Fig. 4

' Schematic view of male hypothalamic MPOA at PND 2. The enclosed
area was microdissected from sections of methacarn-fixed paraffin-
embedded brain slices for gene expression analysis. Note the intensely
stained SDN region. Abbreviations: OC: optic chiasm; 3V: 3rd ventricle;
MPOA: medial preoptic area; SDN-POA: sexually dimorphic nucleus of
preoptic area.



Fig.5

Schematic view of male hypothalamic MPOA at PND 10. The
enclosed area was microdissected from sections of methacarn-fixed
paraffin-embedded brain slices for gene expression analysis. Note
the intensely stained SDN region. Abbreviations: AC: anterior com-
missure; 3V: 3rd ventricle; MPOA: medial preoptic area; SDN: sexual-
ly dimorphic nucleus.
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Gene expression data for the MPOA at PND 10 of male pups exposed
maternally to MXC. Data are ratios to control values, expressed as mean
+ SD, and normalized for the input amount of total RNA, or GAPDH- or
HPRT-expression. *: Significantly different from the controls (*p < 0.05 by
Dunnett’s test).
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or HPRT-expression.
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Table 1
Summary of the previously assessed endocrine effects of EACs in offspring after perinatal exposuze.

Chemical Sex Dose (ppm in dief) Results
BE "¢ M 05 Reduced neonatal body weights and body weight gain during PNDs 2-10
Delayed onset of puberty
Decrease of SDN-POA volume
F 0.5 Reduced neonatal body weights and body weight gain during PNDs 2-10
Early onset of puberty
TIrregularity in estrous cyclicity
Increased relative weights of adrenals and pituitaries at PNW 11
Histopathological alterations in the endocrine organs at PNW 11
- Increase of follicles/decrease of corpora lutea in the ovaries
- Hypertrophy of the endometrial epithelium
- Diffuse hyperplasta of the anterior pituitaries
- Lobular hyperplasia in the mammary glands
Population changes in the pituitary hormone-immunoreactive cells
- Increase of the PRL-immunoreactive cell ratic at PNW 3

MXC™ M 24,240 No alterations in the endocrine/reproductive system
1200 Reduced body weight gain during PNDs 2-10
Reduced absolute and relative weights of the testes at PNW 3
Delayed onset of puberty

Population changes in the pituitary hormone-immunoreactive cells
- Decrease of LH-, FSH-, and PRL-immmmoreactive cell ratios at PNW 3
No alterations in the endocrine/reproductive system
Pitnitary hormone-immunoreactive cell population
- Increase of PRL at PNW 11
1200 Reduced body weight gain during PNDs 2-10
Early onset of puberty
Irregular estrous cyclicity
Decreased absolute and relative weights of the ovaries at PNW 11
Higtopathological alterations in the endocrine organs at PNW 11
~ Increase of follicles/ decrease of corpora Intea in the ovaries
- Hypertrophy of the endometrial epithelium
- Diifuse hyperplasia of the anterior pitmitaries
- Vaginal mucosal hyperplasia
- Lobular hyperplasia of the mammary glands
Population changes in the pimitary hormone-immunoreactive cetls
- Decrease of LH-immunoreactive cell ratio at PNW 3
- Increase of FSH- and PRL-immunoreactive cell ratios at PN'W 11
DINP*®  MF 400, 4000 No alterations in the endocrine/reproductive system
M 20,000 Reduced body weight gain during PNDs 2-10 and PNDs 21-42
Reduced absolute and relative weights of the testes at PNW 3
Histopathological alterations in the gonadal organs at PNW 11
- Degeneration of meiotic spermatocytes at stage XTV in the testes
- Vacuolar degeneration of Sertoli cells in the testes
F 20,000 Reduced body weight gain during PNDs 2-10
Histopathological alterations in the gonadal organs at PN'W 11
- Decrease of corpora lutea in the ovaries
GEN™ M 20, 200, 1000 Reduced body weights of males at PNW 11
F 20,200, 1000 No alterations in the endocrine/reproductive system

Data are summarized from ® Masutomi et al. (2004a), ® Masutomi et al. (2004b), © Shibutani et al. (2005), and 4 Masutomi et al.

