. Biology of Reproduction 65(4):1252-1259.

Health Outcome(s) Nutritional/Metabolic: Body weight and food consumption in dams and young adult rats

and Reported

Health Effect(s):

Duration and
Exposure Route:

Oral-Gavage-Duration: Short-term (>1-30 days)-7-28-day(s)

Species: Rat-Long-Evans - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 673553
Domain Metric Rating Comments
Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium The test substance was identified by name di(2-ethylhexyl)phthalate (DEHP). A CASRN
was not provided). The source and purity (>99%) were reported. Test animal species,
strain, sex, and source were reported. Age was not specified upon receipt of animals.
Initial body weight was reported. Husbandry conditions (light cycle, number of ani-
mals/cage) were reported. Cage type, bedding type, temperature, and humidity were not
reported. Food and water were available ad libitum. Route of exposure was reported.
Dose levels were reported as mg/kg/day. The number of animals/group was reported.
The frequency was reported. Endpoint evaluation methods were reported along with
quantitative data.

Domain 2: Selection and Performance

Metric 2: Allocation High Animals were allocated by body weight randomization to “ensure equal weight distribu-
tion between groups”.

Metric 3: Observational Bias / Blinding Changes Medium Blinding was not reported; however, endpoints were not subjective in nature or did not
require blinding (e.g., hormone concentrations, histology, body and organ weights, food
consumption)

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Medium A negative control group was included (vehicle only) and responses were appropriate.
Housing and treatment conditions were consistent across groups. The study report did
not indicate whether approaches were used to reduce exposure of test animals to plas-
ticizers. There was no indication of whether test animal bedding, food, and water were
analyzed for the presence of contaminants, such as phthalates. Cages, food containers,
and water dispensing containers were not described. This is not expected to have a sig-
nificant impact on the endpoint of interest (e.g., body weight)

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition High Data were reported for all outcomes in text or table. The number of animals per group

was reported and consistent and all animals were used to assess each endpoint. There
was no indication of selective reporting/attrition.

Domain 5: Exposure Methods Sensitivity

Continued on next page ...
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...continued from previous page

Study Citation:

Akingbemi, B. T., Youker, R. T., Sottas, C. M., Ge, R., Katz, E., Klinefelter, G. R., Zirkin, B. R., Hardy, M. P. (2001). Modulation of rat Leydig cell

steroidogenic function by di(2-ethylhexyl)phthalate. Biology of Reproduction 65(4):1252-1259.

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Oral-Gavage-Duration: Short-term (>1-30 days)-7-28-day(s)

Nutritional/Metabolic: Body weight and food consumption in dams and young adult rats

Species: Rat-Long-Evans - [rat]-Male

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 673553

Domain Metric Rating Comments
Metric 6: Chemical administration and Low The source and purity of the test substance was reported. Certificates of analysis are
characterization available from the supplier upon request; the test substance was not analytically verified

by the performing laboratory. No details were provided on preparation or storage of
the test material. Target test concentrations were reported; there is no indication that
analytical confirmation was done. Gavage volume was not reported.

Metric 7: Exposure timing, frequency, and High Exposure was during the prepubertal period and is appropriate for the endpoints of inter-

duration est (e.g., body weights)
Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity High No guideline was specified. The test animal was appropriate for the evaluation of the
outcomes of interest. The OECD 421 and 422 Guidelines which focus on reproductive
toxicity recommend using at least 10 males which the study did. Sample sizes were suf-
ficient to allow for statistical analysis. The number of dose groups was adequate (there
were 4 treated groups). Outcome methodologies for the animals were adequately re-
ported and sensitive for the endpoints assessed. The methods did not specify the timing
of body weight and feed intake measurements, but the results noted body weights were
measured at the beginning and end of the exposure. Dose rationale was not specified al-
though previous studies using DEHP and a developmental study using another phthalate
were consulted.

Metric 9: Results presentation Medium Results were reported in tables for body weights (shown as means 4+ SEM). Food intake
results were only reported in the text and no effects were reportedly observed. Statistical
analysis methods were reported and statistical significance was noted in tables.

Additional Comments:  None

Overall Quality Determination

Medium
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Chiang, C., Lewis, L. R., Borkowski, G., Flaws, J. A. (2020). Exposure to di(2-ethylhexyl) phthalate and diisononyl phthalate during adulthood disrupts
hormones and ovarian folliculogenesis throughout the prime reproductive life of the mouse. Toxicology and Applied Pharmacology 393:114952.
Reproductive/Developmental: Following 10 days of exposure at various post-dosing time points (e.g., immediately post-dosing, 3-, 6-, and 9-months post-
dosing depending on the experiments) histological analysis of the follicular development in ovarian tissue samples and the sex hormone present in sera
(e.g., testosterone, progesterone, estradiol, FSH, and Inhibin B) from adult female mice were analyzed.

Oral-Gavage-Duration: Short-term (>1-30 days)-7-10-day(s)

Species: Mouse-CD-1 - [mouse]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 7978479
Domain Metric Rating Comments
Domain 1: Reporting Quality
Metric 1: Reporting Quality Medium The test animals used were CD-1 female mice purchased from Charles Rivers (Wilm-

ington MA). These mice were maintained in ideal conditions for temperature (21.1 £
2.2 °C), humidity (50 4 20 %), access to food (ad libitum), number of animals per cage
(3 animals/cage), and day/night cycles (12h/12hr). Mice were housed 3 to a cage, with
all doses be in the same cage to avoid cross-contamination. All procedures were ap-
proved by the University of Illinois at Urbana-Champaign Institutional Animal Care and
Use Committee (Protocol No.: 17079). The test chemical (DEHP) was purchased from
Sigma Aldrich (St. Louis, MO), however the CASN was not provided. The study doses
animals orally via insertion of a pipette tip into the mouth, utilizes a control (corn oil
vehicle), and includes a large range of doses: DEHP (20 ug/kg/day, 200 png/kg/day, 20
mg/kg/day, and 200 mg/kg/day); DINP (20 ug/kg/day, 100 ug/kg/day, 20 mg/kg/day,
and 200 mg/kg/day). Dosing occurred at PND 39-40 for 10 days followed by various
post-dosing assessments for reproduction/developmental endpoints. The timepoints for
endpoint collection was either immediately, 3-, 6-, or 9-months post-exposure. To ana-
lyze the ovarian follicle development, the authors utilized hematoxylin and eosin stains
of tissue samples, categorizing the follicles into stages (primordial, primary, preantral, or
antral) and allowing for blinded counting. Sex hormones in blood were analyzed using
either commercially available enzyme-linked immunosorbent assays (ELISAs) or sent to
the University of Virginia Center for Research in ReproductionLigand Assay and Analy-
sis Core for radioimmunoassay and ELISA.

Domain 2: Selection and Performance

Metric 2: Allocation Low There is no explicit language indicating use of randomization for allocating animals to
groups to reduce bias in this study.
Metric 3: Observational Bias / Blinding Changes High The use of blinding was used in histological experiments. To blind counters to treatment

groups and avoid bias, ovaries were given a unique histological ID with no relation to
treatment group. Other metrics did not state similar blinding, however, the experimen-
tal/technical controls for sex hormone levels in sera are considered sufficient for proper
analysis.

Domain 3: Confounding / Variable Control

Continued on next page ...

Page 18 of 215



Diethylhexyl Phthalate

Human Health Hazard Animal Toxicology Evaluation

HERO ID: 7978479 Table

:1ofl

...continued from previous page

Study Citation:

Chiang, C., Lewis, L. R., Borkowski, G., Flaws, J. A. (2020). Exposure to di(2-ethylhexyl) phthalate and diisononyl phthalate during adulthood disrupts

hormones and ovarian folliculogenesis throughout the prime reproductive life of the mouse. Toxicology and Applied Pharmacology 393:114952.

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Reproductive/Developmental: Following 10 days of exposure at various post-dosing time points (e.g., immediately post-dosing, 3-, 6-, and 9-months post-
dosing depending on the experiments) histological analysis of the follicular development in ovarian tissue samples and the sex hormone present in sera
(e.g., testosterone, progesterone, estradiol, FSH, and Inhibin B) from adult female mice were analyzed.

Oral-Gavage-Duration: Short-term (>1-30 days)-7-10-day(s)

Species: Mouse-CD-1 - [mouse]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 7978479
Domain Metric Rating Comments
Metric 4: Confounding / Variable Control Medium The study has minor confounds that may have minimally affected the results. For ex-
ample, there is no indication of using randomization when assigning mice to their ex-
perimental group. Also, the chemical being used is not listed with all the relevant infor-
mation regarding it’s purity and measures were not taken to ensure the dose given to the
mice was delivered sufficiently. However, measures were taken to reduce variability and
bias such as collecting all tissue and samples during the diestrus phase.
Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition Medium The authors do explicitly state that 5 animal throughout all the groups were removed
from the study because they were either found dead or were euthanized due to illness.
However, there is no clear indication which groups these come from. The sample sizes
per study is listed as a range and not for individual groups.
Domain 5: Exposure Methods Sensitivity
Metric 6: Chemical administration and Medium The chemical of interest was purchased from Sigma Aldrich (St. Louis, MO), however,
characterization neither the CASN number nor the catalog number from Sigma was indicated leaving
room for speculation on the chemicals purity and composition. In a reference from
the same author (HERO: 3070927) the purity of DEHP was stated to be 99%. There
was no independent verification of the test substance purity, nor were there measures
taken to ensure that each animal was getting their full dose. The exposure volume was
determined based on body weight taken that day, indicating variable dosing volumes
were possible.
Metric 7: Exposure timing, frequency, and High The study doses animals orally via insertion of a pipette tip into the mouth, utilizes a

duration

control (corn oil vehicle), and includes a large range of doses: DEHP (20 ug/kg/day,
200 pg/kg/day, 20 mg/kg/day, and 200 mg/kg/day) and DINP 20 ug/kg/day, 100
ng/kg/day, 20 mg/kg/day, and 200 mg/kg/day). Dosing occurred at PND 39-40 for 10
days followed by various post-dosing assessments for ovarian follicle and sex hormone
endpoints.

Domain 6: Outcome Measures and Results Display

Continued on next page...
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Chiang, C., Lewis, L. R., Borkowski, G., Flaws, J. A. (2020). Exposure to di(2-ethylhexyl) phthalate and diisononyl phthalate during adulthood disrupts
hormones and ovarian folliculogenesis throughout the prime reproductive life of the mouse. Toxicology and Applied Pharmacology 393:114952.
Reproductive/Developmental: Following 10 days of exposure at various post-dosing time points (e.g., immediately post-dosing, 3-, 6-, and 9-months post-

dosing depending on the experiments) histological analysis of the follicular development in ovarian tissue samples and the sex hormone present in sera
(e.g., testosterone, progesterone, estradiol, FSH, and Inhibin B) from adult female mice were analyzed.
Oral-Gavage-Duration: Short-term (>1-30 days)-7-10-day(s)

Species: Mouse-CD-1 - [mouse]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 7978479
Domain Metric Rating Comments
Metric 8: Endpoint sensitivity and specificity Medium The model system used in the paper, CD-1 female mice, was appropriate for the anal-

ysis of the reproductive/developmental toxicological effects of DEHP and DINP. The
duration of dosing, frequency, and dosage was appropriate, and delivered in a humane
and appropriate way (i.e. oral administration via pipette to the mouth). However, no
measures were taken to ensure the dose being administered was in fact the dose being
received by the mice. The studies sample size throughout the reference varies per group,
with some groups having 1-3 samples. The authors are not transparent in the sample
sizes per experimental result per group, which can impact interpretation of statistical
analysis. All mentions are listed as a range of values. Histological analysis of follicle
development was conducted on ovarian tissues from exposed female mice with appro-
priate blinding to reduce bias. The criteria for designating follicle stages was listed and
given proper citation. In most of these experiments, the sample size for some of the
groups had a minimum of 4. The measurement of sex hormones in sera of female mice
was conducted using commercially available enzyme-linked immunosorbent assays
(ELISAs) or radioimmunoassays conducted by the University of Virginia Center for
Research in Reproduction Ligand Assay and Analysis Core. Appropriate controls and
calibrations were discussed. The sample size per post-exposure time point (e.g., im-
mediate, 3-, 6-, and 9-month post-exposure) varied between assays. For the immediate
group, some measures had as low as 1 sample which were indicated by the lack of error
bar. Other groups such as the 3-month and 6-month have samples sizes of as low as 3-4.

Metric 9: Results presentation Medium The data within the study were presented in an accurate and somewhat transparent man-
ner. There is no clear indication what the sample size is per groups, since the authors
only present the sample sizes as a range and not for each dose. Graphs depict variance as
standard error bars, however, the actual SE values are not listed in the figure nor within
the results section. Statistical analysis is appropriate for normal (ANOVA and a 2-sided
Dunnett’s pot hoc test) and non-parametric (Kruskal-Wallis test and a Mann-Whitney U
test) date in the study.

Additional Comments:

None

Overall Quality Determination Medium
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Study Citation: Chiang, C., Lewis, L. R., Borkowski, G., Flaws, J. A. (2020). Late-life consequences of short-term exposure to di(2-ethylhexyl) phthalate and diisononyl
phthalate during adulthood in female mice. Reproductive Toxicology 93:28-42.

Health Outcome(s) Reproductive/Developmental: Post-dosing (12, 15, and 18 months depending on the experiments) estrous cyclicity presented as percent time spent in each

and Reported stage (e.g., proestrus, estrus, metestrus/diestrus), raw number and quality assessment of follicles in the ovaries of mice following varying number of months

Health Effect(s): post-dosing, duration to begin mating and overall gestational period, fertility index, number of female mice that gave birth at various months post-dosing,
live pup weights, litter sizes, sex ratio, sex hormone levels (e.g., testosterone, progesterone, estradiol, FSH, and Inhibin B) at various months post-dosing.

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-1-FO- premating (At PND 39-40 female mice were exposed for 10 days with a single oral dose/day)

Exposure Route:

Species: Mouse-CD-1 - [mouse]-Female

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 7978481

Domain Metric Rating Comments

Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium The test animals used were CD-1 female mice purchased from Charles Rivers (Wilm-

ington, MA). These mice were maintained in ideal conditions regarding temperature
(21.1 £ 2.2 °C), humidity (50 £ 20 %), access to food and water (ad libitum), number
of animals per cage (3 animals/cage), and day/night cycles (12h/12hr). All procedures
were approved by the University of Illinois at Urbana-Champaign Institutional Animal
Care and Use Committee (Protocol No.: 17079). The test chemical (DEHP) was pur-
chased from Sigma Aldrich (St. Louis, MO), however the CASN was not provided nor
was the catalog number from Sigma Aldrich. The study doses animals orally via inser-
tion of a pipette tip into the mouth, utilizes a control (corn oil vehicle), and includes a
large range of doses: 20 ug/kg/day, 200 pug/kg/day, 20 mg/kg/day, and 200 mg/kg/day.
Dosing occurred at PND 39-40 for 10 days followed by various post-dosing assessments
for reproduction/developmental endpoints. One of these metrics includes 12, 15, and
18-month post-exposure assessments on female mice for follicular development, cyclic-
ity, breeding, the number of successful births, and hormone levels in sera from blood
collections. Breeding occurred with untreated male mice (7-wks old) in a harem fashion
(2 females per male).

Domain 2: Selection and Performance

Metric 2: Allocation Low There is no explicit language indicating use of randomization for allocating animals to
groups to reduce bias in this study.
Metric 3: Observational Bias / Blinding Changes High To blind counters to treatment groups and avoid bias, ovaries were given a unique his-

tological ID with no relation to treatment group. Other metrics did not state similar
blinding, however, the objectivity (number of pups born) or experimental/technical con-
trols for sex hormone levels in sera are considered sufficient for proper analysis.

Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Medium The study has minor confounds that may have minimally affected the results. For ex-
ample, there is no indication of using randomization when assigning mice to their ex-
perimental group. Also, the chemical being used is not listed with all the relevant infor-
mation regarding it’s purity and measures were not taken to ensure the dose given to the
mice was delivered sufficiently. However, measures were taken to reduce variability and
bias such as collecting all tissue and samples during the diestrus phase.
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Study Citation: Chiang, C., Lewis, L. R., Borkowski, G., Flaws, J. A. (2020). Late-life consequences of short-term exposure to di(2-ethylhexyl) phthalate and diisononyl
phthalate during adulthood in female mice. Reproductive Toxicology 93:28-42.

Health Outcome(s) Reproductive/Developmental: Post-dosing (12, 15, and 18 months depending on the experiments) estrous cyclicity presented as percent time spent in each

and Reported stage (e.g., proestrus, estrus, metestrus/diestrus), raw number and quality assessment of follicles in the ovaries of mice following varying number of months

Health Effect(s): post-dosing, duration to begin mating and overall gestational period, fertility index, number of female mice that gave birth at various months post-dosing,
live pup weights, litter sizes, sex ratio, sex hormone levels (e.g., testosterone, progesterone, estradiol, FSH, and Inhibin B) at various months post-dosing.

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-1-FO- premating (At PND 39-40 female mice were exposed for 10 days with a single oral dose/day)

Exposure Route:

Species: Mouse-CD-1 - [mouse]-Female

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 7978481

Domain Metric Rating Comments

Domain 4: Selective Reporting and Attrition

Metric 5: Selective Reporting and Attrition High There is no indication of attrition or animals being removed from the study due to health

concerns. In a couple instances the authors do communicate the number of pups born

to a specific dose groups were too low in number to perform statistical analysis, which
can be a common occurrence when breeding mice. In these instances, the results were
not statistically analyzed. Another example includes the exclusion of sex determinations
from litters with cannibalized pups due to the difficulty in accurately determining sex

of the pups. In these cases, the removal of such groups was warranted and allowed for
more accurate/transparent analysis of the listed results.

Domain 5: Exposure Methods Sensitivity
Metric 6: Chemical administration and Medium The chemical of interest was purchased from Sigma Aldrich (St. Louis, MO), however,
characterization neither the CASN number nor the catalog number from Sigma was indicated leaving
room for speculation on the chemicals purity and composition. In a reference from
the same author (HERO: 3070927) the purity of DEHP was stated to be 99%. There
was no independent verification of the test substance purity, nor were there measures
taken to ensure that each animal was getting their full dose. The exposure volume was
determined based on body weight taken that day, indicating variable dosing volumes
were possible.
Metric 7: Exposure timing, frequency, and Medium The study doses animals orally via insertion of a pipette tip into the mouth, utilizes
duration a control (corn oil vehicle), and includes a large range of doses: 20 pg/kg/day, 200
ng/kg/day, 20 mg/kg/day, and 200 mg/kg/day. Dosing occurred at PND 39-40 for 10
days followed by various post-dosing assessments for reproduction/developmental end-
points. However, no statement indicating the time of pre-mating dosing was present.
Despite these uncertainties, the dosing appears sensitive enough to induce observable
changes to reproductive/developmental endpoints collected. The critical window of
exposure is short-term exposure during adult-hood (i.e., sexually mature mice), with ef-
fects potentially affecting the first generation following exposure.

Domain 6: Outcome Measures and Results Display

Continued on next page ...

Page 22 of 215



Diethylhexyl Phthalate Human Health Hazard Animal Toxicology Evaluation HERO ID: 7978481 Table: 1 of 1

...continued from previous page

Study Citation: Chiang, C., Lewis, L. R., Borkowski, G., Flaws, J. A. (2020). Late-life consequences of short-term exposure to di(2-ethylhexyl) phthalate and diisononyl
phthalate during adulthood in female mice. Reproductive Toxicology 93:28-42.

Health Outcome(s) Reproductive/Developmental: Post-dosing (12, 15, and 18 months depending on the experiments) estrous cyclicity presented as percent time spent in each

and Reported stage (e.g., proestrus, estrus, metestrus/diestrus), raw number and quality assessment of follicles in the ovaries of mice following varying number of months

Health Effect(s): post-dosing, duration to begin mating and overall gestational period, fertility index, number of female mice that gave birth at various months post-dosing,
live pup weights, litter sizes, sex ratio, sex hormone levels (e.g., testosterone, progesterone, estradiol, FSH, and Inhibin B) at various months post-dosing.

