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Table 18 Data on learning tests in F1 parental male rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation

reproductive toxicity study (SR04222)

Number
Gener- of Time for maze trials (sec) Number of errors for maze trials
ation _ Group animals Day | Day 2 Day 3 Day 4 Day 1 Day 2 Day 3 Day 4
F1 Control 10 Mean 83 48.7 389 215 0.1 96 6.0 20
S.D. 2.5 19.1 14.8 12.3 0.1 50 34 13
HBCD 150 ppm 10 Mean 8.0 43.5 278 30.4 0.0 84 3.1 3.1
S.D. 1.1 - 184 8.8 123 0.0 39 1.5 25
HBCD 1500 ppm 10 Mean 6.9 332 324° 28.0 0.0 6.9 52 25
SD. 13 12.0 373 247 00 29 6.0 1.8
HBCD 15000 ppm 10 Mean 8.3 40.8 184 % 196 0.1 8.0 21°% 2.0
SD. 2.5 174 - 49 52 0.1 4.1 1.2 - 19

Day 1 : Used a straight channel.
Days 2-4 : Used a multiple T-maze.

. Significantly different from the control at p<0.05 by Mann-Whitney U-test.
8. Significantly different from the control at p< 0.01 by Mann-Whitney U-test.



Table 19 Data on learning tests in F1 parental female rats treated with 1,2,5,6,9,lO-hexabromocyclododécane (HBCD) in the two-generation
reproductive toxicity study (SR04222) '

Number ]

Gener- ' of Time for maze trials (sec) Number of errors for maze trials
ation Group animals Day 1 Day 2 Day 3 Day 4 Day 1 Day 2 Day 3 Day 4
F1 Control 10 Mean 122 49.1 42.1 28.3 0.4 8.6 5.5 2.7
S.D. 47 18.2 326 8.1 0.4 2.8 4.1 1.7
HBCD 150 ppm 10 Mean 10.8 434 35.1 31.6 0.2 7.7 53 38
SD. 4.0 17.1 158 19.6 0.2 34 3.1 44
HBCD 1500 ppm 10 Mean 8.8 40.7 345 30.7 0.1 72 5.0 4.0
S.D. 4.4 14.2 23.3 13.0 0.1 2.7 3.8 26
HBCD 15000 ppm 10 Mean 10.5 39.2 315 25.4 0.3 83 53 4.0
S.D. 23 12.2 194 10.1 0.3 2.7 2.7 2.1

(87}

No
k:’ Day 1 : Used a straight channel.

Days 2-4 : Used a multiple T-maze.



Table 20 Hematological findings in FO and F1 parental male rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation

reproductive toxicity study (SR04222)

Differential count of WBC %

Number Neutrophil
Gener- of WBC Stab Seg- Eosino- Baso- Mono- Lympho-

ation  Group animals 10%ul form mented phil phil cyte cyte Others

FO Control 10 Mean 104 0.48 8.00 0.84 0.00 220 88.5 0.00

S.D. 26 0.73 524 1.12 0.00 0.78 6.5 0.00

HBCD 150 ppm 10 Mean 105 0.36 824 0.60 0.00 2.04 88.8 0.00

S.D. 34 030 198 0.54 0.00 0.87 2.4 0.00

HBCD 1500 ppm 10 Mean 109 0.64 7.68 0.52 0.00 232 88.8 0.00

S.D. 34 0.28 326 0.42 0.00 1.16 3.9 0.00

HBCD 15000 ppm 10 Mean 96 0.56 8.68 1.16 0.00 2.08 87.5 0.00

S.D. 28 0.51 4.61 0.79 0.00 0.86 4.6 0.00

Fl1 Control 10 - Mean 108 0.68 8.64 - ‘ 0.64 0.04 1.84 88.2 0.00

S.D. 24 0.46 3.57 0.39 0.13 0.66 4.4 0.00

HBCD 150 ppm 10 Mean 104 0.36 6.92 0.52 0.00 128 90.9 0.00

S.D. 24 0.40 2.68 0.46 0.00 0.70 2.7 0.00

HBCD 1500 ppm 10 Mean 130 048 9.76 0.52 0.00 1.52 87.7 0.00

) S.D. 35 0.53 4.76 0.46 0.00 0.80 5.9 0.00

HBCD 15000 ppm 10 Mean 112 0.68 9.80 1.00 0.00 1.24 873 0.00

S.D. 28 0.42 4.91 0.57 0.00 5.7 0.00

0.61
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Table 21 Hematological findings in FO and F1 parental female rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation
reproductive toxicity study (SR04222)

Differential count of WBC %

Number Neutrophil
Gener- of WBC Stab Seg-- Eosino- Baso- Mono- Lympho-
ation  Group animals 10%/uL form mented  phil phil cyte cyte Others
Fo Control 10 Mean 85 1.32 21.68 1.48 0.00 3.04 725 0.00
S.D. 30 0.57 8.08 1.05 0.00 0.63 8.7 0.00
HBCD 150 ppm 10 Mean 85 0.60 . 10.56 ** 1.12 0.00 276 85.0 ** 0.00
S.D. 23 0.39 4.19 0.67 0.00 1.15 5.0 0.00
HBCD 1500 ppm 10 Mean 76 0.84 16.84 1.24 0.04 2.60 78.4 0.00
S.D. 13 0.55 9.19 0.74 0.13 1.55 9.5 0.00
HBCD 15000 ppm 10 Mean 81 1.12 23.28 0.88 0.04 3.88 70.8 0.00
S.D. 21 0.70 8.13 0.75 0.13 1.36 9.0 0.00
F1 Control 10 Mean 111 0.30 12.72 0.60 0.00 2.32 83.6 .0.00
SD. 40 0.57 821 0.66 0.00 0.49 94 0.00
HBCD 150 ppm 10 Mean 108 1.12 18.88 0.60 0.00 324 76.2 0.00
SD. 25 0.49 9.19 047 0.00 1.56 9.6 0.00
HBCD 1500 ppm 10 Mean 88 0.80 12.88 1.00 000 . 172 £3.6 0.00
S.D. 26 0.50 7.46 0.66 0.00 1.61 8.3 0.00
HBCD 15000 ppm 10 Mean 92 1.24 22.44 0.64 0.00 2.68 73.0 0.00
SD. 26 0.87 11.17 0.39 0.00 1.25 11.6 0.00