EES

{2003), respectively. .
Abbreviations: EE, ethinylestradiol; MXC, methoxychlor; DINP, diisononyl phthalate; GEN, genistein; M, males; F, females;
PND, postnatal day; SDN-POA, sexually dimorphic nucleus of the preoptic area; PNW, postnatal week; PRL, profactin, LH,

luteinizing hormone; FSH, follicle-stimulating hormone.



Table 2
Sequences of primers and probes used for real-time RT-PCR*

Gene Accession No. Sequence Product size

ER«x Y00102 sense 5-GGGCTTCCCCAACACCAT-3’ 65bp
antisense -CGTTICAGGGATTCGCAGAA-3’
probe® 5-TGAGAACTCCCAGGCTCCCCACAA-3’

ERB U57439 sense 5-TGCTGGATGGAGGTGCTAATG-3 82bp
antisense 5-CGAGGTCGGGAGCGAAA-3

PR NM_(22847  sense 5’-GGGCACTGGCTGTGGAATT-3 77bp
antisense 5-CATGCCCGCCAGGATCT-¥

SRC-1 XM 233944  sense 5’-CCAGGCCCAGCAGAAGAG-3 65bp

5-CACATTCCTTTAAAAGTGGTTATTCAGT-

antisense 3
probe © 5-CTCCTTCAGCAGCTAC-3’

SRC-2 NM_031822  sense 5-CCGCCAGCCGCTAATG-3’ 64 bp
antisense 5'-GCCAGGCCTCAAAGTCAAGTT-3’
probe® 5-CCAGATCAGCGGCGTTTCCAATG -3’

GnRH M31670 sense 5-CCCCAGAACTTCGAATGCA -3 70bp
anfisense 5'-GTICCAGAGCTCTCTGCAGAT-3’
probe ” 5’-CGAGGTCGGGAGCGAAA-Y

CALB M27839 sense 5-AGAATTTCCTGCTGCTCTTTCG-3 77bp
antisense 5-GTCATACTTTCTCCAAGTCTTCATGAA-3
probe ® 5-TGCCAGCAACTGAAGTCCTGCGA-3'

HPRT X62085 sense 5’-GCCGACCGGTTCTGTCAT Y Tlbp
antisense F-GGTCATAACCTGGTTCATCATCAC-3
probe ¢ 5-CAGTCCCAGCGTCGTG-3’

*For GAPDH, commercially available TagMan® Rodent GAPDH Control Reagents (Applied Biosystems) were used
(Sequence information not available}).

® TagMan® probe.

¢ TagMan® MGB probe. .

Abbreviations: ER, estrogen receptor; PR, progesterone receptor; SRC, steroid receptor coactivator; GnRH, gonadotrophin
releasing hormone; CALB, calbindin-D; HPRT, hypoxanthine-guanine phosphoribosyl transferase.



Table 3. Effects on dams and offspring until prepubertal necropsy of exposure to diisononyl

phthalate (DINP) during late gestation and lactation.

