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1 PHYSICAL HAZARDS 

Not evaluated in this CLH proposal. 

 

2 TOXICOKINETICS (ABSORPTION, METABOLISM, DISTRIBUTION AND 

ELIMINATION) 

 

See CLH dossier. 

 

3 HEALTH HAZARDS 

 

Acute toxicity 

 

3.1 Acute toxicity - oral route  

Not evaluated in this CLH proposal. 

 

3.2 Acute toxicity - dermal route 

Not evaluated in this CLH proposal. 

 

3.3 Acute toxicity - inhalation route 

Not evaluated in this CLH proposal. 

 

3.4 Skin corrosion/irritation 

Not evaluated in this CLH proposal. 

 

3.5 Serious eye damage/eye irritation 

Not evaluated in this CLH proposal. 

 

3.6 Respiratory sensitisation 

Not evaluated in this CLH proposal. 

 

3.7 Skin sensitisation 

Not evaluated in this CLH proposal. 
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3.8 Germ cell mutagenicity 

Not evaluated in this CLH proposal. 

 

3.9 Carcinogenicity 

Not evaluated in this CLH proposal. 

 

3.10 Reproductive toxicity 

 

3.10.1 Animal data 

 

3.10.1.1 Study 1 

 

Study reference: Study report 2011, 4,4’-(1,1,1,3,3,3-hexafluoropropane-2,2-diyl)diphenol: oral (gavage) 

combined repeated dose toxicity study with reproduction/developmental toxicity screening test in the rat 

(OECD 422 1996 with recovery groups) (2011). 

 

Detailed study summary and results:  

 

Test type 

Guideline study, OECD Test Guideline 422, no deviations, GLP compliant. 

 

Test substance  

 Test material used in the study is Bisphenol AF (EC nr: 216-036-7, CAS no: 1478-61-1). 

 Degree of purity: Purity 99.69%. 

 No impurities that affect the classification 

 Batch number: 090607 

 

Test animals 

 Sprague-Dawley rats, males and females 

 12 males and 12 females per treatment group. Recovery animals: 5 males and 5 females per treatment 

 Age at study initiation: ca. 9 weeks old 

 Weight at study initiation: 301 - 375 g 

 

Administration/exposure 

 Route of administration – oral (gavage) 
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 Duration of exposure: Test groups and controls: Once daily for 55 consecutive days (including a 2 

week maturation phase, pairing, gestation and early lactation for females). Recovery groups:  treated  

for 42 consecutive days and then maintained without treatment for 14 days. 

 Doses/concentration levels: 0, 30, 100, 300 mg/kg bw/day. Dose selection rationale: Dose 

concentrations were based on the findings of a preliminary study conducted at 1000, 400 and 100 

mg/kg bw 

 Vehicle: arachis oil. Concentration in vehicle: 7.5, 25 and 75 mg/mL prepared for 30, 100 and 300 

mg/kg/day  test groups. Amount of vehicle (if gavage): 4 mL/kg bw 

 Preparation of dosing solutions: 

Test material was prepared at the appropriate concentration as a suspension in Arachis oil BP. 

Stability and homogeneity of formulations was verified in a previous study. Fresh formulations were 

prepared every 2 weeks and stored at ca. +4 ºC in the dark. Subsamples were taken from each 

formualtion to verify concentration using a validated HPLC method. Measured concentrations were 

within ± 9 % of the nominal concentration throughout the study. 

 

Description of test design: 

 Details on mating procedure: Non-recovery animals were paired on a 1 male: 1 female basis within 

each dose group, for a period of up to fourteen days. Cage tray-liners were checked each morning for 

the presence of ejected copulation plugs and each female was examined for the presence of a 

copulation plug in the vagina. A vaginal smear was prepared for each female and the stage of the 

oestrous cycle or the presence of sperm was recorded. The presence of sperm within the vaginal 

smear and/or vaginal plug in situ was taken as positive evidence of mating (Day 0 of gestation) and 

the males were subsequently returned to their original holding cages (unless required for additional 

pairing). Mated females were housed individually during the period of gestation and lactation. 

 Premating exposure period for males and females (P) was 14 days. 

 Dosing schedules and pre and post dosing observation periods for P: Time schedule: immediately 

before dosing, up to 30 mins after dosing, one and 5 hours after dosing, during the working week. 

Animals were observed immediately before dosing, soon after dosing and 1 hour after dosing, at 

weekends. During the treatment-free period, recovery animals were observed twice daily (once at 

weekends). 

 Parameters assessed for P: Cage sides observations, detailed clinical observations, body weight, food 

consumtion and compound intake, food efficiency, water consumption and compound intake, 

hematology, clinical chemistry, urinalysis (males only), neurobehavioural examination, post-mortem 

examination.  