*, Significantly different from the control at p <0.05 by Dunnett’s test.
#+: Significantly different from the control at p=0.01 by Dunnett’s test.
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Table 22 Blood chemical findings in FO and F1 parental male rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD)

in the two-generation reproductive toxicity study (SR04222)

Gener- Number TP Albumin Globulin
ation Group of animals g/dL g/dL g/dL
FO Control 10 Mean 5.08 230 3.68
S.D. 0.22 0.12 0.21
HBCD 150 ppm 10 Mean 6.05 2.33 372
S.D. 0.30 0.09 0.25
HBCD 1500 ppm 10 Mean 6.30 ** 2.28 4,02 **
S.D. 0.19 0.10 0.13
HBCD 15000 ppm 10 Mean 6.40 ** 239 4,01 **
S.D. 0.17 0.07 0.19
F1 Control 10 Mean 5.95 225 3.70
S.D. 0.08 0.10 012
HBCD 150 ppm 10 ‘Mean 5.87 2.22 3.65
S.D. 0.29 0.14 0.25
HBCD 1500 ppm 10 Mean 6.04 2.23 3.81
s.D. 0.27 0.13 0.20
HBCD 15000 ppm 10 Mean 6.27 % 2.29 3.98 *
S.D. 0.26 0.14 0.21

**: Significantly different from the control at p<:0.01 by Dunnett’s test.
*%. Significantly different from the control at p<0.01 by Mann-Whitney U-test.
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Table 23 Blood chemical findings in FO and F1 parental female rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD)
in the two-generation reproductive toxicity study (SR04222)

Gener- Number TP Albumin Globulin
ation Group of animals g/dL g/dL g/dL
FO Contro) 10 Mean 5.85 2.47 3.38
S.D. 0.39 0.18 0.28
HBCD 150 ppm 10 Mean 6.33 * 2.63 3.70 *
S.D. 0.26 0.14 0.19
HBCD 1500 ppm 10 Mean 6.19 2.59 3.60
S.D. 0.43 0.22 0.29
HBCD 15000 ppm 10 Mean 6.54 ** 2.60 3.94 **
S.D. 0.48 0.18 0.33
F1 Control 10 Mean 6.05 2.47 3.58
S.D. 0.25 0.14 0.19
HBCD 150 ppm 10 Mean 6.25 - 2.52 373
S.D. 0.37 0.19 0.23
HBCD 1500 ppm 10 Mean 597 2.48 3.49
SD. 0.51 0.15 0.37
HBCD 15000 ppm 10 Mean 636 2.53 3.83
S.D. 0.32 0.13 0.28

*: Significantly different from the control at p<0.05 by Dunnett’s test.
*#*: Significantly different from the control at p=0.01 by Dunnett’s test.



Table 24 Serum hormone levels in FQ and F1 parental male rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation reproductive

toxicity study (SR04222)
Gener- Number Testosterone  DHT Ly FSH T3 T4 TSH
ation  Group of animals (ng/mL) - (pg/ml) (ng/mL) (ng/mL) (ng/dL) (pg/dL) (ng/mL)
, 1
FO Control 8 Mean 0.76 70.7 0.81 8.90 143.6 4.04 16.15
: S.D. 0.48 20.8 - 1.25 29.0 1.42 3.78
© :
HBCD 150 ppm 8 Mean 1.18 68.8 - 8.69 1382 398 16.18
S.D. 0.63 27.0 - 332 21.6 0.89 8.61
, : ©®
HBCD 1500 ppm 8 Mean 0.90 48.7 - 7.52 5% 121.6 297 19.14
S.D. 0.55 13.8 - 037 . 15.6 . 0.76 6.02
8))
HBCD 15000 ppm 8 Mean 1.02 54.8 0.87 7.99 126.9 2,49 ** 23.26
S.D. . 0.50 14.6 - 1.03 16.3 0.59 10.90
Fi Contrql 8 Mean 0.79 59.1 1.56 11.14 1221 3.54 11.93
S.D. 0.42 19.9 0.50 1.80 9.9 0.29 4.62
Q)]
HBCD 150 ppm 8 Mean 0.55 75.8 1.35 9.68 123.0 3.44 11.50
S.D. 0.17 25.7 0.36 1.36 13.7 0.86 294
)
HBCD 1500 ppm 8 Mean 0.76 96.6 * 1.28 9.76 1236 332 15.78
S.D. 037 344 0.33 1.07 22.6 0.98 6.48
HBCD 15000 ppm 8 Mean 0.71 83.3 1.24 10.62 122.3 3.18 15.54
S.D. 0.18 21.6 0.16 ‘ 1.15 20.4 0.48 5.76

a: Values in parentheses are the number of data available; the actual measurement of LH was below the lower limit of quantification (<0.80 ng/mL) in 7, 8, 8 and 7 animals
in the control, 150, 1500 and 15000 ppm groups, tespectively, in the FO generation and 1 animal each in the 150 and 1500 ppm groups in the F1 generation.

-t Not applicable. '

*: Significantly different from the control at p=0.05 by Dunnett’s test.