DINP in diet (ppm}
0 400 4000 20,000
No. of dams examined 8 10 8 10
Maternal parameter
BW change (g/day)
GD15-GD20 13.2:£ 347 13.8x17 147£2.1 61+16"
PND2-PND10 4719 45£22 4314 09+20"
PND10-PND21 1612 12213 05+08 2415
Food intake (g/day)
GD15-GD20 27.0+27 274428 264+29 15.4+£29"
PND2-PND10 41657 42.1£35 42.0+3.6 292+45"
PND10-PND21 53.5+12.9 558+ 7.0 53.1%11.6 380+57"
DINP intake (mg/kg/day)
GD15-GD20 0 28425 2699 %184 8258+ 146.4
PND2-PND10 0 51.0+6.4 506.4 £46.7 2142142419
PND10-PND21 0 62.8+10.8 593.4+ 1403 2823.9+ 2963
Duration of pregnancy (days) 21405 218+ 04 21.6 %05 21405
Offspring parameter
No. of live offspring 123+35 13.3+£33 143+13 135% 14
Male ratio (%) 475+ 16.9 452+ 14.1 50.0+12.1 495+ 89
Body weight at PND2 (g)
Males 75+ 1.0 7408 7106 58+08"
Females 7.0+ 0.9 70:09 6.7£06 56+08"
AGD at PND2 {mm)
Males 40£02 42202 4102 3.8+03
Females 2.1+0.1 22402 22+0.1 2.1£0.1
Nipplesfareolae in males at PND 14
No. of identified animals (%) 0% 19.4% 34.6% 30.8%
Relative organ weights at PNW 3
No. of animals examined 10 10 10 10
Mates ‘
BW () 62.0+4.5° 554+50" 540+44"  260x38"
Liver (g/100g BW) 3.85+0.12 3.68+027 3.97+£0.31 3.85+0.34
Kidneys (2/100g BW) 1.09 £ (.06 1.10 = 0.08 124 £0.07" 129%0.127
Brain (g/100g BW) 248+ 0.13 2.73+0.21 2844023"  5.18+056"
Adrenals (ng/100g BW) 279+43 234+5.2 256%70 194+11.8
Testes (g/100g BW) 0.38 + 0.08 0.42 £0.03 0.44 +0.03 0.47 % 0.04"
Epididymides (2/100g BW) 0.06 £ 0.02 0.07 % 0.01 0.07 + 0.01 0.09+ 002"
Females
BW (g) 603+52 542+45" 516227 251317
Liver (2/100g BW) 4,07+ 0.22 3.83+021 404032 413£0.24
Kidneys (g/100g BW) 1.1920.07 1.17 £ 0.07 1.26 +0.09 1.30£0.06™
Brain (2/100g BW) 250+ 0.17 273+ 0.17 285£012°  524x052"
Adrenals (mg/100g BW) 249459 255+4.6 25.7+75 234+ 136
Ovarys (mg/100g BW) 278+ 118 29.6+ 7.5 26.6+3.5 23.7< 106
Uterus (g/100g BW) 0.06 + 0.01 0.07 £ 0.01° 0.08+0.01° 0.11+0.02"
* Mean + SD,

Abbreviations: GD, gestational day; PND, postnatal day; PN'W, Postnatal weeks; BW, body weight; AGD, anogenital
distance.

* %% Sionificantly different from the controls (* p<0.05, ¥* p <0.01).



Table 4. Onset of puberty and estrous cyclicity in the offspring exposed to diisononyl phthalate
(DINP) during the late gestation and iactation periods.

DINP in diet (ppm)
0 400 4000 20,000

Onset of purberty
Male

Age by day 418 +2.1° 41.9 + 1.7 408 1.4 459+28"

BW at onset (g) 204.0 £ 19.1 198.9 £ 19.5 1877 £ 1197 1652 = 14.27
Female

Age by day 348 + 1.8 344 x 1.7 34115 383+3.1%

BW at onset (g) 1258 + 11.4 120.3 + 14.6 117.7 £ 150 989+ 11.6"
Estrous cyclicity

PNW 8-11 (ED) 10 (0) 10 (1) 10 (2) 10 (1)

PNW 17-20 (ED) 10 (2) 10 (2) 10(1) 10 (1)
“ Mean £ 8D.

Abbreviations: BW, body weight; ED, extended diestrus.
* ¥¥: Significantly different from the controls (* p<0.03, ** p <0.01).



Table 5. Organ weights at necropsy in PNWs 11 and 20 for offspring exposed to diisononyl
phthalate (DINP) during the late gestation and lactation periods.