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-1-FO- premating (At PND 39-40 female mice were exposed for 10 days with a single oral dose/day)

Exposure Route:

Species: Mouse-CD-1 - [mouse]-Female

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 7978481

Domain Metric Rating Comments

Metric 8: Endpoint sensitivity and specificity Medium The model system used in the paper, CD-1 female mice, was appropriate for the anal-

ysis of the reproductive/developmental toxicological effects of DEHP. The duration of
dosing, frequency, and dosage was appropriate, and delivered in a humane and appro-
priate way (i.e. oral administration via pipette to the mouth). However, no measures
were taken to ensure the dose being administered was in fact the dose being received by
the mice. The studies sample size throughout the reference varies per group, with some
groups having less than 3 samples, causing them to be dropped from statistical analysis.
The authors are transparent in the sample sizes per experimental result. For the measure-
ments of estrous cyclicity, the authors utilize vaginal lavages conducted at a consistent
time of day (Zhr post beginning of day cycle) and the sample size per group (DEHP vs.
DINP, & 12 month vs. 15 month) was sufficient. Histological analysis of follicle devel-
opment was conducted on ovarian tissues from exposed female mice with appropriate
blinding to reduce bias. In most of these experiments, the sample size for some of the
groups had a minimum of 3, which is considered quite low. The mating outcomes (e.g.,
time until mating, gestational duration, successful births, mating index, fertility index,
gestational index) were described and reported appropriately with sufficient sample sizes
for each group. Mice with litters decreased the sample size of some of the dose groups.
For example, the percent femalepups from the 12-month post-dosing group for 200
mg/kg/day DEHP (n = 2 mice) was insufficient to perform statistical analysis. Some of
the other groups for DEHP have sample sizes of 3, which is quite low. The measurement
of sex hormones in sera of female mice was conducted using commercially available
enzyme-linked immunosorbent assays (ELISAs) or radioimmunoassays conducted by
the University of Virginia Center for Research in Reproduction Ligand Assay and Anal-
ysis Core. Appropriate controls and calibrations were discussed and a sufficient sample
size was reported for most groups except for the 15-month post-exposure group, which
had sample sizes of 4 for some groups, which is low.

Metric 9: Results presentation Medium The data within the study were presented in an accurate and transparent manner. Al-
though individual animal information is not present, the authors do use the appropriate
quantification (sample sizes based on litters and not individual pups) and subsequent
analysis (data was checked for normality and homogeneity of variance and further ana-
lyzed via ANOVA and a 2-sided Dunnett’s pot hoc test). Also, there is no clear indica-
tion what the sample size per groups is, since the authors only present the sample sizes
as a range and not for each dose. In cases where the sample size was insufficient, the au-
thors do indicate dose group and state that statistical analysis was not conducted. Graphs
depict variance as standard error bars, however, the actual SE values are not listed in the
figure nor within the results section.
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Study Citation: Chiang, C., Lewis, L. R., Borkowski, G., Flaws, J. A. (2020). Late-life consequences of short-term exposure to di(2-ethylhexyl) phthalate and diisononyl
phthalate during adulthood in female mice. Reproductive Toxicology 93:28-42.

Health Outcome(s) Reproductive/Developmental: Post-dosing (12, 15, and 18 months depending on the experiments) estrous cyclicity presented as percent time spent in each

and Reported stage (e.g., proestrus, estrus, metestrus/diestrus), raw number and quality assessment of follicles in the ovaries of mice following varying number of months

Health Effect(s): post-dosing, duration to begin mating and overall gestational period, fertility index, number of female mice that gave birth at various months post-dosing,
live pup weights, litter sizes, sex ratio, sex hormone levels (e.g., testosterone, progesterone, estradiol, FSH, and Inhibin B) at various months post-dosing.

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-1-FO- premating (At PND 39-40 female mice were exposed for 10 days with a single oral dose/day)

Exposure Route:

Species: Mouse-CD-1 - [mouse]-Female

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 7978481

Domain Metric Rating Comments

Additional Comments:  None

Overall Quality Determination Medium
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Study Citation: Ganning, A. E., Olsson, M. J., Brunk, U., Dallner, G. (1990). Effects of prolonged treatment with phthalate ester on rat liver. Pharmacology & Toxicology
67(5):392-401.

Health Outcome(s) Hepatic/Liver: Liver histology, (both light and electron microscopy); liver enzyme activities: catalase and palmitoyl-CoA (homogenate), carnitine acetyl-

and Reported transferase and cytochrome oxidase (mitochondria), and CYP-450, NADH and NADPH cytochrome c reductase (microsomes)

Health Effect(s):

Duration and
Exposure Route:

Oral-Diet-Duration: Short-term (>1-30 days)-7-2-week(s)

Comments

Critical information (SD rats, test article identified by name, dose level, duration of ex-
posure, exposure route, and qualitative or quantitative results for at least one endpoint)
was reported; however, no additional details were provided. Neither the number of ani-
mals per group or the sample size was specified.

The study did not report how the animals were allocated into groups or how animals
were selected for the various times of sacrifice.

Measures to reduce observational bias are not described but the potential concern was
mitigated because the outcomes were not subjective and based on simple objective mea-
sures.

The study included a negative control group fed diets in the absence of test substance;
however, it does not appear that control animals were included during the post-exposure
period. Positive controls are not required for the study type. Food consumption was not
measured directly in a dietary study.

Insufficient information was provided to determined attrition or selective reporting.

Species: Rat-Sprague-Dawley - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 679540
Domain Metric Rating

Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium
Domain 2: Selection and Performance

Metric 2: Allocation Low

Metric 3: Observational Bias / Blinding Changes Medium
Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Low
Domain 4: Selective Reporting and Attrition

Metric 5: Selective Reporting and Attrition Low
Domain 5: Exposure Methods Sensitivity

Metric 6: Chemical administration and Uninformative

characterization
Metric 7: Exposure timing, frequency, and Medium

duration

The test material source (Fluke AG) and purity (>99%) were reported. No certificate of
analysis was included but likely was available from the supplier at the time of purchase.
The test substance was not analytically verified by the performing laboratory. Animals
were exposed via the diet. No details on the preparation of the diets were provided in-
cluding no details on the frequency of preparation, homogeneity, or storage. There is
significant uncertainty in the dosing. The study reported % DEHP in the diets; the con-
centrations were not analytically verified. Feed intake nor body weights were measured
and reliable doses in mg/kg-day cannot be determined.

The exposure timing and frequency were reported. Animals were exposed via the diet
for 2 weeks. No justification was provided by the study author.

Continued on next page ...
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Study Citation: Ganning, A. E., Olsson, M. J., Brunk, U., Dallner, G. (1990). Effects of prolonged treatment with phthalate ester on rat liver. Pharmacology & Toxicology
67(5):392-401.
Health Outcome(s) He(pz:ticﬁdiver: Liver histology, (both light and electron microscopy); liver enzyme activities: catalase and palmitoyl-CoA (homogenate), carnitine acetyl-
and Reported transferase and cytochrome oxidase (mitochondria), and CYP-450, NADH and NADPH cytochrome c reductase (microsomes)
Health Effect(s):
Duration and Oral-Diet-Duration: Short-term (>1-30 days)-7-2-week(s)
Exposure Route:
Species: Rat-Sprague-Dawley - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 679540
Domain Metric Rating Comments

Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity Uninformative The study included a single endpoint (measurement of hepatic enzyme activities). It is
unclear what the purpose of the study was. Enzyme activities alone are not considered
to be a sensitive endpoint for assessing hepatic toxicity. No methodological details were
provided, although similar measurements were reported for another experiment reported
in the same study. Methods of enzyme measurements were cited to other sources.

Metric 9: Results presentation Uninformative Results were qualitatively described in the study text. An increase in enzyme activity
was mentioned; however, no statistical analysis was done and no data were provided to
conduct an independent analysis.

Additional Comments:  None

Overall Quality Determination Uninformative
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Ge, R. S., Chen, G. R., Dong, Q., Akingbemi, B., Sottas, C. M., Santos, M., Sealfon, S. C., Bernard, D. J., Hardy, M. P. (2007). Biphasic effects of postnatal
exposure to diethylhexylphthalate on the timing of puberty in male rats. Journal of Andrology 28(4):513-520.

Reproductive/Developmental: Organ weight (testes, seminal vesicles, and prostate), timing of preputial separation, serum luteinizing hormone and testos-
terone levels, mRNA expression in pituitary for LH b subunit androgen receptor; testosterone production by isolated Leydig cells in vitro.

Oral-Gavage-Duration: Short-term (>1-30 days)-7-28-day(s)

Species: Rat-Long-Evans - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 674162
Domain Metric Rating Comments
Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium The chemical was identified by name (di(2-ethylhexyl)phthalate [DEHP]); the CASRN
was not provided. The source and purity of the test substance were not reported. Test
animal species, strain, sex, age, and source were reported. Initial body weights were not
reported. Husbandry conditions (temperature, humidity, light cycle) were reported; the
number of animals/cage was not reported. Cage type and bedding type were reported.
Food and water were provided ad libitum. Route of exposure, duration and doses were
reported. Endpoint evaluation methods were reported along with quantitative data.

Domain 2: Selection and Performance

Metric 2: Allocation High Animals were randomly allocated to study groups based on body weights.

Metric 3: Observational Bias / Blinding Changes High The study reports “observers were blinded to treatment condition to avoid bias™. It is
unclear if this only applied to assessing preputial separation or all other non-subjective
endpoints.

Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Low A negative control group was included and responses were appropriate. A positive con-

trol group is not necessary for this type of study. Housing conditions that were specified
seemed to be consistent across groups. The study report did not indicate whether ap-
proaches were used to reduce exposure of test animals to plasticizers. There was also no
indication of whether test animal bedding, food, and water were analyzed for the pres-
ence of contaminants, such as phthalates, which might impact the results and validity

of the study. Polycarbonate cages were used instead of wire cages. Food and water dis-
pensing containers were not described.

Domain 4: Selective Reporting and Attrition

Continued on next page ...
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Study Citation:

Ge, R. S., Chen, G. R., Dong, Q., Akingbemi, B., Sottas, C. M., Santos, M., Sealfon, S. C., Bernard, D. J., Hardy, M. P. (2007). Biphasic effects of postnatal

exposure to diethylhexylphthalate on the timing of puberty in male rats. Journal of Andrology 28(4):513-520.

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Oral-Gavage-Duration: Short-term (>1-30 days)-7-28-day(s)

Reproductive/Developmental: Organ weight (testes, seminal vesicles, and prostate), timing of preputial separation, serum luteinizing hormone and testos-
terone levels, mRNA expression in pituitary for LH b subunit androgen receptor; testosterone production by isolated Leydig cells in vitro.

Species: Rat-Long-Evans - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 674162
Domain Metric Rating Comments
Metric 5: Selective Reporting and Attrition Low Data were reported for most outcomes in tabular form and in the text. The study states
that the experiment was ran twice with 10 males/group each time. Data for both tri-
als were combined; therefore there should be data for 20 males/group. Table 1 reports
the number of animals as n= 40 (control group); n=19 (for the 10 and 500 mg/kg/day
groups); and n=25 (for the 750 mg/kg/day group). It is unclear where the extra animals
came from. The authors did not report death, so it is not clear if animals in the 10 and
500 mg/kg/day group died or were not included in analysis for some other reason. Semi-
nal vesicle weights in the 750 mg/kg/day group were not determined; no explanation for
this is given.
Domain 5: Exposure Methods Sensitivity
Metric 6: Chemical administration and Low The source and purity of the test substance were not reported. Gavage volume was not
characterization reported. The study does not report information on the storage or preparation of the test
substance. Only target concentrations are provided. It is unclear how often/ or if study
authors adjusted for weight changes when delivering the test substance.
Metric 7: Exposure timing, frequency, and High The timing and duration of exposure were appropriate for the outcomes of interest. The
duration authors state “This age interval was used because the prepubertal period is a time of
active reproductive tract development, and hormonally active chemicals are known to
exhibit greater potency during sexual differentiation in rodents and humans than at later
times.”
Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity High No guideline was specified. The number of animals/group was appropriate as group
sizes were large enough and sufficient for statistical analysis. Three treated groups and
one control group were utilized which was appropriate. Doses were selected based on
previously reported findings in the literature. Assessment of endpoints were appropriate.
Outcomes were assessed consistently across study groups.
Metric 9: Results presentation High Results were described in the text and data were presented in tables as means + SEM.
Statistical analysis methods were reported and appropriate.
Additional Comments:  None
Overall Quality Determination Medium
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Study Citation: Ge, R. S., Chen, G. R., Dong, Q., Akingbemi, B., Sottas, C. M., Santos, M., Sealfon, S. C., Bernard, D. J., Hardy, M. P. (2007). Biphasic effects of postnatal
exposure to diethylhexylphthalate on the timing of puberty in male rats. Journal of Andrology 28(4):513-520.

Health Outcome(s) Reproductive/Developmental: Organ weight (testes, seminal vesicles, and prostate), timing of preputial separation, serum luteinizing hormone and testos-

and Reported terone levels, mRNA expression in pituitary for LH b subunit androgen receptor; testosterone production by isolated Leydig cells in vitro.

Health Effect(s):

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-7-14-day(s)

Exposure Route:

Species: Rat-Long-Evans - [rat]-Male

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 674162

Domain Metric Rating Comments

Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium The chemical was identified by name (di(2-ethylhexyl)phthalate [DEHP]); A CASRN

was not provided. The source and purity of the test substance were not reported. Test
animal species, strain, sex, age, and source were reported. Initial body weights were not
reported. Husbandry conditions (temperature, humidity, light cycle) were reported; the
number of animals/cage was not reported. Cage type and bedding type were reported.
Food and water were provided ad libitum. Route of exposure, duration and doses were
reported. Endpoint evaluation methods were reported along with quantitative data.

Domain 2: Selection and Performance

Metric 2: Allocation High Animals were randomly allocated to study groups based on body weights.

Metric 3: Observational Bias / Blinding Changes Low The study reports that “observers were blinded to treatment condition to avoid bias”. It
is unclear if this only applied to assessing preputial separation or all other non-subjective
endpoints.

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Low A negative control group was included and responses were appropriate. A positive con-
trol group is not necessary for this type of study. Housing conditions that were specified
seemed to be consistent across groups. The study report did not indicate whether ap-
proaches were used to reduce exposure of test animals to plasticizers. There was also no
indication of whether test animal bedding, food, and water were analyzed for the pres-
ence of contaminants, such as phthalates, which might impact the results and validity
of the study. Polycarbonate cages were used instead of wire cages. Food and water dis-
pensing containers were not described.

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition Low Data were reported for all outcomes in tabular form and in the text. The methods do

not report how many animals were exposed/group; but based on the 28-day experi-
ment reported in this paper, it is reasonable to assume it may be 10/group. Data were
reported for 10 animals/group. The methods specify that rats were exposed to the 500
mg/kg/day dose only for 14 days; however, in the Results (Table 2), data is presented
for 10 mg/kg/day and 500 mg/kg/day. It is unclear if the 10 mg/kg/day animals were
exposed concurrently or if these data came from an earlier experiment discussed by the
authors.

Domain 5: Exposure Methods Sensitivity

Continued on next page ...

Page 29 of 215



Diethylhexyl Phthalate

Human Health Hazard Animal Toxicology Evaluation HERO ID: 674162 Table

:20f4

...continued from previous page

Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Ge, R. S., Chen, G. R., Dong, Q., Akingbemi, B., Sottas, C. M., Santos, M., Sealfon, S. C., Bernard, D. J., Hardy, M. P. (2007). Biphasic effects of postnatal
exposure to diethylhexylphthalate on the timing of puberty in male rats. Journal of Andrology 28(4):513-520.
Reproductive/Developmental: Organ weight (testes, seminal vesicles, and prostate), timing of preputial separation, serum luteinizing hormone and testos-

terone levels, mRNA expression in pituitary for LH b subunit androgen receptor; testosterone production by isolated Leydig cells in vitro.

Oral-Gavage-Duration: Short-term (>1-30 days)-7-14-day(s)

Species: Rat-Long-Evans - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 674162
Domain Metric Rating Comments
Metric 6: Chemical administration and Low The source and purity of the test substance were not reported. Gavage volume was not
characterization reported. The study does not report information on the storage or preparation of the test
substance. Only target concentrations are provided. It is unclear how often/ or if the
study authors adjusted for weight changes when delivering the test substance.
Metric 7: Exposure timing, frequency, and High The timing and duration of exposure were appropriate for the outcomes of interest.

duration

The study authors wanted to determine whether “compensatory changes in androgen
synthesis and feedback suppression of pituitary function were associated with 28-day
exposure, so a shorter duration (14-days) was assessed.

Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity Medium No guideline was specified. The number of animals/group was appropriate as group
sizes were large enough and sufficient for statistical analysis. Doses were selected based
on previously reported findings in the literature. Assessment of endpoints were appropri-
ate. Outcomes were assessed consistently across study groups.

Metric 9: Results presentation High Results were described in the text and data were presented in tables as means + SEM.
Statistical analysis methods were reported and appropriate.

Additional Comments:  None
Overall Quality Determination Medium
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Ge, R. S., Chen, G. R., Dong, Q., Akingbemi, B., Sottas, C. M., Santos, M., Sealfon, S. C., Bernard, D. J., Hardy, M. P. (2007). Biphasic effects of postnatal
exposure to diethylhexylphthalate on the timing of puberty in male rats. Journal of Andrology 28(4):513-520.

Nutritional/Metabolic: Body weight

Oral-Gavage-Duration: Short-term (>1-30 days)-7-28-day(s)

Species: Rat-Long-Evans - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 674162
Domain Metric Rating Comments
Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium The chemical was identified by name (di(2-ethylhexyl)phthalate [DEHP]); the CASRN
was not provided. The source and purity of the test substance were not reported. Test
animal species, strain, sex, age, and source were reported. Initial body weights were not
reported. Husbandry conditions (temperature, humidity, light cycle) were reported; the
number of animals/cage was not reported. Cage type and bedding type were reported.
Food and water were provided ad libitum. Route of exposure, duration and doses were
reported. Endpoint evaluation methods were reported along with quantitative data.

Domain 2: Selection and Performance

Metric 2: Allocation High Animals were randomly allocated to study groups based on body weights.

Metric 3: Observational Bias / Blinding Changes High The study reports “observers were blinded to treatment condition to avoid bias™. It is
unclear if this only applied to assessing preputial separation or all other non-subjective
endpoints.

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Medium A negative control group was included and responses were appropriate. A positive con-
trol group is not necessary for this type of study. Housing conditions that were specified
seemed to be consistent across groups. The study report did not indicate whether ap-
proaches were used to reduce exposure of test animals to plasticizers. There was also no
indication of whether test animal bedding, food, and water were analyzed for the pres-
ence of contaminants, such as phthalates, but this is not expected to impact the ability
to interpret the study results for the selected endpoints. Polycarbonate cages were used
instead of wire cages. Food and water dispensing containers were not described.

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition Low Data were reported for most outcomes in tabular form and in the text. The study states

that the experiment was ran twice with 10 males/group each time. Data for both tri-

als were combined; therefore there should be data for 20 males/group. Table 1 reports
the number of animals as n= 40 (control group); n=19 (for the 10 and 500 mg/kg/day
groups); and n=25 (for the 750 mg/kg/day group). It is unclear where the extra animals
came from. The authors did not report death, so it is not clear if animals in the 10 and
500 mg/kg/day group died or were not included in analysis for some other reason. Semi-
nal vesicle weights in the 750 mg/kg/day group were not determined; no explanation for
this is given.
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Study Citation:

Ge, R. S., Chen, G. R., Dong, Q., Akingbemi, B., Sottas, C. M., Santos, M., Sealfon, S. C., Bernard, D. J., Hardy, M. P. (2007). Biphasic effects of postnatal

exposure to diethylhexylphthalate on the timing of puberty in male rats. Journal of Andrology 28(4):513-520.