**: Significantly different from the control at p=0.01 by Dunnett’s test.

8. Significantly different from the control at p=0.01 by Mann-Whitney U-test.
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Table 25 Serum hormone levels in FO "and F1 parental female rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation reproductive

toxicity study (SR04222)
Gener- Number Estradiol Progesterone  LH' FSH T3 T4 TSH
ation  Group of animals (pg/mL) (ng/mL) (ng/mL) (ng/mL) (ng/dL) (ug/dL) (ng/mL)
) ‘
FO Control - 8 Mean 56.2 8.45 0.98 4.17 133.1 2.84 10.68
S.D. 133 2.56 0.06 0.51 15.9 0.61 1.35
©
HBCD 150 ppm 8 Mean 65.8 8.22 - 4.84 140.9 3.14 14.83 5
S.D. 10.2 7.43 - 0.63 16.3 0.48 2.47
. ©
HBCD 1500 ppm 8 Mean 57.8 7.51 - 4.88 146.5 3.00 1537 %
- S.D. 21.1 3.62 - 1.05 29.5 0.77 2.17
m
HBCD 15000 ppm 8 Mea.n 59.0 6.06 L.11 5.86 ** 134.7 1.96 * 21.59 %
S.D. 23.6 2.91 - 1.11 25.6 0.55 8.87
™M
F1 Control 8 Mean 66.5 7.04 138 5.89 146.7 3.59 10.35 -
S.D. 142 3.31 0.22 1.60 ' 175 1.08 2.04
_ 0]
HBCD-150 ppm 8 Mean 753 7.10° 1.43 6.07 143.3 ' 3.56 15.36
S.D. 24.7 3.63 0.30 0.60 18.1 0.53 4.18
HBCD 1500 ppm 8 Mean 576 691 122 6.33 132.1 3.39 18.09 **
S.D. 324 3. 0.27 0.82 26.2 1.21 5.23
HBCD 15000 ppm 8 Mean 59.0 9.19 1.17 6.52 1304 258 17.28 *
S.D. 9.1 5.30 0.16 0.95 17.8 0.37 5.58

a: Values in parentheses are the number of data available; the aciual measurement of LH was below the lower limit of quantification (<0.80 ng/mL) in 6, 8, 8 and 7 animals
in the control, 150, 1500 and 15000 ppm groups, respectively, in the F0 generation and 1 animal each in the control and 150 ppm groups in the F1 generation.
-: Not applicable.

*; Significantly different from the control at P=0.05 by Dunneit’s test.
**: Significantly different from the control at p=0.01 by Dunnett’s test.

%%, Significantly different from the control at p<0.01 by Mann-Whitney U-test.
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Table 26 Autopsy findings in FO and F1 parental male rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation reproductive toxicity study (SR04222)

) HBCD (ppm)
Gener- Control 150 1500 15000
ation Item A B: C T A B C T A B C T A B C T
FO Number of animals examined 24 0 0 24 22 2 0 24 20 4 0 24 18 5 1 24
Number of animals with abnormal findings 2 - -2 21 - 3 4 1 - 5 3 1 1 s
Findings® T
Harderian gland: Yellowish green mass 0 - - 0 0 0 - 0 0 0 - 0 1 0 0 1
Incisor: Malocclusion/fracture : 0 - - 0 1 0 - 1 0 1 - 1 1 0 0 1
Maxilla: Deformity/fracture 0 - - _ 0 0 0o - 0 0 1 - 1 0 1° 0o 1
Hard palate: Hemorrhage 0 - -0 0o 0 S0 0 0 -0 o 1* o 1
Nasal skin: Edema, subcutis 0 - - 0 0 0 - 0 0 0 - 0 0o 1* o0 1
Cervical adipose tissue: Edematous 0 - - 0 0 0 - 0 0 0 -0 0 0 1 1
Cerebrum: Dilatation, ventricle 0 - - 0 0 0 - 0 1 0 - 1 0 0 0 0
Pituitary gland: Cyst 1 - - 1 0 0 - 0 0 0 - 0 0 0 0 0
Liver: Hypertrophy 0 - - 0 0 0 - 0 0 0 - 0 0 0 1 1
Dark red discoloration” 0 - - 0 0 0 - 0 0 0 - 0 0 0 1 1
Yellowish white patch 0 - - 0 0 0 - 0 1 0 - 1 0 0 0 0
Thoracic cavity: Hydrothorax- 0 - - 0 0 0 - 0 6 0 - 0 0 0 1 1
~ Abdominel cavity: Ascites 0o - - o 0 0 - 0 "o 0o -0 00 1 1
Stomach; Dark red contents 0 - - 0 0 0 - 0 0 0 - 0 0 1 0 1
Tleum: Diverticulum 0 - - 0 0 { - { 0 0 - 0 0 0 0 0
Kidney: Dilatation, renal pelvis 0 - - 0 1 0 - 1 2 0 - 2 I "0 0 1
Fine white granule, renal pelvis 0 - - 0 1 0 - 1 0 0 - 0 1 0 0 1
Testis: Small size 1 - - 1 0 1 - 1 0 0 - 0 0 0 0 0
Epididymis: Small size 0 - - 0 0 1 - 1 0 0 - 0 0 0 0 0
Hypoplasia 1 - - 1 0 0 - 0 0 0 - 0 0 0 0 0
Seminal vesicle: Small size 1 - - 1 0 0 - 0 0 0 - 0 0 0 0 0
(to be continued)

Statistical analyses were made based on the total number of animals examined. ) '
Fate: A, animals that impregnated a female; B, animals that unsuccessfully mated or did not impregnate a female; C, animals that died during the study; T, total (A+B+C).
a: Values represent the number of animals that showed abnormal findings.

b: Euthanized in treatment week 13 because of fracture of the nasal bone due to an accident in the cage.

