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ANIMALS: Rats, SD:IGS/Crj, both sexes
AGE OF START.: 6 weeks

CHEMICAL: Ethinylestradiol (EE)

ADMI. ROUTE: Oral by feeding

TARGET: Liver
Groups Sex No. of 0 28. d
animals '
1~4 M 5/group EE 0, 0.01, 0.1, 1.0 ppm in diet
v
5~8 F S /group EE 0, 0.01, 0.1, 1.0 ppm in diet
¥ Sacrifice

MICROARRAY: CLONTECH Atlas Glass Rat 3.8 | Array
3774 registered genes are included.

Fig. 1 Experimental Design
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500

500 i
Male Female
400 400 |
G ]
S 300 S 300
o 1)
2 3
2 =)
g 200 S 200
m m
—&— DBasal diet —&— Basal diet
100 | — 0.01 ppm 100 | - 0.01 ppm
-~ 0.1 ppm —7— 0.1 ppm
—— 1.0 ppm —=— 1.0 ppm
o n ! 1 0 1 L L 1
0 1 2 3 4 0 1 2 3 4

Weeks of administration Weeks of administration

*, % Significantly different from the controls (* p < 0.05, ** p < 0.01).
Fig. 2

Body weight curves in SD:IGS rats fed diet containing
EE for 28 days
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EE indiet | Animal

(ppm) | number [ Day 22

21

22

0.01 28

0.1 33

1.0 38

Day 23 | Day2d4 | Day 25 |Day 26

Day 27 | Day 26 | Day 29

Day 30

Day 3t

Day 32

Day 33

control 10.01ppm] 0.1ppm | 1ppm
Normal 5 4 5 2
Persistent diestrus 0 1 0 0
Prolonged estrus 0 0 0 3

Fig. 3

Estrous cycles of female rats treated with EE for

28 days.
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Table 1

Body weights and intakes of food and chemical in SD:IGS
rats fed diets containing EE for 28 days.

Sex EE indiet Final body weight  Food intake Daily EE intake
(ppm) (9) (g/rat/day) (1 g/kg/day)
Males 0 390.0£13.3¥ 21.9 0
0.01 375.7£22.5 23.0 0.61
0.1 381.3£17.6 21.3 5.59
1.0 © 341.3£18.6 ** 18.8 55.20
Females 0 245.1+16.6 17.0 0
0.01 247.3:18.7 16.2 0.66
0.1 251.6+20.9 16.1 6.40
1.0 216.4+20.7 12.3 56.68
dMean+S.D.

*+: Significantly different from the control at p <0.01
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Table 2

Relative organ weights in SD:IGS rats treated with EE for 28 days.

Groups
Basal diet 0.01 ppm 0.1 ppm 1.0 ppm
Males
Body weight (g) 390.0 £ 13.3% 3756.7+225 3813176 341.3 + 18.6%*
Pituitary 0.036 = 0.002 0.038 + 0.002 0.039 + 0.001 0.041 £ 0.003*
Liver 36315 3B1+17 362+37 34930
Adrenal(R) 0.056 = 0.005 0.059 +0.010 0.063 +0.008 0.074 = 0.017
Adrenal(L) 0.062 + 0.011 0.071 £0.014 0.065 +0.005 0.072 + 0.0
Kidney(R) 3.41 £0.27 3.39 £0.25 3.58 £+ 0.19 3.56 = 0.12
Kidney(L) 3.49 +0.32 3.33+0.20 3.55+0.12 3.50x0.23
Testis(R) 414 +£019 4.47 £ 0.34 4.26 = 0.35 4.60 + 0.51
Testis(L) 411 +0.16 4.49 + 0.36 4.25 + 0.31 4.61+0.54
Epididymis(R) 1.19+£0.10 1.23 £ 0.07 1.22+0.12 1.33 £ 0.11
Epididymis(L) 1.21+£0.05 1.24 012 1.18 + 0.09 1.31+£0.13
Ventral prostate) 1.74 £0.28 1.52 = 0.25 1.64+0.18 1.65x0.06
Male accessory glands 470 £ 0.56 4.66 +0.43 5.03+0.55 4.48 = 0.29
Females