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Nutritional/Metabolic: Body weight

Oral-Gavage-Duration: Short-term (>1-30 days)-7-28-day(s)

Species: Rat-Long-Evans - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 674162
Domain Metric Rating Comments
Domain 5: Exposure Methods Sensitivity
Metric 6: Chemical administration and Low The source and purity of the test substance were not reported. Gavage volume was not
characterization reported. The study does not report information on the storage or preparation of the test
substance. Only target concentrations are provided. It is unclear how often/ or if study
authors adjusted for weight changes when delivering the test substance.
Metric 7: Exposure timing, frequency, and High The timing and duration of exposure were appropriate for the outcomes of interest. The
duration authors state “This age interval was used because the prepubertal period is a time of
active reproductive tract development, and hormonally active chemicals are known to
exhibit greater potency during sexual differentiation in rodents and humans than at later
times.”
Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity High No guideline was specified. The number of animals/group was appropriate as group
sizes were large enough and sufficient for statistical analysis. Three treated groups and
one control group were utilized which was appropriate. Doses were selected based on
previously reported findings in the literature. Assessment of endpoints were appropriate.
Outcomes were assessed consistently across study groups.
Metric 9: Results presentation High Results were described in the text and data were presented in tables as means = SEM.
Statistical analysis methods were reported and appropriate.
Additional Comments:  None

Overall Quality Determination

Medium
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Ge, R. S., Chen, G. R., Dong, Q., Akingbemi, B., Sottas, C. M., Santos, M., Sealfon, S. C., Bernard, D. J., Hardy, M. P. (2007). Biphasic effects of postnatal
exposure to diethylhexylphthalate on the timing of puberty in male rats. Journal of Andrology 28(4):513-520.

Nutritional/Metabolic: Body weight

Oral-Gavage-Duration: Short-term (>1-30 days)-7-14-day(s)

Species: Rat-Long-Evans - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 674162
Domain Metric Rating Comments
Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium The chemical was identified by name (di(2-ethylhexyl)phthalate [DEHP]); A CASRN
was not provided. The source and purity of the test substance were not reported. Test
animal species, strain, sex, age, and source were reported. Initial body weights were not
reported. Husbandry conditions (temperature, humidity, light cycle) were reported; the
number of animals/cage was not reported. Cage type and bedding type were reported.
Food and water were provided ad libitum. Route of exposure, duration and doses were
reported. Endpoint evaluation methods were reported along with quantitative data.

Domain 2: Selection and Performance

Metric 2: Allocation High Animals were randomly allocated to study groups based on body weights.

Metric 3: Observational Bias / Blinding Changes Low The study reports that “observers were blinded to treatment condition to avoid bias”. It
is unclear if this only applied to assessing preputial separation or all other non-subjective
endpoints.

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Medium A negative control group was included and responses were appropriate. A positive con-
trol group is not necessary for this type of study. Housing conditions that were specified
seemed to be consistent across groups. The study report did not indicate whether ap-
proaches were used to reduce exposure of test animals to plasticizers. There was also no
indication of whether test animal bedding, food, and water were analyzed for the pres-
ence of contaminants, such as phthalates, but this is not expected to impact the ability
to interpret the study results for the selected endpoints. Polycarbonate cages were used
instead of wire cages. Food and water dispensing containers were not described.

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition Low Data were reported for all outcomes in tabular form and in the text. The methods do

not report how many animals were exposed/group; but based on the 28-day experi-
ment reported in this paper, it is reasonable to assume it may be 10/group. Data were
reported for 10 animals/group. The methods specify that rats were exposed to the 500
mg/kg/day dose only for 14 days; however, in the Results (Table 2), data is presented
for 10 mg/kg/day and 500 mg/kg/day. It is unclear if the 10 mg/kg/day animals were
exposed concurrently or if these data came from an earlier experiment discussed by the
authors.

Domain 5: Exposure Methods Sensitivity

Continued on next page ...
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Study Citation: Ge, R. S., Chen, G. R., Dong, Q., Akingbemi, B., Sottas, C. M., Santos, M., Sealfon, S. C., Bernard, D. J., Hardy, M. P. (2007). Biphasic effects of postnatal
exposure to diethylhexylphthalate on the timing of puberty in male rats. Journal of Andrology 28(4):513-520.
Health Outcome(s) Nutritional/Metabolic: Body weight

and Reported
Health Effect(s):
Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-7-14-day(s)
Exposure Route:
Species: Rat-Long-Evans - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 674162
Domain Metric Rating Comments
Metric 6: Chemical administration and Low The source and purity of the test substance were not reported. Gavage volume was not
characterization reported. The study does not report information on the storage or preparation of the test

substance. Only target concentrations are provided. It is unclear how often/ or if the
study authors adjusted for weight changes when delivering the test substance.
Metric 7: Exposure timing, frequency, and High The timing and duration of exposure were appropriate for the outcomes of interest.
duration The study authors wanted to determine whether “compensatory changes in androgen
synthesis and feedback suppression of pituitary function were associated with 28-day
exposure, so a shorter duration (14-days) was assessed.

Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity Medium No guideline was specified. The number of animals/group was appropriate as group
sizes were large enough and sufficient for statistical analysis. Doses were selected based
on previously reported findings in the literature. Assessment of endpoints were appropri-
ate. Outcomes were assessed consistently across study groups.
Metric 9: Results presentation High Results were described in the text and data were presented in tables as means + SEM.
Statistical analysis methods were reported and appropriate.

Additional Comments:  None

Overall Quality Determination Medium
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Study Citation: Grande, S. W., Andrade, A. J., Talsness, C. E., Grote, K., Chahoud, 1. (2006). A dose-response study following in utero and lactational exposure to
di(2-ethylhexyl)phthalate: effects on female rat reproductive development. Toxicological Sciences 91(1):247-254.

Health Outcome(s) Reproductive/Developmental: Ovary weightLitter size, sex ratio, pup weight, post implantation loss and number of viable pups were assessed.In offspring:

and Reported clinical signs, were assessed; on PND1 brain and liver weights measured (1-2 females/litter); PND13, all female pups were examined for the number of

Health Effect(s): nipples/areolas. On PND 22, measurement of anogenital distance (AGD) and brain and liver weights. Beginning on PND33, all remaining females were

evaluated daily for vaginal opening. Body weights were measured on day of vaginal opening. Daily vaginal smears were assessed from the day of vaginal
opening to detect first day of estrus.; Nutritional/Metabolic: Body weight of dams;

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD6-to birth)-FO- lactation (birth-PND21)
Exposure Route:
Species: Rat-Wistar - [rat]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 674171

Domain Metric Rating Comments
Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium This study is considered Medium for Metric 1. Test chemical was described as DEHP,

along with lot number and source (Sigma-Aldrich, Germany). Purity was not reported.
Dose levels tested, frequency, and route of exposure were reported. Species, strain,

sex, source, and initial body weight of animals was reported. Age of the animals was
not reported. Husbandry conditions were adequately reported (temperature, humidity,
light/dark cycle, food and water). Each animal was individually housed (when not mat-
ing). Endpoints evaluated are clearly reported and quantitative data are presented. All
critical information is provided and although some important information is missing, the
missing information is not expected to significantly impact the study evaluation.

Domain 2: Selection and Performance

Metric 2: Allocation Medium This study is considered Medium for Metric 2.1. Gravid females were randomly as-
signed to treatment groups, but the study did not describe the specific procedure used.
Pups examined at different timepoints were randomly selected for analysis.

Metric 3: Observational Bias / Blinding Changes Medium This study is considered medium for Metric 2.2. Anogenital distance and number of nip-
ples/areolas were assessed blindly. Blinding or other measures to reduce observational
bias were not reported for the other endpoints evaluated, but lack of blinding is not ex-
pected to have a substantial impact on results.

Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Medium This study is considered Medium for Metric 3. A concurrent appropriate negative con-
trol was included. Body weights were similar between groups indicating exposure did
not significantly affect food intake (although not explicitly stated). The study did not
report infections, although no clinical signs of toxicity were reported. The study did not
report all information to determine confounding but the impact on results is expected to
be minimal and reported information did not identify differences among study groups.

Domain 4: Selective Reporting and Attrition

Continued on next page ...
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):

Duration and
Exposure Route:
Species:
Chemical:
HERO ID:

Grande, S. W., Andrade, A. J., Talsness, C. E., Grote, K., Chahoud, I. (2006). A dose-response study following in utero and lactational exposure to
di(2-ethylhexyl)phthalate: effects on female rat reproductive development. Toxicological Sciences 91(1):247-254.

Reproductive/Developmental: Ovary weightLitter size, sex ratio, pup weight, post implantation loss and number of viable pups were assessed.In offspring:
clinical signs, were assessed; on PND1 brain and liver weights measured (1-2 females/litter); PND13, all female pups were examined for the number of
nipples/areolas. On PND 22, measurement of anogenital distance (AGD) and brain and liver weights. Beginning on PND33, all remaining females were
evaluated daily for vaginal opening. Body weights were measured on day of vaginal opening. Daily vaginal smears were assessed from the day of vaginal

opening to detect first day of estrus.; Nutritional/Metabolic: Body weight of dams;
Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD6-to birth)-FO- lactation (birth-PND21)

Rat-Wistar - [rat]-Female
Diethylhexyl Phthalate- Parent compound
674171

Domain

Metric Rating

Comments

Metric 5: Selective Reporting and Attrition Low

This study is considered Low for Metric 4. The study does not report the number of
dams exposed/group in methods, rather the number of dams/group was reported in the
results. The number of dams reported/group vary from n=11-16 in results. It is unclear
if more dams than the ones reported in the results were exposed and died, or if presumed
pregnant dams were in fact not pregnant and therefore not included in analysis. Also,

no information was provided as to number pups that may (or may not) have died during
lactation, although sample size was reported in results for offspring. Some data points in
the Tables indicate a different number of animals were evaluated for different endpoints
(for example thyroid weight for dams at 0.405 mg/kg/day n= 14, whereas the other
organ weights had n=15). Given the unexplained variation in sample size across the
reported outcomes and treatment groups, and the lack of explanation, it is difficult to
determine if all animals were included in analysis.

Domain 5: Exposure Methods Sensitivity

Metric 6: Chemical administration and Low
characterization

Metric 7: Exposure timing, frequency, and High
duration

This study is considered Low for Metric 5.1. The study did not report the test substance
purity; however, the commercial source (Sigma Aldrich) only sells DEHP products

with purities > 98%, and all are analytical or HPLC grade and provide data sheets and
certifications of analysis for each product. Although it was specified that a peanut oil
vehicle was used, no information on preparation (e.g., frequency and timing), or on stor-
age conditions were provided. The doses used in the study were adequately justified by
the study authors. Concentration of all doses was verifiedby gas chromatography/mass
spectrometry (cited in HERO 673567). The gavage volume was reported and appropriate
(5.0 ml/kg body weight). Although DEHP is non-volatile, lack of details on preparation
and storage conditions (i.e., plastic or glass storage bottles or made fresh daily) adds
uncertainty about the precision of dose levels.

This study is considered High for Metric 5. Exposure timing, frequency and duration
were appropriate for the study design. Pregnant rats were exposed from GD6-PND21,
which is appropriated for the developmental endpoints evaluated. Exposure timing was
also appropriate for other endpoints examined given the aim of the study.

Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity High

This study is considered High for Metric 6.1. The number of exposure groups/doses
were appropriate, and authors gave justification for doses chosen (based on median daily
intake of general German population and doses previously shown to induce adverse ef-
fects in male offspring). A NOAEL and LOAEL were determined. Endpoints examined
were sensitive to assess developmental, body weight and clinical sign endpoints.

Continued on next page ...
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):

Duration and
Exposure Route:

Grande, S. W., Andrade, A. J., Talsness, C. E., Grote, K., Chahoud, I. (2006). A dose-response study following in utero and lactational exposure to
di(2-ethylhexyl)phthalate: effects on female rat reproductive development. Toxicological Sciences 91(1):247-254.
Reproductive/Developmental: Ovary weightLitter size, sex ratio, pup weight, post implantation loss and number of viable pups were assessed.In offspring:

clinical signs, were assessed; on PND1 brain and liver weights measured (1-2 females/litter); PND13, all female pups were examined for the number of
nipples/areolas. On PND 22, measurement of anogenital distance (AGD) and brain and liver weights. Beginning on PND33, all remaining females were
evaluated daily for vaginal opening. Body weights were measured on day of vaginal opening. Daily vaginal smears were assessed from the day of vaginal

opening to detect first day of estrus.; Nutritional/Metabolic: Body weight of dams;
Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD6-to birth)-FO- lactation (birth-PND21)

Species: Rat-Wistar - [rat]-Female

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 674171

Domain Metric Rating Comments
Metric 9: Results presentation High This study is considered High for Metric 6.2. Results were fully reported. Data was

presented as means +/- variance and number of animal or litters examined. Statistical
analysis was appropriate. Normality and homogeneity of variances were evaluated prior
to data analysis. The study used a linear mixed model (proc mixed) with treatment as a
main effect and litter as a random factor (nested for treatment) to adjust for litter effects.
Organ weights and AGD were analyzed with body weight as a covariate.

Additional Comments:  None

Overall Quality Determination Medium
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Grande, S. W., Andrade, A. J., Talsness, C. E., Grote, K., Chahoud, I. (2006). A dose-response study following in utero and lactational exposure to
di(2-ethylhexyl)phthalate: effects on female rat reproductive development. Toxicological Sciences 91(1):247-254.
Neurological/Behavioral: Brain weight; Hepatic/Liver: Liver weight; Renal/Kidney: Kidney weight; Thyroid: Thyroid weight; Immune/Hematological:

Spleen and thymus weight;

Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD6-to birth)-FO- lactation (birth-PND21)

Species: Rat-Wistar - [rat]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 674171
Domain Metric Rating Comments
Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium This study is considered Medium for Metric 1. Test chemical was described as DEHP,
along with lot number and source (Sigma-Aldrich, Germany). Purity was not reported.
Dose levels tested, frequency, and route of exposure were reported. Species, strain,
sex, source, and initial body weight of animals was reported. Age of the animals was
not reported. Husbandry conditions were adequately reported (temperature, humidity,
light/dark cycle, food and water). Each animal was individually housed (when not mat-
ing). Endpoints evaluated are clearly reported and quantitative data are presented. All
critical information is provided and although some important information is missing, the
missing information is not expected to significantly impact the study evaluation.

Domain 2: Selection and Performance

Metric 2: Allocation Medium This study is considered Medium for Metric 2.1. Gravid females were randomly as-
signed to treatment groups, but the study did not describe the specific procedure used.
Pups examined at different timepoints were randomly selected for analysis.

Metric 3: Observational Bias / Blinding Changes Medium This study is considered medium for Metric 2.2. Anogenital distance and number of nip-
ples/areolas were assessed blindly. Blinding or other measures to reduce observational
bias were not reported for the other endpoints evaluated, but lack of blinding is not ex-
pected to have a substantial impact on results.

Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Medium This study is considered Medium for Metric 3. A concurrent appropriate negative con-

trol was included. Body weights were similar between groups indicating exposure did
not significantly affect food intake (although not explicitly stated). The study did not
report infections, although no clinical signs of toxicity were reported. The study did not
report all information to determine confounding but the impact on results is expected to
be minimal and reported information did not identify differences among study groups.

Domain 4: Selective Reporting and Attrition

Continued on next page...
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Grande, S. W., Andrade, A. J., Talsness, C. E., Grote, K., Chahoud, I. (2006). A dose-response study following in utero and lactational exposure to
di(2-ethylhexyl)phthalate: effects on female rat reproductive development. Toxicological Sciences 91(1):247-254.
Neurological/Behavioral: Brain weight; Hepatic/Liver: Liver weight; Renal/Kidney: Kidney weight; Thyroid: Thyroid weight; Immune/Hematological:

Spleen and thymus weight;

Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD6-to birth)-FO- lactation (birth-PND21)

Species: Rat-Wistar - [rat]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 674171
Domain Metric Rating Comments
Metric 5: Selective Reporting and Attrition Low This study is considered Low for Metric 4. The study does not report the number of

dams exposed/group in methods, rather the number of dams/group was reported in the
results. The number of dams reported/group vary from n=11-16 in results. It is unclear
if more dams than the ones reported in the results were exposed and died, or if presumed
pregnant dams were in fact not pregnant and therefore not included in analysis. Also,

no information was provided as to number pups that may (or may not) have died during
lactation, although sample size was reported in results for offspring. Some data points in
the Tables indicate a different number of animals were evaluated for different endpoints
(for example thyroid weight for dams at 0.405 mg/kg/day n= 14, whereas the other
organ weights had n=15). Given the unexplained variation in sample size across the
reported outcomes and treatment groups, and the lack of explanation, it is difficult to
determine if all animals were included in analysis.

Domain 5: Exposure Methods Sensitivity

Metric 6: Chemical administration and Low This study is considered Low for Metric 5.1. The study did not report the test substance
characterization purity; however, the commercial source (Sigma Aldrich) only sells DEHP products
with purities > 98%, and all are analytical or HPLC grade and provide data sheets and
certifications of analysis for each product. Although it was specified that a peanut oil
vehicle was used, no information on preparation (e.g., frequency and timing), or on stor-
age conditions were provided. The doses used in the study were adequately justified by
the study authors. Concentration of all doses was verifiedby gas chromatography/mass
spectrometry (cited in HERO 673567). The gavage volume was reported and appropriate
(5.0 ml/kg body weight). Although DEHP is non-volatile, lack of details on preparation
and storage conditions (i.e., plastic or glass storage bottles or made fresh daily) adds
uncertainty about the precision of dose levels.
Metric 7: Exposure timing, frequency, and High This study is considered High for Metric 5. Exposure timing, frequency and duration
duration were appropriate for the study design. Pregnant rats were exposed from GD6-PND21,
which is appropriated for the developmental endpoints evaluated. Exposure timing was
also appropriate for other endpoints examined given the aim of the study.

Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity Medium This study is considered High for Metric 6.1. The number of exposure groups/doses
were appropriate, and authors gave justification for doses chosen (based on median daily
intake of general German population and doses previously shown to induce adverse
effects in male offspring). A NOAEL and LOAEL were determined for developmental
endpoints. Effects on organ systems were assessed by determining changes in organ
weights; histopathology was not performed. Although no changes in organ weights were
observed, histological evaluation would have provided more information.

Continued on next page...
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Study Citation: Grande, S. W., Andrade, A. J., Talsness, C. E., Grote, K., Chahoud, I. (2006). A dose-response study following in utero and lactational exposure to
di(2-ethylhexyl)phthalate: effects on female rat reproductive development. Toxicological Sciences 91(1):247-254.
Health Outcome(s) Neurological/Behavioral: Brain weight; Hepatic/Liver: Liver weight; Renal/Kidney: Kidney weight; Thyroid: Thyroid weight; Immune/Hematological:

and Reported Spleen and thymus weight;
Health Effect(s):
Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD6-to birth)-FO- lactation (birth-PND21)
Exposure Route:
Species: Rat-Wistar - [rat]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 674171

Domain Metric Rating Comments

Metric 9: Results presentation Medium This study is considered High for Metric 6.2. Absolute organ weights were reported

with variance and n. Relative organ weights were not reported. Although there was no
difference in body weights or organ weight, reporting relative weights would be useful.
Statistical analysis was appropriate.

Additional Comments:  None

Overall Quality Determination Medium
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Grande, S. W., Andrade, A. J., Talsness, C. E., Grote, K., Chahoud, I. (2006). A dose-response study following in utero and lactational exposure to
di(2-ethylhexyl)phthalate: effects on female rat reproductive development. Toxicological Sciences 91(1):247-254.

Clinical signs: Clinical signs of toxicity

Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD6-to birth)-FO- lactation (birth-PND21)

Species: Rat-Wistar - [rat]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 674171
Domain Metric Rating Comments
Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium This study is considered Medium for Metric 1. Test chemical was described as DEHP,
along with lot number and source (Sigma-Aldrich, Germany). Purity was not reported.
Dose levels tested, frequency, and route of exposure were reported. Species, strain,
sex, source, and initial body weight of animals was reported. Age of the animals was
not reported. Husbandry conditions were adequately reported (temperature, humidity,
light/dark cycle, food and water). Each animal was individually housed (when not mat-
ing). Endpoints evaluated are clearly reported and quantitative data are presented. All
critical information is provided and although some important information is missing, the
missing information is not expected to significantly impact the study evaluation.

Domain 2: Selection and Performance

Metric 2: Allocation Medium This study is considered Medium for Metric 2.1. Gravid females were randomly as-
signed to treatment groups, but the study did not describe the specific procedure used.
Pups examined at different timepoints were randomly selected for analysis.