DINP in diet {(ppm)
0 400 4000 20,000
PNW 11
No. of animals examined 10 10 10 10
Males
BW (g) 4372+ 3297 4225+ 306 4014z 295" 327.3x 2937
Liver (2/100g BW) 3.39% 0.21 335+ 017 3.25% 027 3.24+ 0.15
Kidneys (z/100g BW) 065+ 0.04  0.65% 0.05 0.65+ 0.04 0.66+ 0.06
Brain (g/100g BW) 048+ 0.03 047% 0.03 0.50% 0.03 0.57+ 0.05™
Pituitary (mg/100g BW) 2.69% 020  2.60% 0.34 269+ 026 294+ 0.29
Adrenals (mg/100g BW) 134+ 1.1 13.0+ 1.3 14.1: 2.] 13.0+ 2.0
Testes (g/100g BW) 0.80+ 0.04  0.77% 0.05 0.88+ 0.07°  0.88 0.08°
Epididymides (/100g BW) 024+ 002  023= 0.02 0.25+ 0.02 025+ 0.02
Prostate ventral (g/100g BW) 0.09= 0.01 0.09 0.02 009+ 0.02 009z 0.01
Prostate dorsolateral (g/100g BW) 0.34% 0.03 032+ 0.06 035+ 0.05 0.36% 0.04
Seminal vesicle (2/100g BW) 023+ 0.03 021 0.04  0.242 0.04 0.23+ 0.09
Females
BW (g) 281.9+ 120  271.0+ 220 2873+ 299  233.9x 312°
Liver (g/100g BW) 3.48+ 0.29 3.434 0.14 3.50+ 0.38 3.39% 0327
Kidneys (g/100g BW) 0.66% 0.03 0.63% 0.03 0.634 004  0.61+ 0.04
Brain (g/100g BW) 0.69= 0.03 0.70 0.04 067+ 0.07 078z 0.08
Pituitary (mg/i100g BW) 459+ 036 417+ 039 435+ 067  544x 078"
Adrenals (mg/100g BW) 235+ 3.7 22.0+ 3.1 222+ 1.9 222+ 39
Ovaries (mg/100g BW)- 31.5% 3.0 32.9+ 5.4 358+ 6.2 334+ 52
Uterus (g/100g BW) 0.16% 0.03 0.17+ 0.04  0.16+ 0.03 0.194 0.03
PNW 20
No. of animals examined 10 10 10 10
Males
BW (g) 6249+ 614° 589.5+60.0 58381694 4522505
Liver (g/100g BW) 2.98 % 0.16 299£0.15  321+£026  2.82:027
Kidneys (g/100g BW) 0.57 £ 0.07 0.56 £ 0.05 0.56 + 0.04 0.58 + 0.04
Brain (g/100g BW) 0.36 = 0.03 0.37 £ 0.03 037005  045+005"
Pituitary (mg/100g BW) 1.67 % 0.53 1.85 %042 1.76 £ 0.26 1.99 + 0.26
Adrenals (mg/100g BW) 94412 9217 9.1+1.6 98+ 1.4
Testes (g/100g BW) 063009 062006 068009 072008
Epididymides (2/100g BW) 023002  022£002 0.24  0.03 0.30 £ 0.08"
Prostate ventral (g/100g BW) 0.10 4 0.03 0.09 + 0.02 0.09 £0.02 0.09 = 0.04
Prostate dorsolateral (g/100g BW) 0.38 + 0.12 032+£006  035£006 041004
Seminal vesicle (g/100g BW) 0.25 + 0,08 021004  023:£005 0.28 + 0,04
Females
BW (g) 3702+253 3577267 3665212 2953 +326"
Liver (g/100g BW) 2962028 2943024  3.06:028 3.03+ 020
Kidneys (2/100g BW) 0.62+0.25 0.53 + 0.03 0.54 + 0.04 0.53 + 0.05
Brain (g/100g BW) 0.56 £ 0.03 056006  0.55+004 0.65 + 0,07
Pituitary (mg/100g BW) 434066 438060 423072 508+ 1.20
Adrenals (mg/100g BW) 17324 16525 17522 189+ 3.6
Ovaries (mg/100g BW) 224+28 23.0£3.0 226 % 3.0 24.9+49
Uterus (g/100g BW) 0.15+003  0.14+002 0154003  0.19+0.05
? Mean + SD.