-: Not applicable.
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Table 26 {continued) Autopsyb findings in FO and F1 parental male rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation reproductive toxicity study (SR04222)

HBCD (ppm) _
Gener- ' . Control 150 1500 15000
ation Item A B C T A B C T A B C T A B C T
Fl Number of animals examined 23 1 0 24 23 1 0 .24 19 3 2 24 21 3 0 24
Number of animals with abnormal findings 4 1 - 5 2 0 - 2 8 2 2 12 12° 3 S il
Findings® ’
Eyeball: Opacity 0 0 - 0 0 0 - 0 0 0 0 0 1 0 - 1
Incisor: Malocclusion 0 0 - 0 2 0 - 2 2 0 1 3 0 0 - 0
Nasal bone: Deformity 0 0 - 0 2 0 - 2 1 0 1 2 0 0 - 0
Spleen: Atrophy 0 0 - 0 0 0 - 0 0 0 1 1 0 0 - 0
Liver: Hypertrophy 0 0 - 0 0 0 - 0 0 0 1 1 0 0 - 0
Yellowish white patch 0 0 - 0 0 0 - 0 0 0 0 0 "0 1 - 1
. Digestive tract: Retention, gas 0 0 - 0 0 0 - 0 0 0 1 1 0 0 - 0
Kidney: Dilatation, renal pelvis 2 1 - 3 0 0 - 0 5 2 0 7 10 { - I1*
Fine white granule, renal pelvis 2 1 - 3 0 0 -0 2 0 0 2 6 2 - 3
Rough surface . 0 0 - 0 0 0 - 0 0 0 0 0 1 0 - 1
Testis: Atrophy 1 0 - 1 0 0 - 0 0 0 0 0 0 0 - 0
Epididymis: Atrophy 1 0 - 1 0 0 - 0 0 0 0 0 0 0 - 0

Statistical analyses were made based on the total number of animals examined,

Fate: A, animals that impregnated a female; B, animals that did not impregnate a female; C, animals that died during the study; T, total (A+B+C).
a: Values represent the number of animals that showed abnormal findings.

-: Not applicable. ,

*: Significantly different from the control at p=0.05 by Fisher’s exact probability test.

**: Sienificantly different from the control at p=0.01 by Fisher’s exact probability test.
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Table 27 Autopsy findings in FO and F1 parental female rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation reproductive toxicity study (SR04222)

HBCD (ppm)
Gener- Control 150 1500 15000
ation Item A B C D T A B C D T A B C D T A B C D T
FO Number of animals examined : 24 0 0 0 24 21 1 2 0 24 20 0 4 0 24 17 1 4 2 24
Number of animals with abnormal findings 1 - - -1 o 1 0 - 1 o - 2 - 2 1 0 0 2 3
Findings®
Incisor; Malocclusion 0 - - - 0 ¢ 0 0 - 0 0 - 1 - 1 o o o0 0 O
Pituitary gland: Hypertrophy o - - - 0 O 0 0 - 0 0 - 1 - 1 0o 0 0 0 o0
Cyst T - - -1 0 0 0 - 0 0 - 0 - 0 0 0 0 0 O
Thoracic cavity: White mass 0 - - - 0 0 0 0 . - 0 0 - 0 - 0 0o 0 o 1 1
Hydrothorax 0 - - -0 0 0 0 -0 0 -0 - 0 0 0 ¢ 1 1
Thymus: Atrophy 0 - - - 0 c 0 O - 0 0 -0 -0 0 0 0 1 1
Lung: Dark red discoloration 0o - - - 0 0 0 0 - 0 0 - 0 - 0 o 0 o0 2 2
Spleen: Swelling 0 - - - 0 0 0 0 - 0 0 - 0 - 0 o 0 0 1 1
Lymph node: Swelling (submandibular, axillary, 0o - - - 0 o 0 o0 - O o - 0 - 0 0o 0 o0 1 1
pancreaticosplenic, mesenteric, renal,
lumbar and inguinal lymph nodes)
Qvary: Dark red cyst 0 - - - 0 6 0 0 - 0 0 - 0 - 0 6 0 0 1 1
Uterine horn: Yellowish white mass 0 - - - 0 o 1 0 - 1 g - 0 - 0 o 0 0 0 O
Dark red mass 6 - - - 0 60 0 0 - O 0o - 0 -0 1 0 0 0 1
(to be continued)

Statistical analyses were made based on the total number of animals examined.

Fate: A, animals that had weanlings; B, animals that did not produce viable pups or wcanlmgs C, animals that unsuccessfully mated or were nat pregnant; D, animals that were cuthanized or died during
the study; T, total (A+B-+C+D). .

a: Values represent the number of animals that showed abnormal findings.

-: Not applicable.
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Table 27 (continued) Autopsy findings in FO and F1 parental female rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation reproductive toxicity study (SR04222)

HBCD (ppm)
Gener- Control 150 1500 15000
ation Item A B C T A B C T A B C T A B C T
Fi Number of animals examined 22 1 1 24 22 1 1 24 20 1 3 24 13 8 3 24
Number of animals with abnormal findings 2 0 0 2 2 0 0 2 4 0 0 4 0 0 3 3
Findings" .
Incisor: Malocclusion 0 0 0 0 0 0 0 0 2 0 0 2 0 0 0 0
Nasal bone: Deformity 0 0 0 0 0 0 0 0 2 0 0 2 0 0 0 0
Thyroid: Aplasia (unilateral) 1 0 0 1 0 0 0 0 1 0 0 1 0 0 0 0
Glandular stomach: Black patch, mucosa 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0
Liver: Hepatodiaphragmatic nodule . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Kidney: Dilatation, renal pelvis 1 0 0 1 1 0 0 1 1 0 0 1 0 0 0 0
Deformity 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0
Fine white granule, renal pelvis 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Uterus: Dilatation, lumen 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Retention, yellowish white fluid 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Vagina: Dilatation, lumen 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Retention, yellowish white fluid 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 T

Stetistical analyses were made based on the total number of animals examined.
Fate: A, animals that had weanlings; B, animals that did not produce viable pups or weanlings; C, animals that were not pregnant; T, total (A+B+C).
a: Values represent the number of animals that showed abnormal findings.