Metric 3: Observational Bias / Blinding Changes Medium This study is considered medium for Metric 2.2. Anogenital distance and number of nip-
ples/areolas were assessed blindly. Blinding or other measures to reduce observational
bias were not reported for the other endpoints evaluated, but lack of blinding is not ex-
pected to have a substantial impact on results.

Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Medium This study is considered Medium for Metric 3. A concurrent appropriate negative con-

trol was included. Body weights were similar between groups indicating exposure did
not significantly affect food intake (although not explicitly stated). The study did not
report infections, although no clinical signs of toxicity were reported. The study did not
report all information to determine confounding but the impact on results is expected to
be minimal and reported information did not identify differences among study groups.

Domain 4: Selective Reporting and Attrition

Continued on next page...
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Study Citation: Grande, S. W., Andrade, A. J., Talsness, C. E., Grote, K., Chahoud, I. (2006). A dose-response study following in utero and lactational exposure to
di(2-ethylhexyl)phthalate: effects on female rat reproductive development. Toxicological Sciences 91(1):247-254.

Health Outcome(s) Clinical signs: Clinical signs of toxicity

and Reported

Health Effect(s):

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD6-to birth)-FO- lactation (birth-PND21)

Exposure Route:

Species: Rat-Wistar - [rat]-Female

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 674171

Domain Metric Rating Comments

Metric 5: Selective Reporting and Attrition Low This study is considered Low for Metric 4. The study does not report the number of

dams exposed/group in methods, rather the number of dams/group was reported in the
results. The number of dams reported/group vary from n=11-16 in results. It is unclear
if more dams than the ones reported in the results were exposed and died, or if presumed
pregnant dams were in fact not pregnant and therefore not included in analysis. Also,

no information was provided as to number pups that may (or may not) have died during
lactation, although sample size was reported in results for offspring. Some data points in
the Tables indicate a different number of animals were evaluated for different endpoints
(for example thyroid weight for dams at 0.405 mg/kg/day n= 14, whereas the other
organ weights had n=15). Given the unexplained variation in sample size across the
reported outcomes and treatment groups, and the lack of explanation, it is difficult to
determine if all animals were included in analysis.

Domain 5: Exposure Methods Sensitivity

Metric 6: Chemical administration and Low
characterization

Metric 7: Exposure timing, frequency, and High
duration

This study is considered Low for Metric 5.1. The study did not report the test substance
purity; however, the commercial source (Sigma Aldrich) only sells DEHP products

with purities > 98%, and all are analytical or HPLC grade and provide data sheets and
certifications of analysis for each product. Although it was specified that a peanut oil
vehicle was used, no information on preparation (e.g., frequency and timing), or on stor-
age conditions were provided. The doses used in the study were adequately justified by
the study authors. Concentration of all doses was verifiedby gas chromatography/mass
spectrometry (cited in HERO 673567). The gavage volume was reported and appropriate
(5.0 ml/kg body weight). Although DEHP is non-volatile, lack of details on preparation
and storage conditions (i.e., plastic or glass storage bottles or made fresh daily) adds
uncertainty about the precision of dose levels.

This study is considered High for Metric 5. Exposure timing, frequency and duration
were appropriate for the study design. Pregnant rats were exposed from GD6-PND21,
which is appropriated for the developmental endpoints evaluated. Exposure timing was
also appropriate for other endpoints examined given the aim of the study.

Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity Medium

This study is considered High for Metric 6.1. The number of exposure groups/doses
were appropriate, and authors gave justification for doses chosen (based on median daily
intake of general German population and doses previously shown to induce adverse ef-
fects in male offspring). A NOAEL and LOAEL were determined. Details regarding
assessment of clinical signs are lacking. Animals were assessed daily, however, charac-
teristics or behavior the authors would have considered adverse were not provided.

Continued on next page ...
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Study Citation: Grande, S. W., Andrade, A. J., Talsness, C. E., Grote, K., Chahoud, I. (2006). A dose-response study following in utero and lactational exposure to
di(2-ethylhexyl)phthalate: effects on female rat reproductive development. Toxicological Sciences 91(1):247-254.

Health Outcome(s) Clinical signs: Clinical signs of toxicity

and Reported

Health Effect(s):

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD6-to birth)-FO- lactation (birth-PND21)

Exposure Route:

Species: Rat-Wistar - [rat]-Female

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 674171

Domain Metric Rating Comments
Metric 9: Results presentation Medium This study is considered High for Metric 6.2. Clinical signs were reported as negative in
the text.

Additional Comments:  None

Overall Quality Determination Medium
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Study Citation: Gray, L., Barlow, N., Howdeshell, K., Ostby, J., Furr, J., Gray, C. (2009). Transgenerational effects of Di (2-ethylhexyl) phthalate in the male CRL:CD(SD)
rat: Added value of assessing multiple offspring per litter. Toxicological Sciences 110(2):411-425.

Health Outcome(s) Mortality: Mortality of pregnant dams; Nutritional/Metabolic: Body weight of pregnant dams, pregnancy weight gain;

and Reported

Health Effect(s):

Duration and
Exposure Route:

Oral-Gavage-Duration: Short-term (>1-30 days)-1-FO - gestation (GD 8- birth)-FO- lactation (to PND 17)-F1- premating (from PND 18 to PND 63-65)

Comments

The chemical was identified by name (di(2-ethylhexyl)phthalate [DEHP]) with CAS
RN 117-81-7 CASRN and lot number. The source and purity (99.1%) of the test sub-
stance were reported. Test animal species, strain, sex, age, and source were reported.
Parity was not reported. Initial body weights were not reported. Husbandry conditions
(temperature, humidity, light cycle) were reported; the number of animals/cage was not
reported. Cage type and bedding type were reported. Food and water were provided

ad libitum. Route of exposure, duration and doses were reported. Endpoint evaluation
methods were reported along with quantitative data.

Animals were randomly allocated to study groups based on body weights.

Blinding or other measures to reduce observational bias were not reported; however, the
endpoints evaluated were not subjective in nature (mortality and body weight).

A negative control group was included and responses were appropriate. A positive con-
trol group is not necessary for this type of study. Housing conditions that were specified
seemed to be consistent across groups. Drinking water was filtered (5 m) and tested for
Pseudomonas and a suite of chemicals (e.g. pesticides and heavy metals). There was
also no indication of whether test animal bedding or food was analyzed for the pres-
ence of contaminants, such as phthalates. Polycarbonate cages were used instead of wire
cages. Food and water dispensing containers were not described. The study does report
that dosing solutions were stored in glass bottles in the dark with the stir bar removed to
avoid contact with plastics. These lack of details are not expected to significantly impact
the endpoints described.

Species: Rat-Sprague-Dawley - [rat]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 697475
Domain Metric Rating
Domain 1: Reporting Quality
Metric 1: Reporting Quality Medium
Domain 2: Selection and Performance
Metric 2: Allocation High
Metric 3: Observational Bias / Blinding Changes =~ Medium
Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Medium
Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition High

Data were reported for outcomes in tabular form and in the text. The methods report 6-7
pregnant females were dosed per block. Results are shown for 13-14 dams/group.

Domain 5: Exposure Methods Sensitivity

Continued on next page ...
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Study Citation: Gray, L., Barlow, N., Howdeshell, K., Ostby, J., Furr, J., Gray, C. (2009). Transgenerational effects of Di (2-ethylhexyl) phthalate in the male CRL:CD(SD)
rat: Added value of assessing multiple offspring per litter. Toxicological Sciences 110(2):411-425.

Health Outcome(s) Mortality: Mortality of pregnant dams; Nutritional/Metabolic: Body weight of pregnant dams, pregnancy weight gain;

and Reported

Health Effect(s):

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD 8- birth)-F0- lactation (to PND 17)-F1- premating (from PND 18 to PND 63-65)

Exposure Route:

Species: Rat-Sprague-Dawley - [rat]-Female

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 697475

Domain Metric Rating Comments
Metric 6: Chemical administration and Medium  The source and purity (99.1%) of the test substance were reported. Purity was not inde-
characterization pendently verified. Gavage volume was reported (2.5 ml/kg bw). Dosing solutions were

stored in glass bottles in the dark. Preparation of the dosing solutions was not reported.
It is unclear how far in advance solutions were made. Only target concentrations were
provided, and doses were not analytically verified.
Metric 7: Exposure timing, frequency, and High The timing and duration of exposure were appropriate for the outcomes of interest.
duration

Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity High No guideline was specified. The number of animals/group was appropriate as group
sizes were large enough and sufficient for statistical analysis. Doses chosen were similar
to those previously reported findings in the literature. Assessment of endpoints were
appropriate. Outcomes were assessed consistently across study groups.
Metric 9: Results presentation High Results were described in the text and data were presented in tables as means =+ standard
error. Statistical analysis methods were reported and appropriate.

Additional Comments:  None

Overall Quality Determination High
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Study Citation: Gray, L., Barlow, N., Howdeshell, K., Ostby, J., Furr, J., Gray, C. (2009). Transgenerational effects of Di (2-ethylhexyl) phthalate in the male CRL:CD(SD)
rat: Added value of assessing multiple offspring per litter. Toxicological Sciences 110(2):411-425.

Health Outcome(s) Reproductive/Developmental: Litter size, pup body weight, and anogenital distance (PND 2); number and location of areola/nipple on PND 13 (all males

and Reported and females); age and weight of preputial separation (PPS); terminal body weight, body weight on PND 18, body weight gain; serum testosterone and estra-

Health Effect(s): diol levels; organ weight (liver, kidney, adrenals, glans penis, ventral prostate, seminal vesicle, levator ani-bulbocavernosus, Cowper’s gland, epididymides,
testes); whole epididymal sperm count, gross observation for malformations of reproductive organs and histopathology on testes and epididymides.

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD 8- birth)-F0- lactation (to PND 17)-F1- premating (from PND 18 to PND 63-65)

Exposure Route:

Species: Rat-Sprague-Dawley - [rat]-Female

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 697475

Domain Metric Rating Comments

Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium The chemical was identified by name (di(2-ethylhexyl)phthalate [DEHP]) with CASRN

117-81-7 CASRN and lot number. The source and purity (99.1%) of the test substance
were reported. Test animal species, strain, sex, age, and source were reported. Animals
were pregnant on purchase but parity was not reported. Initial body weights were not
reported. Husbandry conditions (temperature, humidity, light cycle) were reported; the
number of animals/cage was not reported. Cage type and bedding type were reported.
Food and water were provided ad libitum. Route of exposure, duration and doses were
reported. Endpoint evaluation methods were reported along with quantitative data.

Domain 2: Selection and Performance

Metric 2: Allocation High Pregnant dams were randomly allocated to study groups based on body weight. Male
pups were randomly selected from litter for the PUB cohort; the method was not re-
ported.

Metric 3: Observational Bias / Blinding Changes High Assessors were blinded to treatment groups when assessing AGD and determining are-

ola/nipple numbers and location. The study does not indicate if other endpoints were
assessed blindly, although most were non-subjective (body and organ weights) or initial
histopathological examination.

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Low A negative control group was included and responses were appropriate. A positive con-
trol group is not necessary for this type of study. Housing conditions that were specified
seemed to be consistent across groups. Drinking water was filtered (5 m) and tested for
Pseudomonas and a suite of chemicals (e.g. pesticides and heavy metals). There was
also no indication of whether test animal bedding or food were analyzed for the presence
of contaminants, such as phthalates, which might impact the results and validity of the
study. Polycarbonate cages were used instead of wire cages. Food and water dispensing
containers were not described. The study does report that dosing solutions were stored
in glass bottles in the dark with stirring bar removed to avoid contact with plastics.

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition High Data were reported for most outcomes in tabular form and in the text. The methods
report 6-7 pregnant females were dosed per block (two blocks included). Results are
shown for 13-14 dams/group. The number of male offspring examined is reported in the
results tables. There is no indication that any animals were excluded from the analysis.

Continued on next page...
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Study Citation:

Gray, L., Barlow, N., Howdeshell, K., Ostby, J., Furr, J., Gray, C. (2009). Transgenerational effects of Di (2-ethylhexyl) phthalate in the male CRL:CD(SD)

rat: Added value of assessing multiple offspring per litter. Toxicological Sciences 110(2):411-425.

Health Outcome(s)
and Reported
Health Effect(s):

Reproductive/Developmental: Litter size, pup body weight, and anogenital distance (PND 2); number and location of areola/nipple on PND 13 (all males
and females); age and weight of preputial separation (PPS); terminal body weight, body weight on PND 18, body weight gain; serum testosterone and estra-
diol levels; organ weight (liver, kidney, adrenals, glans penis, ventral prostate, seminal vesicle, levator ani-bulbocavernosus, Cowper’s gland, epididymides,

testes); whole epididymal sperm count, gross observation for malformations of reproductive organs and histopathology on testes and epididymides.

Duration and
Exposure Route:

Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD 8- birth)-F0- lactation (to PND 17)-F1- premating (from PND 18 to PND 63-65)

Species: Rat-Sprague-Dawley - [rat]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 697475
Domain Metric Rating Comments
Domain 5: Exposure Methods Sensitivity
Metric 6: Chemical administration and Medium The source and purity (99.1%) of the test substance were reported. Purity was not inde-
characterization pendently verified. Gavage volume was reported (2.5 ml/kg bw). Dosing solutions were
stored in glass bottles in the dark. Preparation of the dosing solutions was not reported.
It is unclear how far in advance solutions were made. Only target concentrations are pro-
vided, and doses were not analytically verified.
Metric 7: Exposure timing, frequency, and High The timing and duration of exposure were appropriate for the outcomes of interest and
duration were justified by the study authors.
Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity Medium No guideline was specified. Based on the power analysis conducted by the authors,
the number of males analyzed in this cohort was insufficient and lacked the statistical
power to adequately detect reproductive histopathological changes. Doses chosen were
similar to those previously reported findings in the literature. The methods of endpoint
assessments were adequately described, appropriate, and sensitive to the outcomes of
interest. Outcomes were assessed consistently across study groups. The test species and
strain were appropriate and justified by the study authors.

Metric 9: Results presentation Low Results were described in the text and data were presented in tables as means =+ standard
error. Statistical analysis methods were reported and were appropriate in some cases;
the litter was used as the statistical unit. Histopathology and gross malformation data
for the PUB cohort alone were not adequately reported. Histopathology data were inap-
propriately combined and analyzed (across study cohorts and blocks, from two exposure
durations), which significantly impacts the ability to interpret the study results. Individ-
ual animal data were not provided.

Additional Comments:  None

Overall Quality Determination

Medium
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Study Citation: Gray, L., Barlow, N., Howdeshell, K., Ostby, J., Furr, J., Gray, C. (2009). Transgenerational effects of Di (2-ethylhexyl) phthalate in the male CRL:CD(SD)
rat: Added value of assessing multiple offspring per litter. Toxicological Sciences 110(2):411-425.

Health Outcome(s) Clinical signs: Observational health of dams

and Reported

Health Effect(s):

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD 8- birth)-F0- lactation (to PND 17)-F1- premating (from PND 18 to PND 63-65)

Exposure Route:

Species: Rat-Sprague-Dawley - [rat]-Female

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 697475

Domain Metric Rating Comments

Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium The chemical was identified by name (di(2-ethylhexyl)phthalate [DEHP]) with CAS

RN 117-81-7 CASRN and lot number. The source and purity (99.1%) of the test sub-
stance were reported. Test animal species, strain, sex, age, and source were reported.
Parity was not reported. Initial body weights were not reported. Husbandry conditions
(temperature, humidity, light cycle) were reported; the number of animals/cage was not
reported. Cage type and bedding type were reported. Food and water were provided

ad libitum. Route of exposure, duration and doses were reported. Endpoint evaluation
methods were reported along with quantitative data.

Domain 2: Selection and Performance

Metric 2: Allocation High Animals were randomly allocated to study groups based on body weights.
Metric 3: Observational Bias / Blinding Changes Medium Blinding or other measures to reduce observational bias were not reported for clinical
signs.

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Medium A negative control group was included and responses were appropriate. A positive con-
trol group is not necessary for this type of study. Housing conditions that were specified
seemed to be consistent across groups. Drinking water was filtered (5 m) and tested for
Pseudomonas and a suite of chemicals (e.g. pesticides and heavy metals). There was
also no indication of whether test animal bedding or food was analyzed for the pres-
ence of contaminants, such as phthalates. Polycarbonate cages were used instead of wire
cages. Food and water dispensing containers were not described. The study does report
that dosing solutions were stored in glass bottles in the dark with the stir bar removed
to avoid contact with plastics. This lack of details is not expected to have a significant
impact on the endpoints described.

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition High Data were reported for outcomes in tabular form and in the text. The methods report 6-7
pregnant females were dosed per block. Results are shown for 13-14 dams/group.

Domain 5: Exposure Methods Sensitivity

Continued on next page ...
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Study Citation:

Gray, L., Barlow, N., Howdeshell, K., Ostby, J., Furr, J., Gray, C. (2009). Transgenerational effects of Di (2-ethylhexyl) phthalate in the male CRL:CD(SD)

rat: Added value of assessing multiple offspring per litter. Toxicological Sciences 110(2):411-425.

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Clinical signs: Observational health of dams

Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD 8- birth)-F0- lactation (to PND 17)-F1- premating (from PND 18 to PND 63-65)

Species: Rat-Sprague-Dawley - [rat]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 697475
Domain Metric Rating Comments
Metric 6: Chemical administration and Medium The source and purity (99.1%) of the test substance were reported. Purity was not inde-
characterization pendently verified. Gavage volume was reported (2.5 ml/kg bw). Dosing solutions were
stored in glass bottles in the dark. Preparation of the dosing solutions was not reported.
It is unclear how far in advance solutions were made. Only target concentrations are pro-
vided, and doses were not analytically verified.
Metric 7: Exposure timing, frequency, and High The timing and duration of exposure were appropriate for the outcomes of interest.
duration
Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity Medium No guideline was specified. The number of animals/group was appropriate as group
sizes were large enough and sufficient for statistical analysis. Doses chosen were similar
to those previously reported findings in the literature. Details of outcome assessment
were not reported, only that the health of the dams was observed daily. Outcomes were
assessed consistently across study groups.
Metric 9: Results presentation Medium Clinical signs are reported as negative in text.
Additional Comments:  None

Overall Quality Determination

Medium
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Study Citation: Gray, L., Barlow, N., Howdeshell, K., Ostby, J., Furr, J., Gray, C. (2009). Transgenerational effects of Di (2-ethylhexyl) phthalate in the male CRL:CD(SD)
rat: Added value of assessing multiple offspring per litter. Toxicological Sciences 110(2):411-425.

Health Outcome(s) Mortality: Mortality of pregnant dams; Nutritional/Metabolic: Body weight of pregnant dams, pregnancy weight gain;

and Reported

Health Effect(s):

Duration and
Exposure Route:

Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD 8- birth)-FO- lactation (to PND 17)-F1- premating

Comments

The chemical was identified by name (di(2-ethylhexyl)phthalate [DEHP]) with CAS
RN 117-81-7 CASRN and lot number. The source and purity (99.1%) of the test sub-
stance were reported. Test animal species, strain, sex, age, and source were reported.
Parity was not reported. Initial body weights were not reported. Husbandry conditions
(temperature, humidity, light cycle) were reported; the number of animals/cage was not
reported. Cage type and bedding type were reported. Food and water were provided

ad libitum. Route of exposure, duration and doses were reported. Endpoint evaluation
methods were reported along with quantitative data.

Animals were randomly allocated to study groups based on body weights.

Blinding or other measures to reduce observational bias were not reported; however, the
endpoints evaluated were not subjective in nature (mortality and body weight).

A negative control group was included and responses were appropriate. A positive con-
trol group is not necessary for this type of study. Housing conditions that were specified
seemed to be consistent across groups. Drinking water was filtered (5 m) and tested for
Pseudomonas and a suite of chemicals (e.g. pesticides and heavy metals). There was
also no indication of whether test animal bedding or food was analyzed for the pres-
ence of contaminants, such as phthalates. Polycarbonate cages were used instead of wire
cages. Food and water dispensing containers were not described. The study does report
that dosing solutions were stored in glass bottles in the dark with the stir bar removed

to avoid contact with plastics. This lack of details is not expected to have a significant
impact on the endpoints described.