 Parameters assessed for F1: Number of offspring born, Number of offspring alive recorded daily and 

reported on Days 0 and 4 post partum, Sex of offspring on Days 0, 1 and 4 post partum, Clinical 
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condition of offspring from birth to Day 5 post partum, Individual offspring weights on Days 0 and 4 

post partum. Post-mortem examinations. 

 Oestrous cyclicity (P):Group mean values for oestrous cycles for test and control group animals were 

determined. Smears were taken and evaluated daily.  

 Sperm parameters (P):Parameters examined in male parental (P0) generation: testis weight, 

epididymis weight 

 Reproductive indices: The following parameters were calculated from the individual data during the 

mating period of the parental generation; Pre-coital interval - calculated as the time elapsing between 

initial pairing and the observation of positive evidence of mating, Fertility indices – mating index and 

fertility index calculated, Gestation length - calculated as the number of days of gestation including 

the day for observation of mating and the start of parturition, Parturition index – gestation index 

calculated. 

 Offspring viability indicies: The standard unit of assessment was considered to be the litter, therefore 

values were first calculated for each litter and the group mean was calculated using their individual 

litter values. Group mean values included all litters reared to termination (Day 5 of age). 

 

Implanatation losses – pre and post implanantation losses and impantation index, Live birth and 

viability indices – live birth index, viability index and delivery index, Sex ratio – sex ratio for 

surviving litter on Day 0, 1 and 4 post-partum and sex ratio at birth (total). 

 

Statistics: 

The following parameters were subjected to statistical analysis: haematology, blood chemistry and 

urinalysis, pre-coital intervals, gestation lengths, litter data- litter size, corpora lutea, implantation sites, litter 

weight, sex ratio, implantation losses, live birth index, viability indices, implantation index and delivery 

index, offspring bodyweight and bodyweight change, offspring surface righting, adult absolute and 

bodyweight relative organ weights. 

The following statistical procedures were used: Data was assessed for dose response relationships by linear 

regression analysis, followed by one way analysis of variance (ANOVA) incorporating Levene's test for 

homogeneity of variance. Where variances were shown to be homogenous, pairwise comparissons were 

conducted using Dunett's test. In case of recovery group data, the analysis used was a two-tailed t-test 

incorporating Levene's test for homogeneity of variance. Where Levene's test showed unequal variances the 

data was analysed using non-parametric methods: Kruskal-Wallis ANOVA and Mann-Whitney 'U' test. 

 

Non parametric methods were used to analyse implantation loss, offspring sex ratio and landmark 

developmental markers. 

Probability values (p) are presented as follows: P<0.001***, P<0.01**, P<0.05*, P≥0.05 (not significant) 
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Histopathology data were analysed using the following methods to determine significant differences between 

control and treatment groups for the individual sexes; 

1. Chi-squared analysis for differences in the incidence of lesions occuring with an overall frequency of 1 or 

greater. 2. Kruskal-Wallis one-way non-parametric analysis of variance for the comparison of severity grades 

for the more frequently observed graded conditions. Probability values (p) were calculated as follows: 

P<0.001 +++ --- *** P<0.01 ++ -- ** P<0.05 + - * P<0.1 (+) (-) (*) P≥0.1 (n.s.) +/- difference vs. control 

 

Results and discussion 

 

Results for P generation 

 

Clincal signs:  

Dehydration and staining around the ano-genital region was evident for one female treated at 300 mg/kg/day 

on Days 6 and 7. A second female showed dehydration on Day 7 and was hunched from Day 8-10. A third 

female showed staining of the ano-genital region on Day 7. Regression of these signs was evident thereafter. 

 

Other signs in the 300 mg/kg/day consisted of increased salivation after dosing and up to one hour after 

dosing on occasion of animals of either sex during the treatment period. Staining around the mouth were 

recorded and instances of noisy respiration noted in 5 males and 1 recovery female. Regression of these signs 

was evident following cessation of treatment in recovery animals. 

 

Increased salivation was observed in the 100 mg/kg/day group (both sexes) from week 3 with red/brown 

staining around the mouth observed. The incidence of signs was less in this group vs. the 300 mg/kg/day 

group. Increased salivation were detected up to 1 hour after dosing in the 30 mg/kg/day group (both sexes). 

 

Mortality:  

A 300 mg/kg/day female displayed signs of hunched posture, lethargy, laboured and gasping breathing and 

tiptoe gait. Termination on Day 6 and resulting pathology of this individual concluded that the death was not 

material toxicity related but rather the result of an inappropriate dosing technique. 