Table 28 Absolute and relative organ weights in FO and F1 parental male rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation reproductive toxicity study

(SR04222)
Number Body Pituitary
Gener- of weight Brain gland Thyroid" Thymus Liver Kidney" Spleen
ation Group - animals g g % mg 10°% mg 10°% mg 107% g % g % mg 10°%
FQ Control‘ 24 Mean 566.0 2.18 0.386 132 233 242 4,28 323 574 1831 3.23 3.51 0.619 848 150
S.D. 365 0.09 0.022 1.6 020 38 0.71 88 16.7 224 0.26 0.36  0.044 136 19

HBCD 150 ppm 24 Mean 5842  2.17 0.374 134 230 243 4.17 305 523 19.50 3.33 3.55 0610 828 142
S.D. 443 0.08 0.026 1.6 026 4.5 0.77 82 140 229 0.24 0.27  0.046 109 21

HBCD 1500 ppm 24 Mean  597.7* 2.18 0369° 132 222 243 4.09 299 503 2049* 341* 358 0.601 855 143
S.D. 557  0.08 0.041 L5 025 42. 0.73 64 106 3.24 0.31 0.43  0.068 160 25

HBCD 15000ppm 22 ~ Mean 5725 215 0.378 126 220 29.6** 5.17* 315 548 23.27** 4.06** 365 0.640 843 148

S.D. 436 008 0.027 12 015 5.9 1.00 71 106 2.34 0.22 0.27 0.059 248 46
1
N
e F1 Control 24 Mean 6056  2.19 0.363 13.1 216 243 4.03 344 567 19.83 3.27 3.74 0618 885 146

S.D. 419  0.08 0.028 L5 022 4.9 0.79 72 10.8 2.06 0.18 0.34  0.037 168 = 26

HBCD 150 ppm 24 Mean  576.7 222 0.388* 136 237*%* 242 4.22 305 528 1936 3.34 3.59  0.625 840 146
S.D. 59.0 0.8 0.036 L6 023 3.0 0.63 92 143 313 0.26 0.36  0.052 147 22

HBCD 1500 ppm 22 Mean  613.3 2.18 0.358 132 217 25.4 4.15 368 598  20.73 337 3.77 0619 878 143
S.D. 592  0.09 0.034 1.4 022 47 0.72 100 144 3.01 0.25 033 0.074 163 22

HBCD 15000 ppm 24 Mean 584.4 2.11 ** 0.363 133 228 200  496** 341 583  2261** 3.86** 377 0.645 851 146
S.D. 54.9 0.07 0.032 1.2 023 5.6 0.87 76 1L 3.04 0.28 0.58  0.080 113 17

(to be continued)
a: Values represent the total weights of the organs of both sides,
*: Significantly different from the control at p=0.05 by Dunnett’s test.
**: Significantly different from the contro] at p=0.01 by Dunnett’s test.
%. Significantly different from the control at p=<0.05 by Mann-Whitney U-test.
%, Significantly different from the control at p=0.01 by Mann-Whitney U-test.
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Table 28 (continued) Absolute and relative organ weights in FO and F1 parental male tats treated with ] ,2,5,6,9 10—hexabromocyclododecane
(HBCD) in the two-generation reproductive toxicity study (SR04222)

Number Serminal

Gener- of Adrenal® Testis" Epididymis® vesicle Prostate
ation  Group animals mg  10°% g % mg 10°% g % mg 10°%
Fo Control 24 Mean 534 94 3.34 » 0.592 1300 230 2.39 0.423 734 130
S.D. 9.6 14 0.32 0.065 172 33 0.29 0.056 109 21
HBCD 150 ppm 24 Mean 551 9.5 3.38 0.582 1268 218 2.30 0.394 722 124
S.D. 7.9 14 0.64 0.116 194 35 0.35 0.051 165 28
HBCD 1500 ppm 24 Mean 54.8 92 347 0.585 1299 219 2.20 0.369 ** 755 126
S.D. 9.2 17 0.25 0.066 89 22 0.29 0.044 173 25
HBCD 15000 ppm 22 Mean 54.6 9.6 3.29 0.579 1272 224 2.20 0.385 * 735 129
S.D. 6.9 1.3 0.36 0.082 115 30 0.28 0.052 144 25
Fl Control 24  Mean 59.7 9.9 3.63 0.602 1346 223 2.36 6.391 834 137
S.D. 11.0 L6 0.33 0.069 107 24 0.26 0.051 195 28
HBCD 150 ppm 24 Mean 63.1 10.9 352 0.614 1328 232 2.28 0.398 779 135
S.D. 15.8 2.3 0.27 0.049 104 24 0.22 0.050 217 34

HBCD 1500 ppm 22 Mean 60.3 9.9 351 0.576 1282 210 233 0382 803 131
S.D. 10.7 1.8 035  0.062 109 19 029  0.051 175 30

HBCD'ISOOOppm 24 Mean 594 102 345 0593 1357 234 238 0409 789 135
S.D. 6.7 1.1 036  0.065 104 23 022 0.045 159 22

a: Values represent the total weights of the organs of both sides.
*; Significantly different from the control at p<0.05 by Dunnett’s test.
*#*: Significantly different from the control at p=<0.01 by Dunnett’s test.