Species: Rat-Sprague-Dawley - [rat]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 697475
Domain Metric Rating
Domain 1: Reporting Quality
Metric 1: Reporting Quality Medium
Domain 2: Selection and Performance
Metric 2: Allocation High
Metric 3: Observational Bias / Blinding Changes ~ Medium
Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Medium
Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition High

Data were reported for outcomes in tabular form and in the text. The methods report 6-7
pregnant females were dosed per block. Results are shown for 13-14 dams/group.

Domain 5: Exposure Methods Sensitivity

Continued on next page ...
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Study Citation: Gray, L., Barlow, N., Howdeshell, K., Ostby, J., Furr, J., Gray, C. (2009). Transgenerational effects of Di (2-ethylhexyl) phthalate in the male CRL:CD(SD)
rat: Added value of assessing multiple offspring per litter. Toxicological Sciences 110(2):411-425.

Health Outcome(s) Mortality: Mortality of pregnant dams; Nutritional/Metabolic: Body weight of pregnant dams, pregnancy weight gain;

and Reported

Health Effect(s):

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD 8- birth)-FO- lactation (to PND 17)-F1- premating

Exposure Route:

Species: Rat-Sprague-Dawley - [rat]-Female

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 697475

Domain Metric Rating Comments
Metric 6: Chemical administration and Medium  The source and purity (99.1%) of the test substance were reported. Purity was not inde-
characterization pendently verified. Gavage volume was reported (2.5 ml/kg bw). Dosing solutions were

stored in glass bottles in the dark. Preparation of the dosing solutions was not reported.
It is unclear how far in advance solutions were made. Only target concentrations were
provided, and doses were not analytically verified.
Metric 7: Exposure timing, frequency, and High The timing and duration of exposure were appropriate for the outcomes of interest.
duration

Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity High No guideline was specified. The number of animals/group was appropriate as group
sizes were large enough and sufficient for statistical analysis. Doses chosen were similar
to those previously reported findings in the literature. Assessment of endpoints were
appropriate. Outcomes were assessed consistently across study groups.
Metric 9: Results presentation High Results were described in the text and data were presented in tables as means =+ standard
error. Statistical analysis methods were reported and appropriate.

Additional Comments:  None

Overall Quality Determination High
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Study Citation: Gray, L., Barlow, N., Howdeshell, K., Ostby, J., Furr, J., Gray, C. (2009). Transgenerational effects of Di (2-ethylhexyl) phthalate in the male CRL:CD(SD)
rat: Added value of assessing multiple offspring per litter. Toxicological Sciences 110(2):411-425.

Health Outcome(s) Reproductive/Developmental: Litter size, pup body weight, and anogenital distance (PND 2); number and location of areola/nipple on PND 13 (all males

and Reported and females); age and weight of preputial separation (PPS); terminal body weight, body weight on PND 18, body weight gain; serum testosterone and estra-

Health Effect(s): diol levels; organ weight (liver, kidney, adrenals, glans penis, ventral prostate, seminal vesicle, levator ani-bulbocavernosus, Cowper’s gland, epididymides,
testes); whole epididymal sperm count, gross observation for malformations of reproductive organs and histopathology on testes and epididymides.

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD 8- birth)-F0- lactation (to PND 17)-F1- premating

Exposure Route:

Species: Rat-Sprague-Dawley - [rat]-Female

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 697475

Domain Metric Rating Comments

Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium The chemical was identified by name (di(2-ethylhexyl)phthalate [DEHP]) with CASRN

117-81-7 CASRN and lot number. The source and purity (99.1%) of the test substance
were reported. Test animal species, strain, sex, age, and source were reported. Animals
were pregnant on purchase but parity was not reported. Initial body weights were not
reported. Husbandry conditions (temperature, humidity, light cycle) were reported; the
number of animals/cage was not reported. Cage type and bedding type were reported.
Food and water were provided ad libitum. Route of exposure, duration and doses were
reported. Endpoint evaluation methods were reported along with quantitative data.

Domain 2: Selection and Performance

Metric 2: Allocation High Pregnant dams were randomly allocated to study groups based on body weight. Male
pups were randomly selected from litter for the PUB cohort; the method was not re-
ported.

Metric 3: Observational Bias / Blinding Changes High Assessors were blinded to treatment groups when assessing AGD and determining are-

ola/nipple numbers and location. The study does not indicate if other endpoints were
assessed blindly, although most were non-subjective (body and organ weights) or initial
histopathological examination.

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Low A negative control group was included and responses were appropriate. A positive con-
trol group is not necessary for this type of study. Housing conditions that were specified
seemed to be consistent across groups. Drinking water was filtered (5 m) and tested for
Pseudomonas and a suite of chemicals (e.g. pesticides and heavy metals). There was
also no indication of whether test animal bedding or food were analyzed for the presence
of contaminants, such as phthalates, which might impact the results and validity of the
study. Polycarbonate cages were used instead of wire cages. Food and water dispensing
containers were not described. The study does report that dosing solutions were stored
in glass bottles in the dark with stirring bar removed to avoid contact with plastics.

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition High Data were reported for most outcomes in tabular form and in the text. The methods
report 6-7 pregnant females were dosed per block (two blocks included). Results are
shown for 13-14 dams/group. The number of male offspring examined is reported in the
results tables. There is no indication that any animals were excluded from the analysis.

Continued on next page...
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Study Citation:

Gray, L., Barlow, N., Howdeshell, K., Ostby, J., Furr, J., Gray, C. (2009). Transgenerational effects of Di (2-ethylhexyl) phthalate in the male CRL:CD(SD)

rat: Added value of assessing multiple offspring per litter. Toxicological Sciences 110(2):411-425.

Health Outcome(s)
and Reported
Health Effect(s):

Reproductive/Developmental: Litter size, pup body weight, and anogenital distance (PND 2); number and location of areola/nipple on PND 13 (all males
and females); age and weight of preputial separation (PPS); terminal body weight, body weight on PND 18, body weight gain; serum testosterone and estra-
diol levels; organ weight (liver, kidney, adrenals, glans penis, ventral prostate, seminal vesicle, levator ani-bulbocavernosus, Cowper’s gland, epididymides,

testes); whole epididymal sperm count, gross observation for malformations of reproductive organs and histopathology on testes and epididymides.

Duration and
Exposure Route:

Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD 8- birth)-F0- lactation (to PND 17)-F1- premating

Species: Rat-Sprague-Dawley - [rat]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 697475
Domain Metric Rating Comments
Domain 5: Exposure Methods Sensitivity
Metric 6: Chemical administration and Medium The source and purity (99.1%) of the test substance were reported. Purity was not inde-
characterization pendently verified. Gavage volume was reported (2.5 ml/kg bw). Dosing solutions were
stored in glass bottles in the dark. Preparation of the dosing solutions was not reported.
It is unclear how far in advance solutions were made. Only target concentrations are pro-
vided, and doses were not analytically verified.
Metric 7: Exposure timing, frequency, and High The timing and duration of exposure were appropriate for the outcomes of interest and
duration were justified by the study authors.
Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity Medium No guideline was specified. Based on the power analysis conducted by the authors,
the number of males analyzed in this cohort was insufficient and lacked the statistical
power to adequately detect reproductive histopathological changes. Doses chosen were
similar to those previously reported findings in the literature. The methods of endpoint
assessments were adequately described, appropriate, and sensitive to the outcomes of
interest. Outcomes were assessed consistently across study groups. The test species and
strain were appropriate and justified by the study authors.

Metric 9: Results presentation Low Results were described in the text and data were presented in tables as means =+ standard
error. Statistical analysis methods were reported and were appropriate in some cases;
the litter was used as the statistical unit. Histopathology and gross malformation data
for the PUB cohort alone were not adequately reported. Histopathology data were inap-
propriately combined and analyzed (across study cohorts and blocks, from two exposure
durations), which significantly impacts the ability to interpret the study results. Individ-
ual animal data were not provided.

Additional Comments:  None

Overall Quality Determination

Medium

Page 53 of 215



Diethylhexyl Phthalate

Human Health Hazard Animal Toxicology Evaluation

HERO ID: 697475 Table

:60f6

Study Citation: Gray, L., Barlow, N., Howdeshell, K., Ostby, J., Furr, J., Gray, C. (2009). Transgenerational effects of Di (2-ethylhexyl) phthalate in the male CRL:CD(SD)
rat: Added value of assessing multiple offspring per litter. Toxicological Sciences 110(2):411-425.

Health Outcome(s) Clinical signs: Observational health of dams

and Reported

Health Effect(s):

Duration and
Exposure Route:

Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD 8- birth)-F0- lactation (to PND 17)-F1- premating

Comments

The chemical was identified by name (di(2-ethylhexyl)phthalate [DEHP]) with CAS
RN 117-81-7 CASRN and lot number. The source and purity (99.1%) of the test sub-
stance were reported. Test animal species, strain, sex, age, and source were reported.
Parity was not reported. Initial body weights were not reported. Husbandry conditions
(temperature, humidity, light cycle) were reported; the number of animals/cage was not
reported. Cage type and bedding type were reported. Food and water were provided

ad libitum. Route of exposure, duration and doses were reported. Endpoint evaluation
methods were reported along with quantitative data.

Animals were randomly allocated to study groups based on body weights.

Blinding or other measures to reduce observational bias were not reported for clinical
signs.

A negative control group was included and responses were appropriate. A positive con-
trol group is not necessary for this type of study. Housing conditions that were specified
seemed to be consistent across groups. Drinking water was filtered (5 m) and tested for
Pseudomonas and a suite of chemicals (e.g. pesticides and heavy metals). There was
also no indication of whether test animal bedding or food was analyzed for the pres-
ence of contaminants, such as phthalates. Polycarbonate cages were used instead of wire
cages. Food and water dispensing containers were not described. The study does report
that dosing solutions were stored in glass bottles in the dark with the stir bar removed

to avoid contact with plastics. This lack of details is not expected to have a significant
impact on the endpoints described.

Species: Rat-Sprague-Dawley - [rat]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 697475
Domain Metric Rating
Domain 1: Reporting Quality
Metric 1: Reporting Quality Medium
Domain 2: Selection and Performance
Metric 2: Allocation High
Metric 3: Observational Bias / Blinding Changes Medium
Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Medium
Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition High

Data were reported for outcomes in tabular form and in the text. The methods report 6-7
pregnant females were dosed per block. Results are shown for 13-14 dams/group.

Domain 5: Exposure Methods Sensitivity

Continued on next page ...
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Study Citation:

Gray, L., Barlow, N., Howdeshell, K., Ostby, J., Furr, J., Gray, C. (2009). Transgenerational effects of Di (2-ethylhexyl) phthalate in the male CRL:CD(SD)

rat: Added value of assessing multiple offspring per litter. Toxicological Sciences 110(2):411-425.

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Clinical signs: Observational health of dams

Oral-Gavage-Duration: Short-term (>1-30 days)-1-F0 - gestation (GD 8- birth)-F0- lactation (to PND 17)-F1- premating

Species: Rat-Sprague-Dawley - [rat]-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 697475
Domain Metric Rating Comments
Metric 6: Chemical administration and Medium The source and purity (99.1%) of the test substance were reported. Purity was not inde-
characterization pendently verified. Gavage volume was reported (2.5 ml/kg bw). Dosing solutions were
stored in glass bottles in the dark. Preparation of the dosing solutions was not reported.
It is unclear how far in advance solutions were made. Only target concentrations are pro-
vided, and doses were not analytically verified.
Metric 7: Exposure timing, frequency, and High The timing and duration of exposure were appropriate for the outcomes of interest.
duration
Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity Medium No guideline was specified. The number of animals/group was appropriate as group
sizes were large enough and sufficient for statistical analysis. Doses chosen were similar
to those previously reported findings in the literature. Details of outcome assessment
were not reported, only that the health of the dams was observed daily. Outcomes were
assessed consistently across study groups.
Metric 9: Results presentation Medium Clinical signs are reported as negative in text.
Additional Comments:  None

Overall Quality Determination

Medium
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Study Citation: Guo, J., Li, X. W,, Liang, Y., Ge, Y., Chen, X., Lian, Q. Q., Ge, R. S. (2013). The increased number of Leydig cells by di(2-ethylhexyl) phthalate comes
from the differentiation of stem cells into Leydig cell lineage in the adult rat testis. Toxicology 306:9-15.

Health Outcome(s) Reproductive/Developmental: Serum testosterone and luteinizing hormone concentrations, steroidogenic enzyme concentration/activity, Leydig cell num-

and Reported ber, testes histpathology, Leydig cell stage, mRNA concentrations of Leydig cell specific markers; Reproductive/Developmental: Serum testosterone and

Health Effect(s): luteinizing hormone concentrations, steroidogenic enzyme concentration/activity, Leydig cell number, testes histpathology, Leydig cell stage, mRNA con-
centrations of Leydig cell specific markers;

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-11-day(s)-Oral-Gavage-Duration: Short-term (>1-30 days)-7-day(s)

Exposure Route:

Species: Rat-Long-Evans - [rat]-Male

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 2001148

Domain Metric Rating Comments

Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium All critical information was present. The species, dose/concentration levels, duration

of exposure, and route were clearly defined. The test article was clearly identified with
a chemical name, CASRN, purity and commercial source. Most important informa-
tion was provided, with the exception of animals’ starting body weights and details on
animal husbandry conditions. These missing details are not expected to substantially
impact the study evaluation.

Domain 2: Selection and Performance

Metric 2: Allocation Medium The study authors state that animals were randomly allocated into groups, but do not
provide details regarding the randomization procedure that was used.
Metric 3: Observational Bias / Blinding Changes Medium Methods for reducing observational bias were not reported. However, the outcomes be-

ing assessed are not subjective in nature and therefore a lack of blinding is not expected
to substantially impact results.

Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Low An adequate vehicle control group was included and responded appropriately. Food
consumption and body weights were comparable between control and treated animals.
Animal husbandry conditions were not reported, so it cannot be confirmed whether
the presence of plasticizers, other phthalates or EDCs in animal housing material were
controlled for. The impact of this missing information could be significant for reproduc-
tive/developmental endpoints.

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition Medium Quantitative or qualitative results were provided for all prespecified outcomes, expo-
sure groups, and time points. No animal attrition was reported (all animals survived the
study). Not all animals are accounted for in the results, as most endpoints present a sam-
ple size of 4 or 5 or present a range of 4-6 (with a sample size of 6/group reported in the
methods). These omissions are not explained but the impact on the results is likely to be
minor.

Domain 5: Exposure Methods Sensitivity

Continued on next page ...
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Study Citation: Guo, J., Li, X. W,, Liang, Y., Ge, Y., Chen, X., Lian, Q. Q., Ge, R. S. (2013). The increased number of Leydig cells by di(2-ethylhexyl) phthalate comes
from the differentiation of stem cells into Leydig cell lineage in the adult rat testis. Toxicology 306:9-15.

Health Outcome(s) Reproductive/Developmental: Serum testosterone and luteinizing hormone concentrations, steroidogenic enzyme concentration/activity, Leydig cell num-

and Reported ber, testes histpathology, Leydig cell stage, mRNA concentrations of Leydig cell specific markers; Reproductive/Developmental: Serum testosterone and

Health Effect(s): luteinizing hormone concentrations, steroidogenic enzyme concentration/activity, Leydig cell number, testes histpathology, Leydig cell stage, mRNA con-
centrations of Leydig cell specific markers;

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-11-day(s)-Oral-Gavage-Duration: Short-term (>1-30 days)-7-day(s)

Exposure Route:

Species: Rat-Long-Evans - [rat]-Male

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 2001148

Domain Metric Rating Comments
Metric 6: Chemical administration and Medium The test substance is identified definitively by name, with an appropriate source
characterization (Sigma), and with a very high purity of 99%. The authors did not perform an inde-

pendent analytical verification of test substance purity. Test substance preparation and
storage details are not described, but due to the high stability of DEHP, missing informa-
tion is not likely to have a large impact on the results. Test substance administration is
described, and gavage volume is reported (0.5 mL) and is not excessive. Only nominal
doses are reported.

Metric 7: Exposure timing, frequency, and High The timing, duration, and frequency of exposure was sensitive and appropriate consider-

duration ing the purpose of the study to investigate effects of adult exposure on number of Leydig

cells in the testis.

Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity Medium Dose levels were selected based on results of previous studies that investigated the out-
comes of interest. Only two doses were used, which was not sufficient to cover the full
range of responses as no NOAEL could be determined. Test animals were obtained from
a commercial source and the species, strain, and sex were an appropriate model for the
outcomes of interest. The number of animals per group was appropriate and consistent,
and outcome assessment methodologies were described in detail and appropriately ad-
dressed the intended outcomes. Testes were fixed in Bouin’s solution, which may lead to
differential tubular shrinkage. This is not expected to substantially impact results.

Metric 9: Results presentation High Results are presented for all outcomes using bar graphs that provide adequate detail for
interpretation of results, including indicators for statistical significance and error bars.
Results are available for all exposure groups and statistical methods were adequately
described and appropriate.

Additional Comments: None

Overall Quality Determination Medium
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Guo, J., Li, X. W, Liang, Y., Ge, Y., Chen, X., Lian, Q. Q., Ge, R. S. (2013). The increased number of Leydig cells by di(2-ethylhexyl) phthalate comes
from the differentiation of stem cells into Leydig cell lineage in the adult rat testis. Toxicology 306:9-15.
Mortality: Death; Nutritional/Metabolic: Body weights and food consumption;

Oral-Gavage-Duration: Short-term (>1-30 days)-11-day(s)-Oral-Gavage-Duration: Short-term (>1-30 days)-7-day(s)

Species: Rat-Long-Evans - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 2001148
Domain Metric Rating Comments
Domain 1: Reporting Quality
Metric 1: Reporting Quality Medium All critical information was present. The species, dose/concentration levels, duration

of exposure, and route were clearly defined. The test article was clearly identified with
a chemical name, CASRN, purity and commercial source. Most important informa-
tion was provided, with the exception of animals’ starting body weights and details on
animal husbandry conditions. These missing details are not expected to substantially
impact the study evaluation.

Domain 2: Selection and Performance

Metric 2: Allocation Medium The study authors state that animals were randomly allocated into groups, but do not
provide details regarding the randomization procedure that was used.
Metric 3: Observational Bias / Blinding Changes Medium Methods for reducing observational bias were not reported. However, the outcomes be-

ing assessed are not subjective in nature and therefore a lack of blinding is not expected
to substantially impact results.

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Medium An adequate vehicle control group was included and responded appropriately. Food
consumption and body weights were comparable between control and treated animals.
Animal husbandry conditions were not reported, so it cannot be confirmed whether the
presence of plasticizers, other phthalates or EDCs in animal housing material were con-
trolled for. The impact of this missing information is not likely to significantly impact
these endpoints.

Domain 4: Selective Reporting and Attrition

Metric 5: Selective Reporting and Attrition High Qualitative results were reported for these outcomes (no mortalities and no effects on
body weights or food consumption). No animal attrition was reported (all animals sur-
vived the study) and there is no expected influence on the outcome assessment.

Domain 5: Exposure Methods Sensitivity

Metric 6: Chemical administration and Medium The test substance is identified definitively by name, with an appropriate source
characterization (Sigma), and with a very high purity of 99%. The authors did not perform an inde-
pendent analytical verification of test substance purity. Test substance preparation and
storage details are not described, but due to the high stability of DEHP, missing informa-
tion is not likely to have a large impact on the results. Test substance administration is
described, and gavage volume is reported (0.5 mL) and is not excessive. Only nominal
doses are reported.

Continued on next page...
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Guo, J., Li, X. W, Liang, Y., Ge, Y., Chen, X., Lian, Q. Q., Ge, R. S. (2013). The increased number of Leydig cells by di(2-ethylhexyl) phthalate comes
from the differentiation of stem cells into Leydig cell lineage in the adult rat testis. Toxicology 306:9-15.
Mortality: Death; Nutritional/Metabolic: Body weights and food consumption;

Oral-Gavage-Duration: Short-term (>1-30 days)-11-day(s)-Oral-Gavage-Duration: Short-term (>1-30 days)-7-day(s)

Species: Rat-Long-Evans - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 2001148
Domain Metric Rating Comments
Metric 7: Exposure timing, frequency, and High The timing, duration, and frequency of exposure was sensitive and appropriate consider-
duration ing the purpose of the study to investigate effects of adult exposure on number of Leydig

cells in the testis.

Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity Medium Dose levels were selected based on results of previous studies that investigated the out-
comes of interest. Only two doses were used, which was not sufficient to cover the full
range of responses as no NOAEL could be determined. Test animals were obtained from
a commercial source and the species, strain, and sex were an appropriate model for the
outcomes of interest. The number of animals per group was appropriate and consistent.
The outcome assessment methodology was not reported, but missing information is not
likely to influence the results.

Metric 9: Results presentation Medium Only qualitative descriptions were provided for the outcomes, as no effects were ob-
served. Statistical analyses were appropriate, but data were not provided to confirm
statistics.

Additional Comments:  None
Overall Quality Determination Medium

Page 59 of 215



Diethylhexyl Phthalate

Human Health Hazard Animal Toxicology Evaluation

Guo, J., Li, X. W, Liang, Y., Ge, Y., Chen, X., Lian, Q. Q., Ge, R. S. (2013). The increased number of Leydig cells by di(2-ethylhexyl) phthalate comes

Study Citation:
from the differentiation of stem cells into Leydig cell lineage in the adult rat testis. Toxicology 306:9-15.
Health Outcome(s) Clinical signs: Activity of animals; Clinical signs: Activity of animals;
and Reported
Health Effect(s):

Duration and
Exposure Route:

Oral-Gavage-Duration: Short-term (>1-30 days)-11-day(s)-Oral-Gavage-Duration: Short-term (>1-30 days)-7-day(s)

Species: Rat-Long-Evans - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 2001148
Domain Metric Rating Comments
Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium All critical information was present. The species, dose/concentration levels, duration
of exposure, and route were clearly defined. The test article was clearly identified with
a chemical name, CASRN, purity and commercial source. Most important informa-
tion was provided, with the exception of animals’ starting body weights and details on
animal husbandry conditions. These missing details are not expected to substantially
impact the study evaluation.

Domain 2: Selection and Performance

Metric 2: Allocation Medium The study authors state that animals were randomly allocated into groups, but do not
provide details regarding the randomization procedure that was used.

Metric 3: Observational Bias / Blinding Changes Low Methods for reducing observational bias were not reported, and the outcome being as-
sessed is subjective in nature. Therefore, a lack of blinding for this outcome may have
impacted study results.

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Medium An adequate vehicle control group was included and responded appropriately. Food
consumption and body weights were comparable between control and treated animals.
Animal husbandry conditions were not reported, so it cannot be confirmed whether
the presence of plasticizers, other phthalates or EDCs in animal housing material were
controlled for. The impact of this missing information could be significant for reproduc-
tive/developmental endpoints.

Domain 4: Selective Reporting and Attrition

Metric 5: Selective Reporting and Attrition High Qualitative results were reported for this outcome (no effect on animals’ activity). No
animal attrition was reported (all animals survived the study) and there is no expected
influence on the outcome assessment.

Domain 5: Exposure Methods Sensitivity
Metric 6: Chemical administration and Low The test substance is identified definitively by name, with an appropriate source

characterization

(Sigma), and with a very high purity of 99%. The authors did not perform an inde-
pendent analytical verification of test substance purity. Test substance preparation and
storage details are not described, but due to the high stability of DEHP, missing informa-
tion is not likely to have a large impact on the results. Test substance administration is
described, and gavage volume is reported (0.5 mL) and is not excessive. Only nominal
doses are reported.

Continued on next page...
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Guo, J., Li, X. W, Liang, Y., Ge, Y., Chen, X., Lian, Q. Q., Ge, R. S. (2013). The increased number of Leydig cells by di(2-ethylhexyl) phthalate comes
from the differentiation of stem cells into Leydig cell lineage in the adult rat testis. Toxicology 306:9-15.
Clinical signs: Activity of animals; Clinical signs: Activity of animals;

Oral-Gavage-Duration: Short-term (>1-30 days)-11-day(s)-Oral-Gavage-Duration: Short-term (>1-30 days)-7-day(s)

Species: Rat-Long-Evans - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 2001148
Domain Metric Rating Comments
Metric 7: Exposure timing, frequency, and High The timing, duration, and frequency of exposure was sensitive and appropriate consider-
duration ing the purpose of the study to investigate effects of adult exposure on number of Leydig
cells in the testis.
Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity Low Dose levels were selected based on results of previous studies that investigated the out-
comes of interest. Test animals were obtained from a commercial source and the species,
strain, and sex were an appropriate model for the outcomes of interest. The number of
animals per group was appropriate and consistent. The outcome assessment methodol-
ogy was not reported, and the outcome of interest was not described in detail, so it was
unclear whether methods were sensitive for the outcome of interest or what the authors
intended to evaluate for clinical signs.

Metric 9: Results presentation Medium Only qualitative descriptions were provided for the outcomes, as no effects were ob-
served. Statistical analyses were appropriate, but data were not provided to confirm
statistics.

Additional Comments:  None

Overall Quality Determination

Medium
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Study Citation: Kitaoka, M., Hirai, S., Terayama, H., Naito, M., Qu, N., Hatayama, N., Miyaso, H., Matsuno, Y., Komiyama, M., Itoh, M., Mori, C. (2013). Effects on the
local immunity in the testis by exposure to di-(2-ethylhexyl) phthalate (DEHP) in mice. Journal of Reproduction and Development 59(5):485-490.
Health Outcome(s) Nutritional/Metabolic: Food consumption, water consumption, and body weight; Nutritional/Metabolic: Food consumption, water consumption, and body
and Reported weight;
Health Effect(s):
Duration and Oral-Diet-Duration: Short-term (>1-30 days)-7-2-week(s)-Oral-Diet-Duration: Short-term (>1-30 days)-7-4-week(s)-Oral-Diet-Duration: Subchronic
Exposure Route: (>30-90 days)-7-8-week(s)
Species: Mouse-A/J - [mouse]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 2000828
Domain Metric Rating Comments
Domain 1: Reporting Quality
Metric 1: Reporting Quality Medium All critical and most important information were reported in this study. The study in-

cluded identification of the test substance (di-(2-ethylhexyl) phthalate), and source
(Tokyo Chemical Industry); test animal characteristics (species, strain, age, sex); gen-
eral animal husbandry conditions (temperature, humidity, light/dark cycle, diet, water
availability); exposure methods (purity, method of administration); experimental design
(frequency of exposure, number of animals per study group, animal age); and endpoint
evaluation methods (quantitative and qualitative). The study was lacking some important
information including the starting body weights of the test animals and the number of
animals per cage throughout the study. All critical information is provided and although
some important information is missing, the missing information is not expected to sig-
nificantly impact the study evaluation.

Domain 2: Selection and Performance

Metric 2: Allocation Medium Study authors state that mice were randomly allocated into study groups, method used
was not reported. The study authors did not provide the starting body weights of the
test animals. Therefore, it could not be determined whether body weights were evenly
spread out across the study groups. This could potentially substantially impact the inter-
pretation of the results.

Metric 3: Observational Bias / Blinding Changes Medium Blinding or other measures to reduce observational bias were not reported; however,
the endpoints evaluated were not subjective in nature (body weight, and food and water
intake).

Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Medium The study included a negative control group, which received undosed feed. A posi-

tive control group was not included and is not required. Animal husbandry conditions
appeared to be consistent across study groups. An overall food intake was reported how-
ever it is unclear what duration or how many animals were used in the calculation. There
was also no indication of whether test animal bedding or food were analyzed for the
presence of contaminants, such as phthalates, which might impact the results. Polycar-
bonate cages were used instead of wire cages. Food and water dispensing containers
were not described.

Domain 4: Selective Reporting and Attrition

Continued on next page...
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Study Citation:

Kitaoka, M., Hirai, S., Terayama, H., Naito, M., Qu, N., Hatayama, N., Miyaso, H., Matsuno, Y., Komiyama, M., Itoh, M., Mori, C. (2013). Effects on the

local immunity in the testis by exposure to di-(2-ethylhexyl) phthalate (DEHP) in mice. Journal of Reproduction and Development 59(5):485-490.

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:
Species:

Chemical:

HERO ID:

weight;

(>30-90 days)-7-8-week(s)

Mouse-A/J - [mouse]-Male

Diethylhexyl Phthalate- Parent compound
2000828

Nutritional/Metabolic: Food consumption, water consumption, and body weight; Nutritional/Metabolic: Food consumption, water consumption, and body

Oral-Diet-Duration: Short-term (>1-30 days)-7-2-week(s)-Oral-Diet-Duration: Short-term (>1-30 days)-7-4-week(s)-Oral-Diet-Duration: Subchronic

Domain Metric

Rating

Comments

Metric 5: Selective Reporting and Attrition

Low

All animals were accounted for in Table 2. There is no indication that any animals died
or were not included in analysis. There is no indication of animal attrition.Data for
body weight and food intake were not appropriately reported. Not all timepoints were
reported independently and it cannot be determined which timepoint the data presented
pertains to.

Domain 5: Exposure Methods Sensitivity
Metric 6: Chemical administration and

characterization

Metric 7: Exposure timing, frequency, and

duration

Low

High

In this study, test animals were exposed to DEHP-dosed feed. The purity of the test
substance was reported and DEHP-dosed chows were purchased from a company. It is
unclear whether the laboratory performing the study independently analytically verified
the test article purity and composition. In addition, the test substance concentrations in
the chow were not analytically confirmed. Storage conditions and stability of the DEHP-
dosed chow were not reported. The route and method of exposure were suited to the test
substance. The authors report the calculated dose/day as a range. It is unclear if these
dose ranges are based on food intake and body weight measurements from animals used
in this study. The lack of detail on test substance characterization and uncertainty in the
exposure characterization is expected to impact the interpretation of the results.

For this study, the route, frequency, and duration of exposure were appropriate for the
study type and endpoints of interest.

Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity

Metric 9: Results presentation

High

Uninformative

This was an oral toxicity study. The test animals (mice) and sex (males) were appropri-
ate for evaluation of the endpoints. Although the number of exposure groups (0, 0.01%,
0.1% DEHP) was lower than is recommended for the study type (OECD Guideline 407),
the study authors justified their dose selection and concentration spacing based on exist-
ing toxicity data. The sample size (10 animals/group/duration) was appropriate for the
study type. Outcome assessment methodology was appropriate and assessed consistently
across study groups.

Body weight data was reported however it is unclear which time point these data pertain
to. Three exposure durations were studied (2, 4, and 8 weeks) and the methods state ter-
minal body weights were recorded for each. Table 1 reports body weight data but does
not indicate which timepoint this is for. Lack of this information makes this endpoint
uninformative. Mean food intake was reported however which timepoint these values
pertain to or how many animals were included in the calculation were not reported. Wa-
ter intake is reported as an approximation of 7 ml/day.

Additional Comments:  None

Continued on next page ...
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Study Citation: Kitaoka, M., Hirai, S., Terayama, H., Naito, M., Qu, N., Hatayama, N., Miyaso, H., Matsuno, Y., Komiyama, M., Itoh, M., Mori, C. (2013). Effects on the
local immunity in the testis by exposure to di-(2-ethylhexyl) phthalate (DEHP) in mice. Journal of Reproduction and Development 59(5):485-490.
Health Outcome(s) Nutritional/Metabolic: Food consumption, water consumption, and body weight; Nutritional/Metabolic: Food consumption, water consumption, and body
and Reported weight;
Health Effect(s):
Duration and Oral-Diet-Duration: Short-term (>1-30 days)-7-2-week(s)-Oral-Diet-Duration: Short-term (>1-30 days)-7-4-week(s)-Oral-Diet-Duration: Subchronic
Exposure Route: (>30-90 days)-7-8-week(s)
Species: Mouse-A/J - [mouse]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 2000828
Domain Metric Rating Comments
Overall Quality Determination Medium
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Study Citation: Kitaoka, M., Hirai, S., Terayama, H., Naito, M., Qu, N., Hatayama, N., Miyaso, H., Matsuno, Y., Komiyama, M., Itoh, M., Mori, C. (2013). Effects on the
local immunity in the testis by exposure to di-(2-ethylhexyl) phthalate (DEHP) in mice. Journal of Reproduction and Development 59(5):485-490.

Health Outcome(s) Reproductive/Developmental: Absolute testis weight, Histological analyses of testes: degree of spermatogenic disturbance (Johnsen’s score), numbers of

and Reported seminiferous tubules with vacuoles in the cytoplasm of Sertoli cells; determination of the permeability of the blood-testis-barrier ((horseradish peroxidase

Health Effect(s): detection); Reproductive/Developmental: Absolute testis weight, Histological analyses of testes: degree of spermatogenic disturbance (Johnsen’s score),

numbers of seminiferous tubules with vacuoles in the cytoplasm of Sertoli cells; determination of the permeability of the blood-testis-barrier ((horseradish
peroxidase detection);

Duration and Oral-Diet-Duration: Short-term (>1-30 days)-7-2-week(s)-Oral-Diet-Duration: Short-term (>1-30 days)-7-4-week(s)-Oral-Diet-Duration: Subchronic
Exposure Route: (>30-90 days)-7-8-week(s)
Species: Mouse-A/J - [mouse]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 2000828

Domain Metric Rating Comments
Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium All critical and most important information were reported in this study. The study in-

cluded identification of the test substance (di-(2-ethylhexyl) phthalate), and source
(Tokyo Chemical Industry); test animal characteristics (species, strain, age, sex); gen-
eral animal husbandry conditions (temperature, humidity, light/dark cycle, diet, water
availability); exposure methods (purity, method of administration); experimental design
(frequency of exposure, number of animals per study group, animal age); and endpoint
evaluation methods (quantitative and qualitative). The study was lacking some important
information including the starting body weights of the test animals and the number of
animals per cage throughout the study. All critical information is provided and although
some important information is missing, the missing information is not expected to sig-
nificantly impact the study evaluation.

Domain 2: Selection and Performance

Metric 2: Allocation Medium Study authors state that mice were randomly allocated into study groups, method used
was not reported. The study authors did not provide the starting body weights of the
test animals. Therefore, it could not be determined whether body weights were evenly
spread out across the study groups. This could potentially substantially impact the inter-
pretation of the results.

Metric 3: Observational Bias / Blinding Changes Medium Blinding or other measures to reduce observational bias were not reported. However, the
endpoints of interest were objective or simple measures.

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Low The study included a negative control group, which received undosed feed. A posi-
tive control group was not included and is not required. Animal husbandry conditions
appeared to be consistent across study groups. An overall food intake was reported how-
ever it is unclear what duration or how many animals were used in the calculation. There
was also no indication of whether test animal bedding or food were analyzed for the
presence of contaminants, such as phthalates, which might impact the results and valid-
ity of the study. Polycarbonate cages were used instead of wire cages. Food and water
dispensing containers were not described.

Domain 4: Selective Reporting and Attrition

Continued on next page...
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...continued from previous page

Study Citation: Kitaoka, M., Hirai, S., Terayama, H., Naito, M., Qu, N., Hatayama, N., Miyaso, H., Matsuno, Y., Komiyama, M., Itoh, M., Mori, C. (2013). Effects on the
local immunity in the testis by exposure to di-(2-ethylhexyl) phthalate (DEHP) in mice. Journal of Reproduction and Development 59(5):485-490.

Health Outcome(s) Reproductive/Developmental: Absolute testis weight, Histological analyses of testes: degree of spermatogenic disturbance (Johnsen’s score), numbers of

and Reported seminiferous tubules with vacuoles in the cytoplasm of Sertoli cells; determination of the permeability of the blood-testis-barrier ((horseradish peroxidase

Health Effect(s): detection); Reproductive/Developmental: Absolute testis weight, Histological analyses of testes: degree of spermatogenic disturbance (Johnsen’s score),

numbers of seminiferous tubules with vacuoles in the cytoplasm of Sertoli cells; determination of the permeability of the blood-testis-barrier ((horseradish
peroxidase detection);

Duration and Oral-Diet-Duration: Short-term (>1-30 days)-7-2-week(s)-Oral-Diet-Duration: Short-term (>1-30 days)-7-4-week(s)-Oral-Diet-Duration: Subchronic
Exposure Route: (>30-90 days)-7-8-week(s)
Species: Mouse-A/J - [mouse]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 2000828
Domain Metric Rating Comments
Metric 5: Selective Reporting and Attrition Medium All animals were accounted for in Table 2. There is no indication that any animals died

or were not included in analysis. There is no indication of animal attrition. Quantita-
tive or qualitative results were reported for most, but not all outcomes described in the
methods. Data for testes weight was not appropriately reported. It cannot be determined
which timepoint the data pertains to. All other endpoints described in the methods were

reported.
Domain 5: Exposure Methods Sensitivity
Metric 6: Chemical administration and Low In this study, test animals were exposed to DEHP-dosed feed. The purity of the test
characterization substance was reported and DEHP-dosed chows were purchased from a company. It is

unclear whether the laboratory performing the study independently analytically verified
the test article purity and composition. In addition, the test substance concentrations in
the chow were not analytically confirmed. Storage conditions and stability of the DEHP-
dosed chow were not reported. The route and method of exposure were suited to the test
substance. The authors report the calculated dose/day as a range. It is unclear if these
dose ranges are based on food intake and body weight measurements from animals used
in this study. The lack of detail on test substance characterization and uncertainty in the
exposure characterization is expected to impact the interpretation of the results.

Metric 7: Exposure timing, frequency, and High For this study, the route, frequency, and duration of exposure were appropriate for the

duration study type and endpoints of interest.

Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity High This was an oral toxicity study. The test animals (mice) and sex (males) were appropri-
ate for evaluation of the endpoints. Although the number of exposure groups (0, 0.01%,
0.1% DEHP) was lower than is recommended for the study type (OECD Guideline 407),
the study authors justified their dose selection and concentration spacing based on exist-
ing toxicity data. The sample size (10 animals/group/duration) was appropriate for the
study type. Outcome assessment methodology was appropriate and assessed consistently
across study groups.

Metric 9: Results presentation Medium Data for testis weight is not appropriately reported. Three exposure durations were
studied (2, 4, and 8 weeks) and the methods state testes weights was recorded for each
timepoint. Table 1 reports testes weight data but does not indicate which timepoint this
is for. Histopathology of testes was reported sufficiently with means and SD. Statistical
analysis was performed and appropriate. Although testicular weight data cannot be used
for this assessment, the histopathological data is adequately reported.

Continued on next page ...
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...continued from previous page

Study Citation: Kitaoka, M., Hirai, S., Terayama, H., Naito, M., Qu, N., Hatayama, N., Miyaso, H., Matsuno, Y., Komiyama, M., Itoh, M., Mori, C. (2013). Effects on the
local immunity in the testis by exposure to di-(2-ethylhexyl) phthalate (DEHP) in mice. Journal of Reproduction and Development 59(5):485-490.

Health Outcome(s) Reproductive/Developmental: Absolute testis weight, Histological analyses of testes: degree of spermatogenic disturbance (Johnsen’s score), numbers of

and Reported seminiferous tubules with vacuoles in the cytoplasm of Sertoli cells; determination of the permeability of the blood-testis-barrier ((horseradish peroxidase

Health Effect(s): detection); Reproductive/Developmental: Absolute testis weight, Histological analyses of testes: degree of spermatogenic disturbance (Johnsen’s score),

numbers of seminiferous tubules with vacuoles in the cytoplasm of Sertoli cells; determination of the permeability of the blood-testis-barrier ((horseradish
peroxidase detection);

Duration and Oral-Diet-Duration: Short-term (>1-30 days)-7-2-week(s)-Oral-Diet-Duration: Short-term (>1-30 days)-7-4-week(s)-Oral-Diet-Duration: Subchronic
Exposure Route: (>30-90 days)-7-8-week(s)
Species: Mouse-A/J - [mouse]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 2000828
Domain Metric Rating Comments

Additional Comments:  None

Overall Quality Determination Medium
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Study Citation:

Issues 70(15-16):1365-1370.
Health Outcome(s) Nutritional/Metabolic: Body weight
and Reported
Health Effect(s):

Duration and
Exposure Route:

Oral-Gavage-Duration: Short-term (>1-30 days)-7-10-day(s)

Lee, B. M., Koo, H. J. (2007). Hershberger assay for antiandrogenic effects of phthalates. Journal of Toxicology and Environmental Health, Part A: Current

Species: Rat-Sprague-Dawley - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 673292
Domain Metric Rating Comments
Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium This study is considered Medium for Metric 1. The test substance was reported along
with the source. Purity was reported to be >98% for DEHP, DBP and BBP; purity not
reported for DINP, or DIDP. Test animals species, strain, sex, age, initial body weight
and source were reported. Husbandry conditions (temperature, humidity, and light cycle)
were reported. Number of animals housed per cage were not reported. Food and water
were available ad libitum. The dose levels, frequency, duration, and route of exposure
were reported. Endpoint evaluation methods were reported along with quantitative data.
All critical information is provided and although some important information is missing,
the missing information is not expected to significantly impact the study evaluation.