 

Body weight and weight changes: 

Males:  

300 mg/kg/day - significant reduction through the test period vs. controls. Bodyweight gains were 

statistically higher in the recovery group during the treatment free period. Reduced bodyweight increases 

throught the treatment period inevitably resulted in significantly lower mean bodyweights from Day 15 

onwards. 

100 mg/kg/day - significantly reduced bodyweight gain during the first 3 weeks of treatment. 
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30 mg/kd/day - no adverse effects noted. 

Females:  

300 mg/kg/day - 1 individual showed substantial weight loss (28 g) in week 1. Four other individuals showed 

slight bodyweight losses, resulting in a significant reduction in mean bodyweight gain vs. controls in week 1. 

100 mg/kg/day - significantly lower bodyweight gains in the first week of treatment vs. controls. Bodyweight 

gain during gestation was comparable to controls. Mean bodyweights on Day 0 and 4 of lactation were 

significantly lower vs. controls. 

30 mg/kg/day - significant reduction in bodyweight on Day 0 and 4 post partum. 

 

Food Consumption and compound intake: 

Males:  

300 mg/kg/day - significant reduction in consumption during week 1 in non recovery (-22 %) and recovery (-

28 %) animals vs. controls. Reduced consumption was also noted in both groups in week 2. Intake was not 

measured during mating period however reduced intake was evident during this time. Reductions were 

evident in recovery animals through the remaining treatment period, although no difference was observed in 

the non-recovery group vs. controls. During the treatment-free period, treated animals intake was comparable 

to the controls. 

100 mg/kg/day - significant reductions noted pre-mating when compared to controls. Intake improved and 

was comparable to controls after mating. 

30 mg/kg/day - no adverse effects noted. 

Females:  

300 mg/kg/day - 25 % and 31 % reduction in intake during week 1 compared to controls in non-recovery and 

recovery groups. Recovery animals showed further reductions in intake up to week 5. Regression was 

evident during the treatment-free period. 

100 mg/kg/day - 19 % reduction in week 1 and significant reductions through weeks 2 and 3 of the gestation 

period. Intake was comparable to controls during lactation. 

30 mg/kg/day - Reduced intake during week 2 of gestation vs. controls. 

 

Food efficiency: 

Males:  

300 mg/kg/day - reduced efficieny vs control through weeks 1 - 7. Increased in efficiency (vs control) during 

treatment-free period. 

100 mg/kg/day - reduced efficiency vs control in week 1, although comparable to control though remainder 

of test. 

30 mg/kg/day - no difference vs controls. 

Females: 

300 mg/kg/day - reduction in efficiency in week 1, comparable to controls through remainder of the test. 
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100 mg/kg/day - reduction in week 1, comparable to controls through remainder of the test. 

30 mg/kg/day - reduction in week 1, comparable to controls through remainder of the test. 

 

Water consumption and compound intake:  

Males:  

300 mg/kg/day - increased water intake noted in non-recovery individuals throught the whole test period 

versus control. Regression occuring in recovery males during treatment-free period. 

100 mg/kg/day - increased water intake pre-mating (statistically) and post-mating (statistically, only in week 

5) versus control. 

30 mg/kd/day - increased water intake pre-mating (statistically) and post-mating (statistically, only in week 

5) versus control. 

Females:  

300 mg/kg/day - significant increase during week 1 and 2 in the recovery females (week 1-3, for non-

recovery females) versus controls. Recovery evident during the treatment-free period. 

100 mg/kg/day - significant increase during week 1versus controls. Increase during gestation and early 

lactation , although not statistically significant. 

30 mg/kg/day - not significantly different vs controls. 

 

Haematological findings:  

Males:  

300 mg/kg/day - lower (not statistically significant) haemoglobin and erythrocyte values observed on Day 

14. Significant (slight) reduction in reticulocyte counts versus controls on Day 14. At Day 42, significant 

reduction in haemoglobin and erythrocytes counts were oberved versus controls. Hematocrit counts also 

lower (although not significantly) at this timepoint. Regression of these findings was observed in the 

recovery males during the treatment-free period with the exception of erythrocyte counts. Significant 

increase in mean cell volume and mean cell haemoglobinwas observed in the recovery males versus controls. 

30 and 100 mg/kg/day - No changes versus control. 

Females:  

300 mg/kg/day - no significant differences versus controls. 

100 mg/kg/day - significant reduction in mean cell haemoglobin compared to controls on Day 14 (slight and 

in the absence of a dose-related response and other haemotological changes at this level, this finding was 

considered to have been incidental). 