Table 29 Absolute and relative organ weights in F0 and F1 parental female rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation reproductive toxicity study

(SR04222)
Number Body Pituitary :
Gener- of weight Brain gland Thyroid® Thymus Liver Kidney" Spleen
ation  Group animals g g % mg  10°% mg  10°% mg  10°% g % g % mg  107°%
FO Control 24 Mean  310.5 2.04 0.658 156  5.04 19.7 6.38 232 752 14.52 4.69 244 0.787 588 189
S.D. 18.2 0.06 0.043 25 079 23 0.89 38 13.2 1.51 0.52 0.24  0.056 75 19

HBCD 150 ppm 21 Mean 3093 2.04 0.664 161  5.21 18.5 5.99 238 77.3 14.66 4.76 234 0759 577 187
S.D. 27 0.07 0.045 22 0.65 42 1.27 63 20.9 1.68 0.65 0.18  0.062 83 24

HBCD 1500 ppm 20 Mean  304.8 2,04 0.673 16.3 537 19.6 6.47 .252 82.6 14.82 4.88 236  0.777 570 188
S.D. 25.8 0.07 0.051 1.8 0.58 3.6 1.32 73 213 1.50 0.48 0.21  0.056 89 28

HBCD 15000 ppm 17 Mean 3134 2.00 0.643 153 490 25°% 720 200 64.4 19.01 ** 6.07** 239 0.764 584 187

S.D. 24.2 0.07 0.052 1.8 046 41 130 64 2L1 2.16 0.47 020  0.045 72 22
Fl1 Control 22 Mean 3229 2.07 0.645 147 456 19.3 6.01 250 71.4 13.49 4.18 236 0.732 632 195
S.D. 25.9 0.09 0.045 L5 043 33 1.01 62 174 1.59 042 023  0.054 124 33

HBCD 150 ppm 22 Mean 3270 2.06 0.634 158 483 198  6.08 233 71.6 14.30 4.39 231 0710 595 183
S.D. 24.8 0.07 0.053 27 081 35 1.05 62 19.9 1.29 0.44 0.19  0.068 68 24

HBCD 1500 ppra 20 Mean  328.6 2.06 0.630 15.5 472 21.5 6.54 276 83.8 14.35 4.38 239 0729 624 190
S.D. - 202 0.08 0.045 1.8 059 4.6 1.36 80 218 141 0.47 0.18  0.070 93 27

HBCD 15000 ppm 13 Mean  307.8 1.97** 0.646 143 4.62 23.9**% 7.76 ** 259 839 15.58 **+ 5.05** 223 0.726 578 188
S.D. 30.5 0.06 0.056 3.0 0.68 4.5 1.36 76 222 2.38 0.50 026 0.051 70 16

(to be continued)
a: Values represent the total weights of the organs of both sides.
*+: Significantly different from the control at p=0.01 by Dunnett’s test.
*: Significantly different from the control at p=0.0] by Mann-Whitney U-test.
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Table 29 (continued) Absolute and relative organ weights in FO and F1 parental female rats treated with 1,2,5,6,9,10-
hexabromocyclododecane (HBCD) in the two-generation reproductive toxicity study (SR04222)

Number
Gener- : of Adrenal® Ovary' Uterus

ation . Group animals mg  10°% mg 10%  mg 10°%
FO  Cortrol 24 Mean 65.7 212 1019 328 959 309
S.D. 8.0 2.7 14.9 43 154 46

HBCD 150 ppm 21 Mean 66.9 21.8 103.1 334 960 313

S.D. 10.0 3.8 132 43 151 62

HBCD 1500 ppm 20 Mean 69.1 22.7 106.3 35.0 978 323

S.D. 9.0 25 13.2 4.4 151 57

HBCD 15000 ppm 17 Mean 72,5 * 23.2 111.4 35.7 920 296

i S.D. 84 3.0 16.6 56 179 66

‘F1 Control 22 Mean 70.8 ‘22.0 1024 31.8 966 299
S.D. 10.4 3.1 12.9 42 216 64

HBCD 150 ppm 22 Mean 739 22.6 106.4 326 913 282

S.D. 10.5 3.1 132 39 188 65

HBCD 1500 ppm 20 Mean 74.3 22.8 108.6 33.1 955 291

SD. 9.6 2.8 18.0 53 204 64
HBCD 15000 ppm 13 Mean 7.7 233 1049 341 949 313

S.D. 13.4 35 16.9 4.2 156 69

a: Values represent the total weights of the organs of both sides.
*: Significantly different from the control at p=0.05 by Dunnett’s test.



Table 30 Histopathological findings in FO and F1 parental male rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation reproductive toxicity study (SR04222)

HBCD (ppm)
Gener- Control 150 1500 15000
ation  Item A B C T A B C T A B C T A B C T
FO  Number of animals examined 24 0 0 24 2 2 0 20 4 0 24 18 5 1 2
Findings in organs/tissues examined*™ ‘ .
Liver: Microgranuloma 11 - - 1 - 0 - 0 0 1 - .1 11 4 0 15
Congestion 0 - - 0 - 0 - 0 0 0 - 0 0 D 1 1
Fatty change, periportal 1 - - 1 - 0 - 0 0 0 - 0 0 0 0 0
, Focal necrosis, granulation and mineralization 0 - - 0 - 0 - 0 1 0 - 1 0 0 0 0
Thyroid: Small size, follicle 0o - -0 0 0 -0 6 0 - 6* 15 5° - 20
Hypertrophy of follicular cell 0 - - 0 0 0 - 0 30 - 3 1o 1
Bone marrow: Hyperplasia, myeloid 0 - - 0 - 0 -0 - 0 - 0 1 0 0 1
Testis: Atrophy of seminiferous tubule 1 - - 1 - 1 - 1 - 0 - 0 0 o0 0 0
Hyperplasia of interstitial cell 0 - - 0 - 1- - 1 - 0 - 0 0 0 0 0
Necrosis and retention in spermatid 0 - - 0 - 0 - 0 - 0 - 0 1 0 0 1
Dccrease in spermatid 0 - - 0 - 0 - 0 - 0 - 0 2 .0 0 2
Multinucleated giant cell formation 0 - - 0 - 0 - 0 - 0 - 0 1 0 0 1
Edema in interstitium ) 1 - - 1 - 0 - 0 - 0 - 0 1 0 0 1
Epididymis: Decrease in spermatozoa 0 - - 0 - 1 - 1 - 0 - 0 0 0 0 0
To el dcbrisinjumen — (S TS HC N R Y S S N
B Hypoplasia 1 - - 1 - 0 - 0 - 0 - 0 0 0 0 0
! Prostate: Cellular infiltration of inflammatory cell 14 - - 14 - 1 - 1 - 2 - 2 5 2 1 8
Pituitary gland: Cyst on pars nervosa 1 - - 1 - - - - - - - - 0 0 0 0
Findings in organs/tissues in which abnormal findings were grossly observed®
Number of animals examined 0 0 0 0 1 0 0 1 3 0 0 3 2 0 1 3
Cerebrum: Dilatation of ventricle - - - - - - - 1 - T
Harderian gland: Purulent inflammation - - - - - - - - - - - - 1 - - 1
Kidney: Dilatation of renal pelvis - - - - 1 - - 1 2 - - 2 1 - - 1
Calculus in renal pelvis and hyperplasia of renal pelvic mucosa - - - - 0 - - 0 0 - - 0 1 - - i
Mineralization in papilla - - - - 1 - - 1 0 - - 0 0 - - 0
Pyelitis - T 0 - - 0 1 R 0 - - 0
Cervical adipose tissue: Cellular infiltration of inflammatory cell and edema - - - - - - - - - - - - - - 1 1
(to be continued)