Domain 2: Selection and Performance

Metric 2: Allocation Low No information on the methods of allocation of animals into test groups was provided.
No other methods to control for modifying factors across groups were noted.

Metric 3: Observational Bias / Blinding Changes Medium Blinding or other measures to reduce observational bias were not reported; however, the
endpoints evaluated were either not subjective in nature (e.g., mortality, body weight,
organ weights, serum hormone levels).

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Medium Husbandry conditions were reported and similar between groups. Negative and posi-
tive control groups were included and responses were appropriate. Food intake was not
reported, however body weight was not different between the groups. Animals were
housed in polycarbonate cages. Polycarbonate contains BPA, which have been linking
to developmental and reproductive health problems. This could potentially confound
results, although if control animals were exposed to the same levels, this may not sub-
stantially impact interpretation of results. Similarly, it is unclear if glass or plastic water
bottles were used. Again plastic bottles could leach phthalates that could confound re-
sults.

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition High Study reported no animals died and there is no indication of health effects (no clinical

signs were seen).

Domain 5: Exposure Methods Sensitivity

Continued on next page...

Page 68 of 215



Diethylhexyl Phthalate

Human Health Hazard Animal Toxicology Evaluation HERO ID: 673292 Table

:1of2

...continued from previous page

Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Lee, B. M., Koo, H. J. (2007). Hershberger assay for antiandrogenic effects of phthalates. Journal of Toxicology and Environmental Health, Part A: Current

Issues 70(15-16):1365-1370.
Nutritional/Metabolic: Body weight

Oral-Gavage-Duration: Short-term (>1-30 days)-7-10-day(s)

Species: Rat-Sprague-Dawley - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 673292
Domain Metric Rating Comments
Metric 6: Chemical administration and Low Purity was reported to be >98% for DEHP, DBP and BBP; purity not reported for
characterization DINP, or DIDP. Source of test substance was reported. Gavage volume was not reported.
Preparation and storage of test substance were not fully reported.
Metric 7: Exposure timing, frequency, and High Exposure duration, timing and frequency was consistent with OECD guidelines 441 for
duration Hershberger Bioassay.
Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity High Endpoints evaluated were in agreement with OECD guidelines 441 for Hershberger
Bioassay.
Metric 9: Results presentation High Results were fully reported with means +/- SD. Statistics were appropriate.
Additional Comments:  None

Overall Quality Determination

Medium
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Lee, B. M., Koo, H. J. (2007). Hershberger assay for antiandrogenic effects of phthalates. Journal of Toxicology and Environmental Health, Part A: Current

Issues 70(15-16):1365-1370.
Clinical signs: Clinical signs

Oral-Gavage-Duration: Short-term (>1-30 days)-7-10-day(s)

Species: Rat-Sprague-Dawley - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 673292
Domain Metric Rating Comments
Domain 1: Reporting Quality
Metric 1: Reporting Quality Medium This study is considered Medium for Metric 1. The test substance was reported along
with the source. Purity was reported to be >98% for DEHP, DBP and BBP; purity not
reported for DINP, or DIDP. Test animals species, strain, sex, age, initial body weight
and source were reported. Husbandry conditions (temperature, humidity, and light cycle)
were reported. Number of animals housed per cage were not reported. Food and water
were available ad libitum. The dose levels, frequency, duration, and route of exposure
were reported. Endpoint evaluation methods were reported along with quantitative data.
All critical information is provided and although some important information is missing,
the missing information is not expected to significantly impact the study evaluation.
Domain 2: Selection and Performance
Metric 2: Allocation Low No information on the methods of allocation of animals into test groups was provided.
No other methods to control for modifying factors across groups were noted.
Metric 3: Observational Bias / Blinding Changes Medium Blinding or other measures to reduce observational bias were not reported to assess
clinical signs of toxicity.
Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Medium Husbandry conditions were reported and similar between groups. Negative and posi-
tive control groups were included and responses were appropriate. Food intake was not
reported, however body weight was not different between the groups. Animals were
housed in polycarbonate cages. Polycarbonate contains BPA, which have been linking
to developmental and reproductive health problems. This could potentially confound
results, although if control animals were exposed to the same levels, this may not sub-
stantially impact interpretation of results. Similarly, it is unclear if glass or plastic water
bottles were used. Again plastic bottles could leach phthalates that could confound re-
sults.
Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition High Study reported no animals died and there is no indication of health effects (no clinical
signs were seen).
Domain 5: Exposure Methods Sensitivity
Metric 6: Chemical administration and Low Purity was reported to be >98% for DEHP, DBP and BBP; purity not reported for
characterization DINP, or DIDP. Source of test substance was reported. Gavage volume was not reported.

Preparation and storage of test substance were not fully reported.

Continued on next page ...
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Lee, B. M., Koo, H. J. (2007). Hershberger assay for antiandrogenic effects of phthalates. Journal of Toxicology and Environmental Health, Part A: Current

Issues 70(15-16):1365-1370.
Clinical signs: Clinical signs

Oral-Gavage-Duration: Short-term (>1-30 days)-7-10-day(s)

Species: Rat-Sprague-Dawley - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 673292
Domain Metric Rating Comments
Metric 7: Exposure timing, frequency, and High Exposure duration, timing and frequency was consistent with OECD guidelines 441 for
duration Hershberger Bioassay.
Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity High Endpoints evaluated were in agreement with OECD guidelines 441 for Hershberger
Bioassay.
Metric 9: Results presentation Medium Clinical signs were reported as negative in text.
Additional Comments:  None

Overall Quality Determination

Medium
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Study Citation: Ma, M., Kondo, T., Ban, S., Umemura, T., Kurahashi, N., Takeda, M., Kishi, R. (2006). Exposure of prepubertal female rats to inhaled di(2-
ethylhexyl)phthalate affects the onset of puberty and postpubertal reproductive functions. Toxicological Sciences 93(1):164-171.

Health Outcome(s) Reproductive/Developmental: Serum hormones (FSH, LH, testosterone, estradiol); gene expression in ovaries (real-time RT-PCR), estrous cyclicity, ovary

and Reported and uterus organ weights, day of vaginal opening

Health Effect(s):

Duration and Inhalation-Vapor-Duration: Short-term (>1-30 days)

Exposure Route:

Species: Rat-Other (Wistar-Imamichi)-Female

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 674395

Domain Metric Rating Comments

Domain 1: Reporting Quality

Metric 1: Reporting Quality High The study reported all critical and important information. The test material was DEHP

(purity 99%). The CASRN and the commercial source were reported. Animal species,
strain, age, source, and body weights were reported. Animal husbandry conditions (tem-
perature, humidity, lighting), food and water availability, and the number of animals per
cage were reported. Animals were exposed via inhalation and the number of animals per
group, exposure durations, and concentrations were clearly reported. Endpoint evalua-
tion methods were clearly described, and quantitative or qualitative results were reported
for all outcomes specified in the methods.

Domain 2: Selection and Performance

Metric 2: Allocation Medium Animals were ranked by body weight for placement into treatment groups such that the
mean body weights were similar across groups. No random allocation methods were
described.

Metric 3: Observational Bias / Blinding Changes Medium Blinding was not reported, but risk of bias is mitigated because the endpoints were not

subjective in nature.

Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Low A negative control group (0 mg/m3) was included, but no details on the generation of
the exposure atmospheres were provided, and it was not explicitly stated that the con-
trol animals were exposed to air only, or that they were concurrent. Animal husbandry
conditions appeared to be consistent across groups. There were no differences in food
and water intake. The study did not monitor respiratory rates, but the test material is not
classified as a respiratory irritant. There were no differences in body weights.

Domain 4: Selective Reporting and Attrition
Metric 5: Selective Reporting and Attrition High All animals were accounted for in the results. There were no mortalities and no evidence
of selective reporting or attrition.

Domain 5: Exposure Methods Sensitivity

Continued on next page ...
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:
Species:

Chemical:

HERO ID:

Ma, M., Kondo, T., Ban, S., Umemura, T., Kurahashi, N., Takeda, M., Kishi, R. (2006). Exposure of prepubertal female rats to inhaled di(2-
ethylhexyl)phthalate affects the onset of puberty and postpubertal reproductive functions. Toxicological Sciences 93(1):164-171.
Reproductive/Developmental: Serum hormones (FSH, LH, testosterone, estradiol); gene expression in ovaries (real-time RT-PCR), estrous cyclicity, ovary

and uterus organ weights, day of vaginal opening
Inhalation-Vapor-Duration: Short-term (>1-30 days)
Rat-Other (Wistar-Imamichi)-Female

Diethylhexyl Phthalate- Parent compound
674395

Domain

Metric Rating Comments

Metric 6: Chemical administration and Low All details of the test substance (purity, source) were reported. The testing laboratory
characterization did not independently verify the purity, but the chemicals sold by Sigma-Aldrich are
certified. No information on storage was reported. Both nominal and analytical exposure
concentrations were reported. The chamber concentrations were measured daily with
a gas chromatograph and the analytical measurement were within 10% of nominal. it
was not specified where air was sampled from. Insufficient information was provided re-
garding the exposure method. The method (whole-body or nose-only) was not specified.
Because the methods state that animals were housed 5-6 per cage during treatment and
observation periods, it is assumed exposures were whole-body. The authors noted that
exposures were carried out in stainless steel gas chambers and that DEHP was “contin-
uously supplied by a special inhalation exposure devise.” Because the atmosphere was
continuously supplied, it is assumed the chambers were dynamic, but this was not ex-
plicitly reported and no further details (e.g., air flow, method of vapor generation) were
provided.
Metric 7: Exposure timing, frequency, and High The exposure timing, frequency, and duration were not justified by the study authors,
duration but appeared to be appropriate for the purposes of the study. The study goals were to
determine whether exposure at the onset of puberty would have an effect on postbutertal
reproductive functions in female rats.

Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity High The animal species (female Wister-Imamichi rats) and number of animals per group
(n = 10) were appropriate. Two separate experiments were performed, and the end-
points were assessed after two durations of exposure for comparison. The study au-
thors referred to the Female Pubertal Protocol on the influence of prebuteral exposure
to endocrine-disrupting chemicals reviewed by Goldman et al (2000): Goldman, J.
M., Law, S. C., Balchak, S. K., Cooper, R. L., and Kavlock, R. J. (2000). Endocrine-
disrupting chemicals: Prepubertal exposures and effects on sexual maturation and
thyroid activity in the female rat. A focus on the EDSTAC recommendations. Crit.
Rev. Toxicol. 30, 135-196 (open access). The authors adequately justified the end-
points assessed and they were sensitive to the outcomes of interest. The dose concen-
trations/spacing were not clearly justified, but the authors stated that the purpose was
to evaluate effects upon exposure to “high air doses.” All animals were sampled for the
endpoints described.

Metric 9: Results presentation High Data for all endpoints relevant to these outcomes were presented quantitatively as means
=+ SE or SD. The methods of statistical analysis were clearly reported and adequate.

Additional Comments:

None

Continued on next page...
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Study Citation: Ma, M., Kondo, T., Ban, S., Umemura, T., Kurahashi, N., Takeda, M., Kishi, R. (2006). Exposure of prepubertal female rats to inhaled di(2-
ethylhexyl)phthalate affects the onset of puberty and postpubertal reproductive functions. Toxicological Sciences 93(1):164-171.
Health Outcome(s) Reproductive/Developmental: Serum hormones (FSH, LH, testosterone, estradiol); gene expression in ovaries (real-time RT-PCR), estrous cyclicity, ovary
and Reported and uterus organ weights, day of vaginal opening
Health Effect(s):
Duration and Inhalation-Vapor-Duration: Short-term (>1-30 days)
Exposure Route:
Species: Rat-Other (Wistar-Imamichi)-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 674395
Domain Metric Rating Comments
Overall Quality Determination Medium
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Ma, M., Kondo, T., Ban, S., Umemura, T., Kurahashi, N., Takeda, M., Kishi, R. (2006). Exposure of prepubertal female rats to inhaled di(2-
ethylhexyl)phthalate affects the onset of puberty and postpubertal reproductive functions. Toxicological Sciences 93(1):164-171.
Nutritional/Metabolic: Body weights, food and water intake; Hepatic/Liver: Liver weights, serum cholesterol; Renal/Kidney: Kidney weights;

Lung/Respiratory: Lung weights; Clinical signs: Undefined clinical signs;

Inhalation-Vapor-Duration: Short-term (>1-30 days)

Species: Rat-Other (Wistar-Imamichi)-Female
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 674395
Domain Metric Rating Comments
Domain 1: Reporting Quality
Metric 1: Reporting Quality High The study reported all critical and important information. The test material was DEHP

(purity 99%). The CASRN and the commercial source were reported. Animal species,
strain, age, source, and body weights were reported. Animal husbandry conditions (tem-
perature, humidity, lighting), food and water availability, and the number of animals per
cage were reported. Animals were exposed via inhalation and the number of animals per
group, exposure durations, and concentrations were clearly reported. Endpoint evalua-
tion methods were clearly described, and quantitative or qualitative results were reported
for all outcomes specified in the methods.

Domain 2: Selection and Performance

Metric 2: Allocation Medium Animals were ranked by body weight for placement into treatment groups such that the
mean body weights were similar across groups. No random allocation methods were
described.

Metric 3: Observational Bias / Blinding Changes Medium Blinding was not reported, but risk of bias is mitigated because the endpoints were not

subjective in nature.

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Low A negative control group (0 mg/m3) was included, but no details on the generation of
the exposure atmospheres were provided, and it was not explicitly stated that the con-
trol animals were exposed to air only, or that they were concurrent. Animal husbandry
conditions appeared to be consistent across groups. There were no differences in food
and water intake. The study did not monitor respiratory rates, but the test material is not
classified as a respiratory irritant. There were no differences in body weights.

Domain 4: Selective Reporting and Attrition

Metric 5: Selective Reporting and Attrition High All animals were accounted for in the results. There were no mortalities and no evidence
of selective reporting or attrition.

Domain 5: Exposure Methods Sensitivity
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:
Species:

Chemical:

HERO ID:

Ma, M., Kondo, T., Ban, S., Umemura, T., Kurahashi, N., Takeda, M., Kishi, R. (2006). Exposure of prepubertal female rats to inhaled di(2-
ethylhexyl)phthalate affects the onset of puberty and postpubertal reproductive functions. Toxicological Sciences 93(1):164-171.
Nutritional/Metabolic: Body weights, food and water intake; Hepatic/Liver: Liver weights, serum cholesterol; Renal/Kidney: Kidney weights;

Lung/Respiratory: Lung weights; Clinical signs: Undefined clinical signs;
Inhalation-Vapor-Duration: Short-term (>1-30 days)
Rat-Other (Wistar-Imamichi)-Female

Diethylhexyl Phthalate- Parent compound
674395

Domain

Metric Rating Comments

Metric 6: Chemical administration and Low All details of the test substance (purity, source) were reported. The testing laboratory
characterization did not independently verify the purity, but the chemicals sold by Sigma-Aldrich are
certified. No information on storage was reported. Both nominal and analytical exposure
concentrations were reported. The chamber concentrations were measured daily with
a gas chromatograph and the analytical measurement were within 10% of nominal. it
was not specified where air was sampled from. Insufficient information was provided re-
garding the exposure method. The method (whole-body or nose-only) was not specified.
Because the methods state that animals were housed 5-6 per cage during treatment and
observation periods, it is assumed exposures were whole-body. The authors noted that
exposures were carried out in stainless steel gas chambers and that DEHP was “contin-
uously supplied by a special inhalation exposure devise.” Because the atmosphere was
continuously supplied, it is assumed the chambers were dynamic, but this was not ex-
plicitly reported and no further details (e.g., air flow, method of vapor generation) were
provided.
Metric 7: Exposure timing, frequency, and High The exposure timing, frequency, and duration were not justified by the study authors,
duration but appeared to be appropriate for the purposes of the study. The study goals were to
determine whether exposure at the onset of puberty would have an effect on postbutertal
reproductive functions in female rats.

Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity Medium The animal species (female Wister-Imamichi rats) and number of animals per group
(n = 10) were appropriate. Two separate experiments were performed, and the end-
points were assessed after two durations of exposure for comparison. The study au-
thors referred to the Female Pubertal Protocol on the influence of prebuteral exposure
to endocrine-disrupting chemicals reviewed by Goldman et al (2000): Goldman, J.
M., Law, S. C., Balchak, S. K., Cooper, R. L., and Kavlock, R. J. (2000). Endocrine-
disrupting chemicals: Prepubertal exposures and effects on sexual maturation and thy-
roid activity in the female rat. A focus on the EDSTAC recommendations. Crit. Rev.
Toxicol. 30, 135-196 (open access). Organ weights in the absence of histopathology
may not be the most sensitive method to identify organ-specific toxicity, but the lung,
liver, and kidney were not the focus of this study, and the lack of other assessments on
these organs is not considered to be a deficiency. The dose concentrations/spacing were
not clearly justified, but the authors stated that the purpose was to evaluate effects upon
exposure to “high air doses.” All animals were presumably sampled for the endpoints
described, although some data were only qualitatively reported. The methods did not
mention animal observations, but it was reported in the results that animals showed no
signs of toxicity.

Continued on next page...
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Study Citation: Ma, M., Kondo, T., Ban, S., Umemura, T., Kurahashi, N., Takeda, M., Kishi, R. (2006). Exposure of prepubertal female rats to inhaled di(2-
ethylhexyl)phthalate affects the onset of puberty and postpubertal reproductive functions. Toxicological Sciences 93(1):164-171.

Health Outcome(s) Nutritional/Metabolic: Body weights, food and water intake; Hepatic/Liver: Liver weights, serum cholesterol; Renal/Kidney: Kidney weights;

and Reported Lung/Respiratory: Lung weights; Clinical signs: Undefined clinical signs;

Health Effect(s):

Duration and Inhalation-Vapor-Duration: Short-term (>1-30 days)

Exposure Route:

Species: Rat-Other (Wistar-Imamichi)-Female

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 674395

Domain Metric Rating Comments

Metric 9: Results presentation Medium Body weight data at the time of vaginal opening and first estrous were quantitatively

reported as means = SE. Body weights at other times, food and water consumption and
absolute and relative organ weight results were qualitatively reported as negative (no
statistical changes) in the text. It was also noted that animals showed no visible signs of
toxicity. The methods of statistical analysis were clearly reported and adequate.

Additional Comments:  None

Overall Quality Determination Medium

Page 77 of 215



Diethylhexyl Phthalate

Human Health Hazard Animal Toxicology Evaluation HERO ID: 697420 Table

:1of3

Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Vo, B., T.T.,, Jung, E. M., Dang, V. H., Yoo, Y. M., Choi, K. C., Yu, E H., Jeung, E. B. (2009). Di-(2 ethylhexyl) phthalate and flutamide alter gene
expression in the testis of immature male rats. Reproductive Biology and Endocrinology 7:104.

Nutritional/Metabolic: Body weight

Oral-Gavage-Duration: Short-term (>1-30 days)-7-15-day(s)

Species: Rat-Sprague-Dawley - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 697420
Domain Metric Rating Comments
Domain 1: Reporting Quality
Metric 1: Reporting Quality Low All critical and some important information was reported in this study. The study in-
cluded identification of the test substance (di-(2 ethylhexyl) phthalate), and source
(Wako Chemical Company); test animal characteristics (species, strain, life stage, sex);
general animal husbandry conditions (light/dark cycle, diet, water availability); exposure
methods (method of administration); experimental design (frequency of exposure, num-
ber of animals per study group); and endpoint evaluation methods (quantitative). The
study lacked some important information including test animal characteristics (starting
body weight), general animal husbandry conditions (temperature, humidity, and num-
ber of animals per cage), and exposure methods (purity of test substance). All critical
information is reported, however, the missing important information is expected to sub-
stantially impact the interpretation of the results.
Domain 2: Selection and Performance
Metric 2: Allocation Low The study did not report how the animals were allocated to study groups. No other
methods to control for modifying factors across groups were noted.
Metric 3: Observational Bias / Blinding Changes Medium Blinding or other measures to reduce observational bias were not reported. However, the
endpoints of interest were objective or simple measures.
Domain 3: Confounding / Variable Control
Metric 4: Confounding / Variable Control Medium The study included a negative control group, which received the vehicle (corn oil) by

gavage. A positive control group receiving testosterone propionate, an androgen agonist,
by gavage, was used as an indicator of androgenic activity. Animal husbandry condi-
tions appeared to be consistent across study groups. However, there was no indication
of whether test animal bedding or food was analyzed for the presence of contaminants,
such as phthalates. Polycarbonate cages were used instead of wire cages. Food and wa-
ter dispensing containers were not described. This is not expected to have a significant
impact on the endpoint(s) of interest.