Abbreviations: BW, body weight.
# #¥: Significantly different from the controls (* p<0.05, ** p <0.01}.



Table 6
Histopathological changes in offspring exposed gestationally and lactationally to DINP.

DINP in maternal diet {(ppm}
o 400 4000 20,000
Males, Week 3 No. of animals examined 10 10 10 10
Testis
Reduction of tubular size (s/+/++)* 1 ((/1/0) < 0 202/0/) 100070710
Reduction of spermatocyte development (/+/4++) 3(2/0/1) 2(2/0/0) 5(1/3/1) 107149
Tubules with only Sertoli cells (present) 0 0 1 0
Aggregated foci of Leydig cel Incidence ! »20 cells 0 0 0.6+]1.1% 4.0+£2.3%%
<20 cells 3.9+£20 8.616.1 9.3x4.4*%  10.7%3.0%*
Epididymis
Decreased ductular cross section, epididymal duct (&/+) 0 21/ 4212y 6(2/4)m
Small ductular size, epididymal duct (+/+/++) 0 2(1/1/0) 1(1/0/)  10(0/4/6)"
Mammary glands
Alveolar bud hypoplasia {(+/++) 0 0 0 1o4/6)"
Adrenals
Cortical atrophy (/+/++) 0 2(1/10) 2(0/2/0) 100073/
Pituitary
Diffuse atrophy, anterior lobe (++) 0 0 1 10
Liver
Decrease of cytoplasmic glycogen granules (£/H+++++) 5(4/1/0/0)  8(5/2/1/0y T0(0/104Q)™ 10(0/0/2/8)"
Increase of cytoplasmic eosinophilia (/+/++) 0 3(3/0/0)  10(0/10/0)7  10(0/C/10)p
Kidneys
Ditatation, collecting tubules (2/+/++) 0 0 0 617213y
Mineralization (+/4-+) 0 0 4] 32
Females, Week 3 No. of animals examined 9 10 10 10
Ovary
Size reduction of folliclesfinterstitial cell layer (£/+/4+) 0 S0y 6240 100010
Mammary glands
Bud hypoplasia (+/+/++) 0 0 3r1/0y 103Gy
Adrenals
Cortical atrophy (+/+4) 0 101/6) 1(1/0) 10(2/8)"
Pituitary
Diffuse atrophy, anterior lobe (++/+++) 0 0 0 10(7/3)
Liver
Decrease of cytoplasmic glycogen granules (x/+/+-+/+++) 4(3/1/0/0)  4(4/0/0/0)  9(1/4/4/0)"  10(0/0/A/GY"
Increase of cytoplasmic eosinophilia (2/+/++) 0 0 B(2/6/0yr  10(0/0/10)y
Kidneys
Dilatation, collecting tubuies (+/+) 0 0 1(1/0) 9(d/5y
Mineralization, medulla (+/+) 0 0 0 431
Males, Week 11 No, of animals examined 10 10 10 10
Testis
Focal tubular atrophy (+/+) 2(2/0) 0 32 5(5/0)
Sertoli cell vacuolation (&/+) 0 0 40242y 5¢(5/0)
Focal Leydig cell hyperplasia (+) \] 0 1 0
Epididymis
Intraductular cellular debris (+) 0 0 (vl 4
Adrenals
Cortical atrophy (=/+) 0 0 1(0/1) 52
Females, Week 11 No. of animals examined 10 10 10 10
Ovary :
Increase of follicles (+) 1 3 6 il
Males, Week 20 No. of animals examined 10 10 10 10
Testis
Focal tubular atrophy (z) 2 i 2 5
Epididymis
Intraductular cellular debris () 1 1 2 0
Females, Week 20 No. of animals examined 10 10 10 10
Ovary
Increase of follicles (+) 1 3 1 2

» Grade of change; =, minimal; +, slight; ++, moderate; ++, severe.
¢ Total No. of animals with each change.

¢ No. of anitmals for each grade.

« Expressed as meantSD.