" Fate: A, animals that impregnated a female; B, animals that unsuccessfully mated or did not impregnate a female; C, animals that died during the study; T, total (A+B+C).

a: Values represent the number of animals that showed abnormal findings.

b: Statistical analyses were made between the control and 15000 ppm groups, except for the thyroid between the control and all treated groups, based on the total number of animals examined.
¢: Organs/tissues examined wére the liver, thymus, thyroids, splecn, adrenals, bone marrow (femur), mesenteric lymph nodc, Peyer’s patch, testis, epididymis, seminal vesicles, coagulating glands, prostate,

mammary gland and pituitary gland.

d: Including the animal that was euthanized in treatment week 13 because of fracture of the nasal bone due to an accident in the cage.

¢: The number of animals examined on the thyroids was 23 due to autolysis.

-: Not applicable.

*: Significantly different from the control at p=0.05 by Fisher’s exact probability test.
**: Significantly different from the control at p<0.01 by Fisher’s exact probability test.
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Table 30 (continued) Histopathological findings in FO and F1 parental male rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation reproductivé toxicity study (SR04222)

. HBCD (ppm)
Gener- Control 150 1500 15000
ation Item A B C T A B C T A B C T A B T
F1  Number of animals examined 22 10 24 23 1 0 24 19 3 2 24 213 24
Findings in organs/tissues examined*>*
Liver: Microgranuloma 14 1 - 15 - 0 - 0 - 3 1 4 12 1 13
Congestion 0 0 - 0 - 0 - 0 - 0 1 1 0 0 0
Focal fibrosis 0 0o - 0 -0 - 0 -0 0 o 0 1 1
Thyroid: Small size, follicle 0 0 - 0 0 0 - 0 2 0 - 2 10 1 11 **
Spleen: Atrophy of white pulp 0 0 - 0 0 - 0 - 0 i 1 0 0 0
Testis: Atrophy of seminiferous tubule, spermatic granuloma 1 0 - 1 - 0 - 0 - 0 - 0 0 0 0
and edema in interstitinm
Epididymis: Decrease in spermatozoa and cell debris in lumen 1 0 - 1 -0 -y T T T 0 0 0
Prostate: Cellular infiltration of inflammatory cell 12 1 - 13 - 1 - 1 - 3 - 3 9 2 11
Pituitary gland: Tubular structure, pars intermedia .0 0 - 0 - - - - - - - - 1 0 t
Findings in organs/tissucs in which abnormal findings were grossly observed®
Number of animals examined = 4 1 0 5 0 0 0 0 6 2 0 8 12 2 14
Eyeball: Deposit of hemosiderin and fibrosis in cornea - - - - - - . - - - - - 1 - 1
Adhesion between cornea and iris, and mineralization in lens - - - - - - - - - - R R 1 - 1
Kidney: Dilatation of renal pelvis 2 1 - 3 - - - - 5 2 - 7 10 1 11
Mineralization in renal pelvic mucosa/cortex/cortico- 0 0 - 0 - - - - 1 0 - 1 2 1 3
medullary junction
. Hyperplasia of renal pelvic mucosa 1 0 - 1 - - - - 2 0 - 2 1 0 1
Dilatation of tubule 0 0 - 0 - - - - 2 0 - 2 1 0 1
Regeneration of tubular eptthehum 1 0 - 1 - - - - 2 1 - 3 3 1 4
"Cellular infiltration of inflammatory cell in renal pelvic 0 1 - 1 - - - - 0 1 - 1 1 0 1
mucosa/cortex
Hyaline droplet in proximal tubular epithelium 3 1 - 4 - - - 3 2. - 5 11 2 13
Eosinophilic body in proximal tubular epithelium 0 0 - 0 - - - - 3 1 - 4 9 2 11
Fibrosis 0 0 - 0 - - - - 0 0 - 0 1 0 1
Cast, hyaline 0 0 - 0 - - - - 0 1 - 1 1 0 1
Cyst 0 0 - 0 - - - - 0 1 - i 0 0 0

Fate: A, animals that impregnated a female; B, animals that did not impregnate a female; C, animals that died during the study; T, total (A+B+C).

a: Values represent the number of animals that showed abnormal findings.

b: Statistical analyses were made between the control and 15000 ppm groups, except for the thyroid between the control and all treated groups, based on the total number of animals examined.
¢ Organsftissues examined were the liver, thymus, thyroids, spleen, adrenals, bone marrow (femur), mesenteric lymph node, Peyer’s patch, testis, cpididymis, seminal vesicles, coagulating glands, prostate,

mammary gland and pituitary gland.
d: The number of animals examined on the thyroids was 22 due to autolysis.
-2 Not applicable.
*+: Significantly different from the control at p=<0.01 by Fisher’s exact probability test.
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Table 31 Histopathological findings in FO and F1 parental female rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation reproductive toxicity study (SR04222)