Domain 4: Selective Reporting and Attrition

Continued on next page...
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Study Citation:

Vo, B., T.T,, Jung, E. M., Dang, V. H., Yoo, Y. M., Choi, K. C.,, Yu, F. H, Jeung, E. B. (2009). Di-(2 ethylhexyl) phthalate and flutamide alter gene

expression in the testis of immature male rats. Reproductive Biology and Endocrinology 7:104.

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:
Species:

Chemical:

HERO ID:

Nutritional/Metabolic: Body weight

Rat-Sprague-Dawley - [rat]-Male
Diethylhexyl Phthalate- Parent compound
697420

Oral-Gavage-Duration: Short-term (>1-30 days)-7-15-day(s)

Domain Metric

Rating

Comments

Metric 5: Selective Reporting and Attrition

Medium

Quantitative results were reported for most, but not all outcomes described in the meth-
ods. It was stated that "body weights, clinical signs, and abnormal behaviors were
recorded daily throughout the experimental period.” However, no results were presented
for observed clinical signs or abnormal behaviors and only body weights measured at
necropsy were provided. Overall, these omissions are not expected to significantly im-
pact the interpretation of the results. All animals appeared to be accounted for in graphs
and there is no indication of animal attrition.

Domain 5: Exposure Methods Sensitivity
Metric 6: Chemical administration and

characterization

Metric 7: Exposure timing, frequency, and

duration

Low

High

In this study, test animals were gavaged with DEHP. The source of the test substance
was reported (Wako Chemical Company), however, the purity of the test substance was
not provided. In addition, independent analytical verification of the test substance was
not performed. The authors did provide dose amounts in mg/kg bw/day and reported
that dosages were adjusted according to changes in body weight. Storage conditions
and gavage volume were not reported. There were very few details provided on test
substance preparation for gavage. These uncertainties in the exposure characterization
are expected to substantially impact the results.

For this study, the route, frequency, and duration of exposure (exposed orally via gavage
daily from postnatal day (PND) 21 to 35) were appropriate for the endpoints of interest.
However, the study authors did not provide an explanation for why they selected an
exposure period of PND 21-35.

Domain 6: Outcome Measures and Results Display
Metric 8: Endpoint sensitivity and specificity

Metric 9: Results presentation

High

Medium

This was an oral toxicity study aimed at examining the effects of DEHP exposure on
developing male reproductive organs. The test animals (rats) and sex (males) were ap-
propriate for the evaluation of the endpoint of interest. The number of exposure groups
(0, 10, 100, and 500 mg/kg bw/day) was appropriate. The sample size (4 animals/group)
was small but sufficient to perform statistics. The frequency of body weight measure-
ments was reported and protocols were consistent across groups.

Quantitative data (mean =+ SD, represented graphically) were provided for body weights
measured at necropsy. Statistical methods were described and were appropriate. Body
weight data collected during the exposure period were not reported.

Additional Comments:  None

Overall Quality Determination

Medium

Continued on next page...
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Study Citation: Vo, B., T.T,, Jung, E. M., Dang, V. H., Yoo, Y. M., Choi, K. C., Yu, E H., Jeung, E. B. (2009). Di-(2 ethylhexyl) phthalate and flutamide alter gene
expression in the testis of immature male rats. Reproductive Biology and Endocrinology 7:104.
Health Outcome(s) Nutritional/Metabolic: Body weight

and Reported
Health Effect(s):
Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-7-15-day(s)
Exposure Route:
Species: Rat-Sprague-Dawley - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 697420
Domain Metric Rating Comments
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Vo, B., T.T., Jung, E. M., Dang, V. H., Yoo, Y. M., Choi, K. C,, Yu, F. H, Jeung, E. B. (2009). Di-(2 ethylhexyl) phthalate and flutamide alter gene
expression in the testis of immature male rats. Reproductive Biology and Endocrinology 7:104.
Clinical signs: Observed clinical signs; Neurological/Behavioral: Abnormal behavior;

Oral-Gavage-Duration: Short-term (>1-30 days)-7-15-day(s)

Species: Rat-Sprague-Dawley - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 697420
Domain Metric Rating Comments
Domain 1: Reporting Quality
Metric 1: Reporting Quality Low All critical and some important information was reported in this study. The study in-

cluded identification of the test substance (di-(2 ethylhexyl) phthalate), and source
(Wako Chemical Company); test animal characteristics (species, strain, life stage, sex);
general animal husbandry conditions (light/dark cycle, diet, water availability); exposure
methods (method of administration); experimental design (frequency of exposure, num-
ber of animals per study group); and endpoint evaluation methods (quantitative). The
study lacked some important information including test animal characteristics (starting
body weight), general animal husbandry conditions (temperature, humidity, and num-
ber of animals per cage), and exposure methods (purity of test substance). All critical
information is reported, however, the missing important information is expected to sub-
stantially impact the interpretation of the results.

Domain 2: Selection and Performance

Metric 2: Allocation Low The study did not report how the animals were allocated to study groups. No other
methods to control for modifying factors across groups were noted.
Metric 3: Observational Bias / Blinding Changes Medium Blinding or other measures to reduce observational bias were not reported. However, the

endpoints of interest were objective or simple measures. Blinding was not reported for
clinical signs.

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Medium The study included a negative control group, which received the vehicle (corn oil) by
gavage. A positive control group receiving testosterone propionate, an androgen agonist,
by gavage, was used as an indicator of androgenic activity. Animal husbandry condi-
tions appeared to be consistent across study groups. However, there was no indication
of whether test animal bedding or food was analyzed for the presence of contaminants,
such as phthalates. Polycarbonate cages were used instead of wire cages. Food and wa-
ter dispensing containers were not described. This is not expected to have a significant
impact on the endpoint(s) of interest.

Domain 4: Selective Reporting and Attrition

Continued on next page ...
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:
Species:

Chemical:

HERO ID:

Vo, B., T.T., Jung, E. M., Dang, V. H., Yoo, Y. M., Choi, K. C,, Yu, F. H, Jeung, E. B. (2009). Di-(2 ethylhexyl) phthalate and flutamide alter gene
expression in the testis of immature male rats. Reproductive Biology and Endocrinology 7:104.

Clinical signs: Observed clinical signs; Neurological/Behavioral: Abnormal behavior;

Oral-Gavage-Duration: Short-term (>1-30 days)-7-15-day(s)

Rat-Sprague-Dawley - [rat]-Male
Diethylhexyl Phthalate- Parent compound
697420

Domain

Metric Rating

Comments

Metric 5: Selective Reporting and Attrition Medium

Quantitative results were reported for most, but not all outcomes described in the meth-
ods. It was stated that "body weights, clinical signs, and abnormal behaviors were
recorded daily throughout the experimental period.” However, no results were presented
for observed clinical signs or abnormal behaviors and only body weights measured at
necropsy were provided. Overall, these omissions are not expected to significantly im-
pact the interpretation of the results. All animals appeared to be accounted for in graphs
and there is no indication of animal attrition.

Domain 5: Exposure Methods Sensitivity

Metric 6: Chemical administration and Low

characterization

Metric 7: Exposure timing, frequency, and High

duration

In this study, test animals were gavaged with DEHP. The source of the test substance
was reported (Wako Chemical Company), however, the purity of the test substance was
not provided. In addition, independent analytical verification of the test substance was
not performed. The authors did provide dose amounts in mg/kg bw/day and reported
that dosages were adjusted according to changes in body weight. Storage conditions
and gavage volume were not reported. There were very few details provided on test
substance preparation for gavage. These uncertainties in the exposure characterization
are expected to substantially impact the results.

For this study, the route, frequency, and duration of exposure (exposed orally via gavage
daily from postnatal day (PND) 21 to 35) were appropriate for the endpoints of interest.
However, the study authors did not provide an explanation for why they selected an
exposure period of PND 21-35.

Domain 6: Outcome Measures and Results Display

Metric 8: Endpoint sensitivity and specificity Medium

Metric 9: Results presentation Uninformative

This was an oral toxicity study aimed at examining the effects of DEHP exposure on
developing male reproductive organs. The test animals (rats) and sex (males) were ap-
propriate for the evaluation of the endpoints. The number of exposure groups (0, 10,
100, and 500 mg/kg bw/day) was appropriate. The sample size (4 animals/group) was
small and may reduce statistical power. The frequency of animal observations was re-
ported (daily), but no additional methodological details for observing clinical signs were
provided (e.g., cage-side; detailed clinical). This is not expected to have a significant
impact on the study results.

Neither quantitative nor qualitative data were provided for observed clinical signs and
abnormal behaviors.

Additional Comments:

None

Continued on next page ...
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Study Citation: Vo, B., T.T., Jung, E. M., Dang, V. H., Yoo, Y. M., Choi, K. C., Yu, E. H,, Jeung, E. B. (2009). Di-(2 ethylhexyl) phthalate and flutamide alter gene
expression in the testis of immature male rats. Reproductive Biology and Endocrinology 7:104.
Health Outcome(s) Clinical signs: Observed clinical signs; Neurological/Behavioral: Abnormal behavior;
and Reported
Health Effect(s):
Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-7-15-day(s)
Exposure Route:
Species: Rat-Sprague-Dawley - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 697420
Domain Metric Rating Comments
Overall Quality Determination Uninformative
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Study Citation: Vo, B., T.T., Jung, E. M., Dang, V. H., Yoo, Y. M., Choi, K. C., Yu, E. H., Jeung, E. B. (2009). Di-(2 ethylhexyl) phthalate and flutamide alter gene
expression in the testis of immature male rats. Reproductive Biology and Endocrinology 7:104.

Health Outcome(s) Reproductive/Developmental: Organ weights (testis, epididymis, prostate, seminal vesicle); anogenital distance; circulating testosterone and luteinizing

and Reported hormone levels; histological analysis (testes); gene expression in testes (37,317 genes by cDNA microarray; StAR, Cypllal, HSD3bl, CaBP1, Vav2,

Health Effect(s): Plcdl, Lhx1, and Isoc1 expression by RT-PCR)

Duration and Oral-Gavage-Duration: Short-term (>1-30 days)-7-15-day(s)

Exposure Route:

Species: Rat-Sprague-Dawley - [rat]-Male

Chemical: Diethylhexyl Phthalate- Parent compound

HERO ID: 697420

Domain Metric Rating Comments

Domain 1: Reporting Quality

Metric 1: Reporting Quality Low All critical and some important information was reported in this study. The study in-

cluded identification of the test substance (di-(2 ethylhexyl) phthalate), and source
(Wako Chemical Company); test animal characteristics (species, strain, life stage, sex);
general animal husbandry conditions (light/dark cycle, diet, water availability); exposure
methods (method of administration); experimental design (frequency of exposure, num-
ber of animals per study group); and endpoint evaluation methods (quantitative). The
study lacked some important information including test animal characteristics (starting
body weight), general animal husbandry conditions (temperature, humidity, and num-
ber of animals per cage), and exposure methods (purity of test substance). All critical
information is reported, however, the missing important information is expected to sub-
stantially impact the interpretation of the results.

Domain 2: Selection and Performance

Metric 2: Allocation Low The study did not report how the animals were allocated to study groups. No other
methods to control for modifying factors across groups were noted.
Metric 3: Observational Bias / Blinding Changes ~ Medium  Blinding or other measures to reduce observational bias were not reported. However, the

endpoints of interest were objective or consisted of an initial histopathology review, and
no secondary histopathology review was conducted.

Domain 3: Confounding / Variable Control

Metric 4: Confounding / Variable Control Low The study included a negative control group, which received the vehicle (corn oil) by
gavage. A positive control group receiving testosterone propionate, an androgen agonist,
by gavage, was used as an indicator of androgenic activity. Animal husbandry condi-
tions appeared to be consistent across study groups. However, there was no indication
of whether test animal bedding or food was analyzed for the presence of contaminants,
such as phthalates, which might impact the results and validity of the study. Polycarbon-
ate cages were used instead of wire cages. Food and water dispensing containers were
not described.

Domain 4: Selective Reporting and Attrition

Continued on next page ...
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:
Species:

Chemical:

HERO ID:

Vo, B., T.T., Jung, E. M., Dang, V. H., Yoo, Y. M., Choi, K. C,, Yu, F. H, Jeung, E. B. (2009). Di-(2 ethylhexyl) phthalate and flutamide alter gene
expression in the testis of immature male rats. Reproductive Biology and Endocrinology 7:104.
Reproductive/Developmental: Organ weights (testis, epididymis, prostate, seminal vesicle); anogenital distance; circulating testosterone and luteinizing

hormone levels; histological analysis (testes); gene expression in testes (37,317 genes by cDNA microarray; StAR, Cypllal, HSD3bl, CaBP1, Vav2,

Plcdl, Lhx1, and Isocl expression by RT-PCR)

Oral-Gavage-Duration: Short-term (>1-30 days)-7-15-day(s)

Rat-Sprague-Dawley - [rat]-Male
Diethylhexyl Phthalate- Parent compound
697420

Domain

Metric

Rating

Comments

Metric 5: Selective Reporting and Attrition

Medium

Quantitative results were reported for most, but not all outcomes described in the meth-
ods. It was stated that "body weights, clinical signs, and abnormal behaviors were
recorded daily throughout the experimental period.” However, no results were presented
for observed clinical signs or abnormal behaviors and only body weights measured at
necropsy were provided. The methods state that testes were collected from each group
for total RNA isolation; however, results were only reported for the 100 mg/kg-day
group. Overall, these omissions are not expected to significantly impact the interpreta-
tion of the results. All animals appeared to be accounted for in graphs and there is no
indication of animal attrition.

Domain 5: Exposure Methods Sensitivity

Metric 6: Chemical administration and

characterization

Metric 7: Exposure timing, frequency, and

duration

Low

High

In this study, test animals were gavaged with DEHP. The source of the test substance
was reported (Wako Chemical Company), however, the purity of the test substance was
not provided. In addition, independent analytical verification of the test substance was
not performed. The authors did provide dose amounts in mg/kg bw/day and reported
that dosages were adjusted according to changes in body weight. Storage conditions
and gavage volume were not reported. There were very few details provided on test
substance preparation for gavage. These uncertainties in the exposure characterization
are expected to substantially impact the results.

For this study, the route, frequency, and duration of exposure (exposed orally via gavage
daily from postnatal day (PND) 21 to 35) were appropriate for the endpoints of interest.
However, the study authors did not provide an explanation for why they selected an
exposure period of PND 21-35.

Domain 6: Outcome Measures and Results Display

Continued on next page ...
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Study Citation:

Health Outcome(s)
and Reported
Health Effect(s):
Duration and
Exposure Route:

Vo, B., T.T., Jung, E. M., Dang, V. H., Yoo, Y. M., Choi, K. C,, Yu, F. H, Jeung, E. B. (2009). Di-(2 ethylhexyl) phthalate and flutamide alter gene

expression in the testis of immature male rats. Reproductive Biology and Endocrinology 7:104.
Reproductive/Developmental: Organ weights (testis, epididymis, prostate, seminal vesicle); anogenital distance; circulating testosterone and luteinizing

hormone levels; histological analysis (testes); gene expression in testes (37,317 genes by cDNA microarray; StAR, Cypllal, HSD3bl, CaBP1, Vav2,
Plcdl, Lhx1, and Isocl expression by RT-PCR)
Oral-Gavage-Duration: Short-term (>1-30 days)-7-15-day(s)

Species: Rat-Sprague-Dawley - [rat]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 697420
Domain Metric Rating Comments
Metric 8: Endpoint sensitivity and specificity Low This was an oral toxicity study aimed at examining the effects of DEHP exposure on

developing male reproductive organs. The test animals (rats) and sex (males) were ap-
propriate for the evaluation of the endpoints. The number of exposure groups (0, 10,
100, and 500 mg/kg bw/day) was appropriate. The number of animals (4 animals/group)
was low and likely reduced the statistical power and ability to detect some changes. In
addition, for gene expression and histological analyses, it is not clear how many animals
were used for each. In the methods section, it is stated that ”four testes were collected
from each group for total RNA isolation. Other testes were fixed in Bouin’s solution,
paraffin-embedded, and sectioned at 5 um for histopathological examination.” It is not
clear if one testis was collected from each experimental animal for RNA isolation and
the remaining four testes were used for histological analysis. This uncertainty on the
number of animals used to generate the samples is expected to impact the interpretation
of gene expression and histological findings. It is unlikely that the sample size was ade-
quate for histopathology.

Metric 9: Results presentation Low Quantitative data (mean + SD, represented graphically) were provided for organ
weights, anogenital distance, circulating testosterone and LH levels, and some gene ex-
pression analysis in the testes. Quantitative data (fold change compared to vehicle) were
provided for gene expression results of cDNA microarray analysis for the 100 mg/kg-
day group. No microarray results for the low- and high-dose groups were reported. No
supplemental files or links to database holdings of the array data were provided. Statisti-
cal methods were described and were appropriate for the endpoints. There is a discrep-
ancy regarding the anogenital distance data, the study authors state in the Results and
Discussion sections that anogenital distance was significantly reduced in the 500 mg/kg
bw/day group as compared to the vehicle. However, this reduction is not apparent on the
graph which appears to show an increase in anogenital distance in the low and mid-dose
groups, and no change from the negative control in the 500 mg/kg-day group. The sta-
tistical analysis of the AGD data is also questionable. The figure suggested statistical
analysis may have been mistakenly done using the positive control rather than the neg-
ative control. The discrepancies in the anogenital distance results substantially impact
the interpretation of that endpoint. Histopathology data were presented as representative
figures instead of incidence data.

Additional Comments:

None

Overall Quality Determination Low
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Study Citation: Gu, Y., Gao, M., Zhang, W., Yan, L., Shao, F., Zhou, J. (2021). Exposure to phthalates DEHP and DINP May lead to oxidative damage and lipidomic
disruptions in mouse kidney. Chemosphere 271:129740.
Health Outcome(s) Renal/Kidney: organ weight, renal biomarkers for oxidative stress (ROS, MDA, GSH), inflammatory cytokines (TNF-a and IL-6 )

and Reported
Health Effect(s):
Duration and Oral-Gavage-Duration: Subchronic (>30-90 days)-7-5-week(s)
Exposure Route:
Species: Mouse-ICR - [mouse]-Male
Chemical: Diethylhexyl Phthalate- Parent compound
HERO ID: 7978408
Domain Metric Rating Comments
Domain 1: Reporting Quality

Metric 1: Reporting Quality Medium All critical information was reported. The chemical name (Di-isononyl phthalate, DINP
or DEHP) . The exposure concentration of low (0.05mg/kg bw), and high (4.8 mg/kg
bw) and vehicle control (corn oil), the duration of exposure (daily for 5 weeks), and the
route of exposure (gavage) were provided. The test animal species (mice), strain (ICR),
sex (male),animal supplier (Charles River Co. Ltd (China)), age at the time of exposure
was specified (3 week). Information on animal husbandry; temperature (20-26 C°),
humidity (40%e70%), and 1:1 hours light/dark cycle were reported. Animal were houses
in polypropylene cages for acclimation-14 days, glass water bottles and fed ad libitum.
The endpoint evaluation methods , and initial weight of animals were not described.
CASRNH#, the purity was not reported.

Domain 2: Selection and Performance
Metric 2: Allocation Low The animal were selected randomly, no indication of other methods.
Metric 3: Observational Bias / Blinding Changes Medium The study is considered Medium for Metric 2.2. Blinding to reduce observational b