* % Significantly different from the controls using parametric or non-parametric statistic method (*p < 0.05, ¥*p <0.01).
+ » Significantly different from the controls using Fisher's exact probability test (p <0.05, “p < 0.01).

»* Significantly different from the controls using Mano-whitney's U-test {'p <0.05, "p < 0.01).



Table 7

Effects on dams and offspring until prepubertal necropsy by exposure to di-ethylhexyl adipate (DEHA) during lat

and lactation.

DEHA in diet (ppm) :
0 480 2400 12000
No. of dams examined 10 10 10 10
Maternal parameter
BW change (g/day)
GD15-GD20 139 = 3.06" 146 = 14 146 + 24 123 =19
PND2-PND10 43 * 15 56 122 57 =13 44 x 2.5
PND10-PND21 1.0 % 1.0 07 =08 08 =08 06 =12
Food intake (g/day)
GD15-GD20 28.1 =56 236 =30 236 =23 20.8 & 2,7
PND2-PND10 445 =55 442 £ 6.7 447 £ 62 386 + 3.5
PNDI10-PND21 613 £ 7.6 642 =73 649 £ 82 565 = 4.8
DEHA intake (mg/kg/day)
GD15-GD20 0 329 +33 1660 = 87 7514 = 834
PND2-PND10 0 713 £93 3505 = 348 16774 = 1980
PND10-PND21 0 976 = 10.0 481.0 + 582 23333 = 230.0
Duration of pregnancy (days) 217 05 218 + 04 215 = 05 213 + 0.5
Offspring parameter
No. of live offspring 116 + 4.2 128 + 138 1.7 =29 132 = 1.5
Male ratio (%) 51,6 = 225 441 =121 513 = 146 51.1 =121
Body weight at PND2 (g)
Males 73 =14 71 =09 73 = 1.0 6.6 = 0.7%*
Females 70 = 1.0 67 =08 66 £ 12 6.2 = Q7%
AGD at PND2 (mm}
Males 3.9 %05 40 =03 39 £05 39 03
Females 20 =02 20 =02 1.9 + (2% 20 %02
Nipples/areolae in males at PND14
Ne. of identified animales (%) 4.4% 27.7%** 24.5%%% 34.0%*+*
Relative organ weights at PND21
No. of animales examined 10 10 10 10
Males
BW (g) 483 = 91 482 %49 46.9 + 6.6 424 =+ 6.1
Liver (2/100gBW) 358 + 028 376 =028 365 %029 363 x025
Kidneys (g/100gBW) 110 = 0.10 1,10 == 006 1.12 = 0.12 1.09 = 0.05
Brain {g/100gBW) 315 = 044 306 =024 316 % 037 347 = 0.39
Adrenals (mg/100gBW) 274 x40 288 =57 283 x 32 272 = 2.7
Testes (g/100gBW) 042 + 003 040 004 042 = 0.04 041 =004
Epididymides (g/100gBW) 0.08 =002 008 =+ 0.01 0.08 = 0.02 008 = 0.01
Females
BW (g) 433 + 64 480 =54 462 + 54 40.8 + 3.4%*
Liver (g/100gBW) 375 =020 385 =035 370 = 0.18 375 =031
Kidneys (g/100gBW) 113 = 005 1.18 = 0.05 1.16 + 0.07 117 + 008
Brain (g/100gBW) 308 =035 29 =027 3.11 = 030 347 £ 031+
Adrenals (mg/100gBW) 276 =53 29.1 £ 52 321 = 69 317 +56
Ovaries (mg/100gBW) 315 =79 368 =75 2716 +43 325 + 85
Uterus (g/100gBW) 0.07 + 0.01 0.07 = 0.01 0.08 =+ 0.02 0.08 =+ 0.01
* Mean=SD.

Abbreviations: GD,gestational day; PND,postnatal day; PNW,Postnatal weeks; BW, Body weight; AGD,anogenit
* *+ Significantly different from the controls (* p<0.05, **p<0.01)



Table 8
Onset of puberty and estrous cyclicity in the offspring exposed to di-ethylhexyl adipate (DEH
during the late gestation and lactation periods.