Gener-

ation

Item

Control

HBCD (ppm)

150

1500

15000

A B

C

-

C

D T

A

B

C

D

B

C

D T

FO

Number of animals examined

24

Q

0

o

~n
B

21

=]
R

20

Q

0

24

—
=y

2 24

Findings in organs/tissues examined*>*

Liver: Microgranuloma

—

[

—

—

Focal necrosis

Infiltration of thymic lymphoma

Thymus: Atrophy of cortex

|
l

Thymic lymphoma

Thyroid; Small size, follicle

—

»
»

Hypertrophy of follicular cell

Infiltration of thymic lymphoma

Spleen: Infiltration of thymic lymphoma

|

Adrenal: Cystic depeneration

Infiltration of thymic lymphoma

Bone marrow: Infiltration of thymic lymphoma

Mesenteric lymph node: Infiltration of thymic lymphoma

Peyer’s patch: Infiltration of thymic lymphoma

Ovary: Atrophy

Follicular cyst

Parovarian cyst

Infiltration of thymic lymphoma

Uterme horn: Cyst

Focal necrosis of endometrium

Uterine cervix: Infiltration of thymic lymphoma

Mammary gland: Dilatation of duct

Infiltration of thymic lymphoma

Pituitary gland: Cyst on pars intermedia
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Findings in organs/tissues in which abnormal findings were grossly observed®

Number of animals examined

(=)

(=]

""Lung: Congestion, thrombosis and edema

| O

Infiltration of thymic lymphoma

Lymph node: Infiltration of thymic lymphoma (submandibular, axillary,

pancreaticosplenic, renal, lumbar and inguinal lymph nodes)

— | [ DO

—_ ] =N

the study; T, total (A+B+C+D).
a: Values represent the number of animals that showed abnorm al findings.

b: Statistical analyses were made between the control and 15000 ppm groups, except for the thyroid between the control and all treated groups, based on the total number of animals examined.
¢: Organs/tissues examined were the liver, thymus, thyroids, spleen, adrenals, bone marrow (femur), mesenteric lymph node, Peyer’s patch, ovaries, uterus, vagica, mammary gland and pituitary gland.

d: The number of animals examined on the thyroids was 23 due to autolysis.

-: Not applicable.
*: Significantly different ﬁ'om the control at p=:0.05 by Fisher’s exact probability test.
**: Significantly different from the control at p=0.01 by Fisher's exact probability test

(to be continued)
Fate: A, animals that had weanlings; B, animals that did not produce viable pups or weanlings; C, animals that unsuccessfully mated or were not pregnant; D, animals that were euthanized or died during
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Table 31 (continued) Histopathological findings in ¥0 and F1 parental female rats treated with 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the two-generation reproductive toxicity study (SR04222)

_ : HBCD (ppm) .
Gener- Control 150 1500 15000
ation Item A B C T A B C T A B C T A B C T
F1 ‘Number of animals examined 22 1 1 24 22 1 24 _ 20 1 3 24 13 8 3 24
Findings in organs/tissues examined™>”
Liver: Microgranuloma 9 1 1 11 0 0 1 1 1 1 2 4 10 4 3 17
Thyroid: Small size, follicle o 0 Q 0 0 1 0 0 1 5 0 0 5% 7 4 2 13
Uterine hor: Cellular infiltration of inflammatory cell 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Vagina: Cellular infiltration of inflammatory cell 0 0 0 0 0 0 0 0 0O o0 0 0 0 0 1 1
‘Mammary gland: Cellular infiltration of inflammatory cell 0 0 0 0 0 0 0 0 o 0 0 0 10 0 1
Findings in organs/tissues in which abnormal findings were grossly observed"
Number of animals examined 1 0 0 1 2 0 0 2 2 0 0 2 0 0 1 |
Glandular stomach: Erosion - - - 1 - - 1 - - - - -
Kidney; Dilatation of renal pelvis 1 - - 1 1 - - 1 1 - - 1 - -0 0
Calenlus in renal pelvis 0 - - 0 0 - - 0 0 - - 0 - - 1 1
Dilatation of tubule, fibrosis and cellular mﬁltrauon 0 - - 0 0 - - 0 1 - - 1 - - 0 0

of inflammatory cell in cortex

Fate: A, animals that had weanlings; B, animals that did not produce viable pups or weanlings; C, animals that were not pregnant; T, total (A+B+C).
a: Values represent the number of animals that showed abnormal findings.
b: Statistical analyses were made between the control and 15000 ppm groups, except for the thyroid between the control and all treated groups, based on the total number of animals examined.

c: Organs/tissues examined were the liver, thymus, thyroids, spleen, adrenals, bone marrow (femur) mesenteric lymph node, Peyer’s patch, ovaries, uterus, vagina, mammary gland and pituitary gland.
- Not applicable.

*: Significantly different from the control at p<:0.05 by Fisher’s exact probability test.
**: Significantly different from the control at p<0.01 by Fisher’s exact probability test.



Table 32 Number of primordial follicles in F1 parental female rats treated with 1,2,5,6,9,10-hexabromocyclododecane
(HBCD) in the two-generation reproductive toxicity study (SR04222)

Gener- Number Number of
ation Group of animals primordial follicles"
F1 Control 10 Mean 316.3
S.D. 119.5
HBCD 150 ppm 10 Mean 294.2
: S.D. 66.3
HBCD 1500 ppm 10 Mean 197.9 *
S.D. 76.9
HBCD 15000 ppm 10 Mean 203.4 *
SD. 79.5

ﬁ..'.. a: Counted based on a 5% nonrandom sample (every twentieth serial section) from right ovary of each animal.

— *: Significantly different from the control at p=0.05 by Dunnett’s test.