30 mg/kg/day - no significant change versus controls. 

 

Clinical biochemistry findings:  

Males: 
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300 mg/kg/day (pre-mating) - significant reduction in blood albumin on Day 14 (pre-mating). Lower A/G 

ratios and increased alanine aminotransferase levels were also evident, although not significantly so. 

Significant increase in blood urea levels versus controls. Significantly, blood cholesterol was reduced during 

pre-mating, versus control values. 

300 mg/kg/day (pre-termination) - significant increase in blood urea levels versus controls with reduction in 

blood albumin levels evident also. Reduction of blood cholesterol and increase in alanine aminotrasferase 

continued at significant levels. Regression of changes observed during the treatment-free period in recovery 

males with slight reduction in plasma bilirubin noted, versus controls. Slight increases in A/G ratio and 

plasma chloride levels noted. 

100 mg/kg/day - significant reduction in blood albumin on Day 14 (pre-mating) and Day 42. Reduction in 

blood choloesterol on Day 42 versus controls with an increse in alanine aminotransferase also noted. 

30 mg/kg/day - reduced blood cholesterol pre-mating. 

Females: 

300 mg/kg/day (pre-mating) - significant reduction in blood albumin and A/G ratios on Day 14 (pre-mating). 

Significant increase in alanine aminotransferase levels and reduction in plasma chloride levels compared to 

controls observed. Significantly, blood cholesterol was reduced during pre-mating, versus control values 

although a dose response curve was not apparent. 

300 mg/kg/day (pre-termination) - Day 4 post-partum blood levels were not significantly changed versus the 

controls.  

30 and 100 mg/kg/day - reduced blood cholesterol pre-mating (significant). 

 

Urinalysis findings:  

No significant changes versus controls observed in any of the treated males. 

 

Behaviour:  

Noisy respiration noted in one female of 300 mg/kg/day group- also noted in clinical observations. 

 

Functional observations:  

No significant changes in treated animals versus controls. 

 

Functional performance:  

No significant changes in treated animals versus controls. 

 

Sensory reactivity assessment: 

No significant changes in treated animals versus controls. 

 

Organ weight findings including organ / body weight ratios:  
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Males: 

Individuals treated at 300 mg/kg/day had significant reductions in absolute epididymis weights versus 

controls, which reflected in lower bodyweight-relative epididymis weights. Lower absolute and bodyweight-

relative testis weights were also evident at 300 mg/kg/day in comparison to the controls, althought only 

statistically significant for absolute weight. Elevated absolute adrenal weights versus controls, with 

statistically significant increase in bodyweight-relative adrenal weights observed in comparison to the 

controls. Elevation in bodyweight-relative liver weights were observed versus controls. Organ weight data 

for recovery males after the 14 treatment-free days still showed elevated bodyweight-relative adrenal weights 

when compared to controls. Bodyweight-relative spleen and thymus weights were also elevated when 

compared to controls. Bodyweight-relative brain weights were elevated compared to the controls. In the 

absence of histopathological correlates, these increases were not considered to represent delayed systemic 

toxicity. 

No effects were noted in the 100 or 30 mg/kg/day treated individuals. 

Females: No effects were detected in treated post partum females compared to controls. 

Slight but statistically significant organ weight changes were evident for females treated at 100 and 30 

mg/kg/day. These consisted of slight reduction in absolute heart weights (100 and 30 mg/kg/day). Higher 

bodyweight-relative brain weights were also observed for females treated at 100 and 30 mg/kg/day. A dose-

related response was not evident and in the absence of histopathological changes in these organs, these 

findings were not considered to represent a true effect of treatment. 

No significant organ weight changes were noted in the recovery females during the treatment-free period. 

 

Histopathological findings:  

Mammary gland 

Tubuloalveolar differentiation of mammary tissue was seen in males treated at all three concentrations, 

although only statistically significant data was observed at 300 mg/kg/day. There was no evidence of 

regression of the observation in the recovery males after the treatment-free period. Minimal glandular 

hyperplasia of the mammary tissue was seen for four non-pregnant females treated at 300 mg/kg/day. This 

may have been an effect of treatment. Hyperplasia was not seen in recovery control or 300 mg/kg/day 

females following completion of the treatment free period. 

Ovaries 

Follicular cysts were seen among non-pregnant females in the 300 mg/kg/day group, this may have been an 

effect in the absence of directly comparable controls. Follicular cysts were seen in the recovery females 

versus controls suggesting that the effect had not regressed. 