DEHA in diet (ppm)
0 480 2400 12000
Onset of puberty
Males
Age by day 41,1 £23* 413 =16 410 = 1.6 424 +19*

BW at onset (g) 1932 +17.1 1867 =139 1876 =148 1863 2006
Females

Age by day 363 £ 2.3 36.8 =21 356 £23 373 +32
BW at onset (g) 1287 + 177 1251 =121 1213 =127 1185 %151
Estrous cyclicity ,
PNW 8-11 (ED) 10(2) 10(1) 10(D) 10(2)
PNW 17-20 (ED) 10(1) 10(0) 10(0) 10(0)
*Mean+SD.

Abbreviations: BW, Body weight; ED, extended distrus.
* Significantly different from the controls (p<0.05).



Table 9 '
Organ weights at PNWs 11 and 20 of offspring exposed to di-ethylhexyl adipate (DEHA) during the late gestation and
lactation periods.

DEHA in diet (ppm} _
0 480 2400 12000

PNW 11

Males

No. of animals examined 10 10 10 10
BW (2) 4020 + 20.3* 3944 + 312 4032 =203 3707 £ 50.2

* Liver {(g/100gBW) 329 =+ 033 342 % 0.33 346 £ 022 333 + 0.34
Kidneys (g/100gBW) 070 = 0.08 068 + 0.05 071 =+ 0.07 066 + 0.04
Brain (g/100gBW) 052 + 0.02 052 = 0.04 051 = 003 054 = 0.06
Pitvitary (mg/100gBW) 3.65 =+ 0.56 353 £ 0.21 386 % 045 3.86 =+ 0.30
Adrenals (mg/100gBW) 146 + 25 135 =13 128 = 1.6 137 =21
Testes (g/100gBW) 0.81 =+ 0.06 077 = 0.07 0.80 =+ 0.07 0.77 = 0.07
Epididymides (g/100gBW) 025 == 0.02 024 == 0.02 0.24 =+ 0.02 024 = 0.02
Prostate, ventral (g/100gBW) 0.16 = 0.02 014 = 0.02 0.16 = 0.04 0.16 = 0.03
Prostate, dorso-lateral (g/100gBW) 0.15 = 0.02 0.14 + 0.02 0.14 = 0.01 0.16 =+ 0.02
Seminal vesicle (g/100gBW) 0.29 =+ 0.05 0.26 =+ 0.05 0.26 = 0.04 029 + 0.04

Females '

No. of animals exantined 10 10 11 10
BW () 2725 =+ 31.1  251.9 + 337 2657 + 24.1 2448 = 31.5
Liver (g/100gBW) 338 = 0.38 318 =037 311 =029 343 + 046
Kidneys (g/100gBW) 064 = 0.04 0.63 = 0.04 0.66 = 0.05 0.66 = 0.04
Brain (g/100gBW) 071 = 006 075 = 0.08 070 = 0.06 0.78 = 0.11
Pituitary (mg/100gBW) 622 = 0.82 6.06 + 0.60 579 = 091 691 =+ 1.18
Adrenals (mg/100gBW) 234 £ 55 355 %= 15.7 310 = 5.0 343 %55
Ovaries (mg/100gBW) 30.7 + 55 355 = 15.7 310 =50 343 £ 55
Uterus {g/100eBW) 0.16 = 0.03 0.18 + 0.03 0.19 + 007 0.19 * Q.05