Testes 

Leydig cell atrophy was seen in relation to treatment for males treated with 300 mg/kg/day and at 100 

mg/kg/day, although not statistically significant at this level. The condition regressed among the recovery 

males after the treatment free period. Moderate or severe testicular atrophy was seen for two recovery males. 
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This condition does occur spontaneously among laboratory maintained rats and there was no evidence to 

suggest this was a treatment related consequence.  

Seminal vesicles/ coagulating gland 

Reduced secretory content as indicated by smaller organ size was seen in relation to treatment for males 

treated with 300 mg/kg/day and 100 mg/kg/day compared to control, but not statistically significant at 30 

mg/kg/day. There was no evidence of regression of the condition among 300 mg/kg/day males after the 

treatment-free period has elapsed. 

Prostate 

Reduced secretory content as indicated by smaller organ size was seen in relation to treatment for males 

treated with 300 mg/kg/day and 100 mg/kg/day, but not at 30 mg/kg/day. There was no convincing 

regression observed in the recovery males. 

Liver 

Centrilobular hepatocyte enlargement was seen in relation to treatment for males treated with 300 and 100 

mg/kg/day with the effects also evident at 30 mg/kg/day (statistically significant). Females were also affected 

at 300 mg/kg/day at (not statistically significant) and 100 mg/kg/day (statistically significant). Regression 

was observed in both sexes in the recovery animals. 

Kidneys 

A greater incidence of higher grades of severity of groups of basophillic tubules and tubular dilatation were 

seen as a consequence of treatment for males with 300 mg/kg/day compared to controls (statistically 

significant)) but not at other dose levels. Not observed (convincingly) for females. Both conditions regressed 

in the recovery group. 

Adrenal glands 

Cortical vacuolation is relatively common in lab-maintained rats and is especially prevalent among males 

and more rarely seen among females. The condition was significantly less prevalent among males treated at 

300 mg/kg/day and 100 mg/kg/day. Although this may be a spurious group distribution of incidence and 

severity grades and effect of treatment on the adrenal cortex cannot be excluded. A similar effect was not 

seen in the females. A group differential was maintained among recovery animals suggesting that any effec 

was not fully regressed. 

Lungs 

Groups of alveolar macrophages were prevalent among control animals of either sex and grades of severity 

ranged from minimal to moderate. Such a macrophage response was rather greater than might normally be 

seen in te control animals of this age. The incidence and severity of alveolar macrophage populations was 

significantly lower for males and femlaes treated at 300 mg/kg/day (stat. analysis not performed on females) 

and 100 mg/kg/day. Although such incidence and severity could be fortuitous, an effect of treatment cannot 

be excluded. No evidence of alveolar macrophage accumulation after the treatment-free period had elapsed, 

suggesting regression of any effect. 

Pituitary 
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Vacuolation of pars anterior cells is commonly seen among male rats but it is rarely present in female rats of 

this age. The prevalence and severity grades of vacuolation were normal or slightly above normal for control 

males but significantly lower for males treated at 300 mg/kg/day, indicating a dose-related effect. This effect 

was not seen in females or males treated at other concentrations. There was no evidence of regression in the 

recovery males. 

Uterus/ cervix 

Dilation of the uterine horn, with or without keratinisation in the cervix was found in one female treated with 

30 mg/kg/day and one female treated with 100 mg/kg/day which displayed in utero total litter loss and one 

non-pregnant female treated with 30 mg/kg/day, 2 non-pregnant females treated with 100 mg/kg/day and 2 

nonpregnant females from the 300 mg/kg/day dose groups. This simply represents normal cyclical changes 

in the female rat. In addition, necrotic contents were present in the uterus from one female treated at 100 

mg/kg/day. This female showed a corpus luteum and implantation site during the post mortum procedure, 

therefore this was considered to represent resorption of the foetuses. 

Vagina 

Hyperplasia of the vaginal epithelium was seen for 4 non-pregnant females at 300 mg/kg/day, but allowing 

for cyclical changes, there was insufficient evidence to suggest an effect of treatment. Similarly, higher 

grades of severity of vascuolar degeneration of the post partum vaginal epithelium as normal conversion 

from mucinous to non-mucinous morpholgy were seen among intermediate dose females compared to 

controls. There was no convincing effect of the treatment in this study. Keratinisation of the vaginal 

epithelium is a normal cyclical change in the female rat.  

 

Reproductive function / performance (P0):  

One female treated with 300 mg/kg/day showed a continuous anestrus interval and also failed to mate. 

Another female treated with 300 mg/kg/day showed extended oestrus. This female mated but did not achieve 

pregnancy. These events were considered unusual. 

 

Reproductive performance:  

There were no pregnant females observed at 300 mg/kg/day. Seven pregnant females were evident at 100 

mg/kg/day and three females at this dose level which showed positive evidence of mating but did not achieve 

pregnancy. One female treated with 100 mg/kg/day showed evidence of mating and post-mortem 

examinations revealed the presence of a corpus luteum and an implantation site, however, this female did not 

produce a live litter. All females treated with 30 mg/kg/day showed positive evidence of mating, although 

two females did not achieve pregnancy. One female treated at this dose level did not deliver a live litter but 

showed two dead foetuses in utero during the post-mortem procedure. Pregnancy was achieved in the eleven 

control females which showed positive evidence of mating. 

 

Results for F1 generation 
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General toxicity 

 

Clinical signs: 

Daily clinical observations of offspring did not reveal any clinical signs considered to be related to test 

material toxicity. The clinical signs observed were those commonly observed in offspring in reproductive 

studies of this type, and were not considered to represent adverse effects of treatment. 

 

Mortality:  

For interim death offspring, macroscopic findings were confined to autolytic changes, with the exception of 

three offspring from one 30 mg/kg/day litter, which were cannibalised. These findings are commonly 

observed in interim death offspring in reproductive studies of this type, and were considered not to represent 

an effect of treatment. 

 

Body weight and weight changes:  

A slight but statistically significant reduction in Day 4 post partum litter weights was evident for 30 

mg/kg/day litters when compared to controls (P<0.05). The significance achieved was minimal and in the 

absence of a dose-related response, this isolated intergroup difference was considered to have arisen 

incidentally and was of no toxicological importance. 

 

Developmental neurotoxicity (F1):  

Surface righting assessments on Day 1 post partum did not reveal any significant intergroup differences 

between litters from treated animals when compared to litters from controls. 
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Table 1: Average body weight and body weight gains during 56 days of treatment (P0) 
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Table 2: Selected haematology, clinical chemistry and pathological findings 
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Table 3: Absolute and relative organ weights (P0) 
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Table 4: Number of male animals with histopathological findings in reproductive-related organs. 

Incidence in percent in parenthesis 

Dose levels 

(mg/kg/day) 

0 30 100 300 Recover

y 0 

Recovery 

300 

No. of animals n = 12 n = 12 n = 12 n = 12 n= 5 n= 5 

Mammary gland -  Tubuloalveolar differentiation 

No section 

Absent 

Minimal 

Slight 

Moderate 

2 

7 

3 (25%) 

0 

0 

2 

4 

4 (33%) 

2 (17%) 

0 

2 

3 

6 (50%) 

1 (8%) 

0 

3 

1 

2 (17%) 

4 (33%) 

2 (17%) 

0 

5 

0 

0 

0 

0 

1 

0 

1 (20%) 

3 (60%) 

Prostate  - Reduced secretory content 

No section 

Absent 

Present 

0 

23 

0 

0 

11 

1 (8%) 

1 

7 

4 (33%) 

0 

4 

8 (67%) 

0 

5 

0 

0 

1 

4 (80%) 

Prostate - Chronic inflammatory cell foci 

Absent 

Slight    

12 

0 

12 

0 

11 

0 

11 

1 (8%) 

5 

0 

5 

0 

Seminal vesicles – Reduced secretory content 

Vesicle 1 

No section 

Absent 

Present 

 

Vesicle 2 

No section 

Absent 

Present 

 

0 

11 

1 (8%) 

 

 

0 

11 

1 (8%) 

 

0 

10 

2 (16%) 

 

 

0 

10 

2 (16%) 

 

1 

5 

6 (50%) 

 

 

1 

6 

5 (42%) 

 

0 

0 

12 (100%) 

 

 

0 

0 

12 (100%) 

 

0 

5 

0 

 

 

5 

0 

0 

 

0 

2 

3 (60%) 

 

 

5 

0 

0 

Testes - Atrophy 

Testis 1 

Absent  

Moderate 

Severe 

 

Testis 2 

Absent  

 

12 

0 

0 

 

 

12 

 

12 

0 

0 

 

 

12 

 

12 

0 

0 

 

 

12 

 

12 

0 

0 

 

 

12 

 

5 

0 

0 

 

 

5 

 

3 

1 (20%) 

1 (20%) 

 

 

4 
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Dose levels 

(mg/kg/day) 

0 30 100 300 Recover

y 0 

Recovery 

300 

Severe 

 

Leydig cell   

Absent  

Present 

0 

 

 

11 

1 (8%) 

0 

 

 

12 

0 

0 

 

 

9 

3 (25%) 

0 

 

 

1 

11 (92%) 

0 

 

 

5 

0 

1 (20%) 

 

 

4 

1 (20%) 
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Table 5: Number of female animals with histopathological findings in reproductive-related organs, 

only females that failed to mate/non-pregnant. Incidence in percent in parenthesis. 