PNW 20

Males

No. of animals examined 10 10 10 10
BW (g) 5805 + 66.1 530.1 = 549 539.0 + 703 5221 =+ 317
Liver (g/100gBW) 292 =+ 0.26 275 + 033 2.88 =+ 0.18 293 + 023
Kidneys {g/100gBW) 058 = 0.03 059 = 0.04 059 = 0.05 059 = 0.06
Brain (g/100gBW) 038 = 0.03 041 =+ 0.04 040 £ 0.04 042 = 0.03
Pituitary (mg/100gBW) 272 %= 033 296 =+ 0.15 2.87 = 0.36 3.13 £ 0.20%*
Adrenals (mg/100gBW) 94 = 1.5 92 =12 9.0 =11 86 = 1.1
Testes (g/100gBW) 0.59 = 0.02 062 = 0.08 0.64 = 0.09 0.62 = 0.05
Epididymides (g/100gBW) 023 = 0.02 025 + 0.03 025 =+ 0.02 025 £ 0.02
Prostate, ventral (g/100gBW) 0.16 = 0.04 0.15 = 0.03 0.15 = 005 0.17 = 005
Prostate, dorsolateral (g/100gBW) 0.15 =+ 0.02 0.15 + 0.02 0.17 = 0.04 0.18 = 0.03
Seminal vesicle (g/100gBW) 031 + 0.04 030 x 0.05 .32 = 0.05 033 + 0.05

Females

No. of animals examined 10 10 10 10
BW (g) _ 3467 + 469 3208 =+ 505 3219 x 284 3042 = 264
Liver (g/100gBW) 287 £ 041 3.05 + 028 285 = 0.16 2.85 = 0.17
Kidneys (g/100gBW) 056 * 0.07 057 = 005 0.60 = 0.07 059 = 0.05
Brain (g/100gBW) 059 + 007 061 + 0.08(9) 0.63 = 0.05 067 = 0.06
Pituitary (mg/100gBW) 590 =+ L.10 5.88 = 0.86 589 = 0.85 6.26 + 0.87
Adrenals (mg/100gBW) 174 + 4.0 182 £ 138 187 = 35 194 x 3.1
Ovaties {mg/100gBW) 238 + 29 253 = 4.7 258 42 255 =+ 34
Uterus (mg/100gBW) 0.18 =+ 0.05 021 + 0.08 020 + 0.05 021 + 0.05

*Mean=SD.

Abbreviations: BW, Body weight.
*% Significantly different from the controls (p<0.01).



Table 10

Histopathological changes in offspring exposed gestationally and lactationally to DEHA.
DEHA in maternal diet (ppm)

0 430 2400 12,000
Males, Week 3 No.of animals examined 10 10 10 10
Testis
Decrease of spermatocyte development (&/+/4+) * 210y S(1/3/1)  6(32/1) T 5(1/4/0)
Apoptotic spermatocyte (/+) H9D) 10(8/2) 10(8/2) 10(5/5)"
Aggregated foci of Leydig cel Incidence®  >20 cells 0.1+0.3 0.1x0.3 0.3x0.5 0.7x0.9
420 cells 57+29 9.9+3 8 0.6+35 12.4x5.6%
Epididymis
Decreased cross section (+/+4) 0 4] 1(1/0) 321
Mammary glands
Bud hypoplasia {(+/++) 0 (] 0 6(3/3)»
Females, Week 3 No.of animals examined 10 10 11 10
Ovary
Size reduction of follicles/interstitial cell layer (x/+/++) 2(1/1/0) 1(0/0/1) 21/ 20141
Mammary glands : ‘
Bud hypoplasia 0 0 4] 1
Males, Week 11 No.of animals examined 10 10 10 10
Testis .
Tubular atrophy {&/44++) ) 202/ 0 20210 2(1/1)
Females, Week 11 No.of animals examined 10 10 11 10
Ovary _
Increase of follicles (/+) 2(2/0) 2(1/1) 1(1/ 5(2/3)
Males, Week 20 No.of animals examined 10 10 10 10
No abnormalities detected 10 10 10 10
Females, Week 20 No.of animals examined 10 10 10 10
Ovary ‘
Increase of follicles (+) 0 1 1 0

* Grade of change; +, minimal; +, slight; ++, moderate; +++, severe.

* Total No. of animals with each change.

¢ No. of animals for each grade.

« Expressed as meantSD.

* #* Qionificantly different from the controls using parametric or non-parametric statistic method (*p < 0.05, **p < 0.01).

+» Significantly different from the controls using Mann-whitney's U-test {'p <0.05, "p < 0.01).