Dose levels (mg/kg/day) 0 30 100 300 

No. of animals n=1 n=2 n= 4 n= 11 

No. animals that failed to mate 1 of 12 (8%) 0 1 of 12 (8%) 1 of 11 (9%) 

No. of animals not pregnant 0 2 of 12 (16%) 3 of 12 (25%) 10 of 11 

(90%) 

Mammary gland 

Glandular hyperplasia (minimal)  0 0 0 4 of 11 (36%) 

Ovaries 

Cystic corpora lutea 

Follicular/fluid-filled cyst 

Haemorrhagic cyst 

Vacuolation stroma 

0 

0 

0 

0 

1 of 2 (50%) 

0 

0 

0 

1 of 4 (25%) 

2 of 4 (50%) 

0 

0 

3 of 11 (27%) 

9 of 11 (82%) 

1 of 11 (9%) 

2 of 11 (18%) 

Thyroid 

Follicular cell hypertrophy (minimal) 0 1 of 2 (50%) 0 5 of 11 (45%) 

Uterus/Cervix 

Dilatation horn 1 

Minimal 

Slight 

 

Dilatation horn 2 

Minimal  

Slight 

 

Endometrial gland proliferation 

Keratinisation cervix 

 

0 

0 

 

 

0 

0 

 

0 

0 

 

0 

1 of 2 (50%) 

 

 

0 

1 of 2 (50%) 

 

0 

2 of 2 (100%) 

 

1 of 4 (25%) 

1 of 4 (25%) 

 

 

2 of 4 (50%) 

0 

 

0 

3 of 4 (75%) 

 

1 of 11 (9%) 

1 of 11 (9%) 

 

 

1 of 11 (9%) 

1 of 11 (9%) 

 

1 of 11 (9%) 

1 of 11 (9%) 

Vagina 

Epithelial hyperplasia 

Minimal 

 

Epithelial keratinisation 

Keratin cyst 

 

0 

 

0 

0 

 

0 

 

2 of 2 (100%) 

0 

 

0 

 

1 of 4 (25%) 

0 

 

4 of 11 (36%) 

 

2 of 11 (18%) 

1 of 11 (9%) 
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Table 6: Number of female animals with histopathological findings in reproductive-related organs, 

only pregnant/recovery females. Incidence in percent in parenthesis.  

Dose levels (mg/kg/day) 0 30 100 300 Recovery 

0 

Recovery 

300 

No. of females n=11 n=9 n=7 n=0 n=5 n=5 

Ovaries 

Follicular/fluid-filled cyst 

Absent 

Present 

 

Cystic corpora lutea 

Absent 

Present 

 

9 

2 (18%) 

 

 

6 

5 (45%) 

 

7 

2 (22%) 

 

 

7 

2 (22%) 

 

4 

3 (43%) 

 

 

6 

1 (14%) 

  

5 

0 

 

 

5 

0 

 

1 

4 (80%) 

 

 

5 

0 

Vagina 

Epithelial keratinisation 

No section 

Absent 

Present 

 

0 

11 

0 

 

1 

8 

0 

 

0 

7 

0 

  

0 

2 

3 (60%) 

 

1 

2 

2 (50%) 
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Table 7: Mating performance, Fertility, Gestation Length (P0) 

 

 

 

 

 

 

 

 

 

 

 

 

Table 8: Litter and offspring bodyweight data 
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Table 9: Implantation losses and offspring survival indices 
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Table 10: Sex ratio – Group mean litter values 
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Table 11: Offspring clinical observations – Summary Incidences 
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 Table 12: Reflexological responses for offspring – Group mean litter values 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 13: Necropsy findings of offspring – group incidences  
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3.11 Specific target organ toxicity – single exposure 

 

Not evaluated in this CLH proposal. 

 

3.12 Specific target organ toxicity – repeated exposure 

 

3.12.1 Animal data 

 

3.12.1.1 Study 1 

 

Study reference:  

Takaaki Umano, Ryota Tanaka, Kanji Yamasaki, Endocrine-mediated effects of 4,4’-

(hexafluoroisopropylidene)diphenol in SD rats, based on a subacute oral toxicity study 

Arch Toxicol (2012) 86:151–157. 

 

Test type: 

The study was conducted according to OECD Guideline 407 (Repeated Dose 28-Day Oral Toxicity in 

Rodents), GLP-compliant.  

 

Test substance: 

 Test material used in the study is Bisphenol AF (BPAF EC nr: 216-036-7, CAS no: 1478-61-1).  

Test animals: 

 Rat/Sprague-Dawley/male/female  

 10 animals per sex per dose 

 Age and weight at the study initiation: 8 weeks and ca 310-340 g (males) and ca 203-226 g (females). 

 

Administration/exposure: 

 Route of administration – oral (gavage) 

 Duration and frequency of test/exposure period: daily for 28 days. 

 Doses/concentration levels: 10, 30 and 100 mg/kg bw/day. Dose selection rationale: Chosen after 

completition of a range-finder test. Concentrations did not induce death or severe suffering. 

 Control group and treatment: yes, concurrent vehicle 
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 Vehicle: olive oil - OECD recommended to aid solubility of test item. 

 Amount of vehicle: 5 mL/kg/bw 

 

  

Statistical methods:  

Bartlett’s variance test was performed for the parametric data. Bartlett’s test revealed a homogeneous 

variance, so one-way analysis of variance was conducted and if the result of the one-way analysis was 

significant, Dunnett’s test was performed to compare the treated and the control groups. Data with an 

inhomogeneous variance shown by Bartlett’s test or nonparametric data were subjected to the Kruskal–

Wallis rank test, and if a significant divergence was observed, a Dunnett’s approach was carried out. 

Incidence rates of abnormal estrous cycles, gross pathological findings, and histopathological findings were 

analyzed by Fisher’s “exact” probability test. In the evaluation of the examination results, when a divergence 

from the control was found at a significance level of 1 or 5%, it was regarded as a significant change. 

 

A male rat in the control group was diagnosed as being the subject of an administration error on gross and 

histopathological examination. The error was thought to have happened just before day 22, based on changes 

in body weights and food consumption, so data that contained body weights at days 26 and 28, food 

consumption at days 22 and 28, and all organ weights of this rat were excluded from the statistical analysis. 

 

Results and discussion: 

 

Sensory activity, grip strength and motor activity assessments: not assessed 

Ophthalmologic findings: incidence and severity: not assessed 

Haematological findings: incidence and severity: not assessed 

 

Endocrine disrupting potential:  

Positive. 

 

Clinical signs:  

Several male and female rats in the 100 mg/kg group showed salivation from the first week, and this sign 

disappeared within 90 min of administration. No other abnormal general findings were observed in any of 

the groups. 

 

Salivation in the 100 mg/kg group was not found to be a sign of toxicity because this sign disappeared soon 

after administration and no other related changes were observed. 

 

Mortality:  
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No mortality observed. 

 

Food consumption and compound intake:  

A decrease in body weight gains was found in the male rat 100 mg/kg group and the female rat 30 and 100 

mg/kg groups from the first week after administration and was accompanied by decreased food consumption. 

 

Water consumption and compound intake:  

In male rats, white blood cell counts, total cholesterol, and albumin values decreased in the 100 mg/kg group. 

In female rats, cholinesterase and total cholesterol values decreased and total bilirubin values increased in the 

100 mg/kg group. 

Serum T4 values increased in the 100 mg/kg groups of both sexes, but no changes in TSH were detected in 

any treated groups. 

 

Organ weight findings including organ / body weight ratios:  

In males, the relative weights of kidney, adrenal, and brain increased signifcantly in the 100 mg/kg group 

and the absolute weights of prostate, ventral prostate, seminal vesicle, liver, heart, and spleen decreased in 

this group. In female rats, the relative brain weights increased significantly in the 30 and 100 mg/kg groups, 

and the absolute heart weights decreased in the 100 mg/kg group. 

 

Gross pathological findings:  

Dilatation of the large intestinal lumen was observed in 9 male and female rats in the 100 mg/kg groups, 

respectively. 

 

Histopathological findings:  

In the male rats, the incidence of changes, such as atrophy of testicular Leydig cells, hypertrophy of the 

adrenal zona fasciculata, and decreased hepatocytic glycogen, was higher in the 100 mg/kg group than in the 

control group. In addition, decreased hematopoiesis in the bone marrow and spleen, atrophy of the mammary 

glands, and atrophy of pituitary basophilic cells were also observed in the 100 mg/kg group. In female rats, 

hypertrophy of the adrenal zona fasciculata and decreased hepatocytic glycogen were detected in several rats 

given the chemical. 

 

Table 14: Mean body weight changes following 28 days of treatment 
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Table 15: Selected haematology, clinical chemistry and pathological findings. 
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Table 16: Absolute and relative organ weights 
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3.13 Aspiration hazard 

Not evaluated in this CLH proposal. 

 

 

4 ENVIRONMENTAL HAZARDS 

Not evaluated in this CLH proposal. 