Body weight (9) 2451+ 16.6 247.3x18.7 251.6 £20.9 216.4 + 20.7
Pituitary 0.068 + 0.006 0.063 + 0.004 0.063 + 0.002 0.067 = 0.007
Liver 34.0=x1.1 366x24 35.0+3.0 33110
Adrenal(R) 0.121 £ 0.035 0.116 = 0.013 0.126 = 0.019 0.095 + 0.023
Adrenal(L) 0.116 +0.016 0.116 £ 0.010 0.127 £ 0.028 0.094 £ 0.015
Kidney(R) 3.46 £ 0.20 3.58 = 0.41 3.76 = 0.21 3.87 £ 0.26
Kidney(L) 3.53+0.17 3.48 + 0.34 3.53 x0.21 3.73+£0.32
Ovary(R) 0.181 +0.042 0.172 £ 0.019 0.179 +0.016 0.135 £ 0.027
Ovary{L) 0.184 = 0.041 0.184 +0.022 0.147 £0.023 0.154 £ 0.048
Uterus 219034 232+039 2.25+0.22 1.98 +0.43
*» Mean = S.D.

* %% : Significantly different from the controls by a parametric statistic method at p< 0.05, and 0.01, respectively.
Relative organ weight was caiculated as mg/g(b.w.).
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Table 3

Histopathological findings and their incidences in rats
administered orally EE for 28 days.

Males Females
Dose of EE (ppm) 0 0.01 0.4 1.0 0 0.01 0.1 1.0
Organffinding No. of animals examined 5 5 5 5 5 5 5 5
Pituitary
Cyst, anterior lobe {(present) 1 o 1 0 0 1 0 0
Liver
Microgranuloma (total) 1 4 2 2 4 3 4 2
(+) 1 3 2 1 1 2 4 1
+ 0 1 o] 1 3 1 0 1
Depletion of vacuoles, hepatocytes, centrilobular {4+, total) 2 2 2 4 2 1 1 1
Kidney
Regenerating tubules {total) 4 3 3 3 o 0 2 0
€3] 3 2 3 3 0 0 2 0
(+) 1 1 0 0 0 0 0 0
Cyst, cortex (present) 2 0 0 0 0 0 0 0
Scar, cortex (present) 0 0 0 1 ¢] 0 0 0
Scar, cortico-medullary junction (present) 0 1 0 0 0 4] 0 0
Mononuclear cell infiltration, interstitium (x, total) 0 0 1 0 o] 0 0 0
Thyroid .
Hypertrophy, follicular celis {(+) o] 0 1 1 0 0 0 o
Mammary gland
Ductular atrophy o 0] 0 3 0 0 0 o
{.obular hyperplasia 0 o] 0 o 0 1 0 1
Ventral prostate
Hyperplasia (total) 4 5 5 5 - - - -
() 0 0 0 0 - . .
(+) 4 4 4 4 - - -
(++) 0 1 1 1 - - -
Mononuclear cell infiltration, interstitium (total) 1 2 3 3 - - - -
(x) 1 1 0 2 - - -
(+) 0 1 2 1 - .
(++) 0 0] 1 0 - - -
Uterus "
Tall collumner epitherium, endometrium (+, total) - - - - 0 1 1 4
V:/Pir;a .
o ucinar degeneration, mucosa {+, total) - - - - 0 1 0 1
var
Incrgase of secondary follicles (+, total) - - - - 1 1 0 0

* Significantly different from the controls (p < 0.05).
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Table 4

Number of genes up- or down-regulated in the livers of rats treated orally
with EE for 28 days.

Doseof EE  Fold increase  Number of genes up-regulated Fold decrease  Number of genes down-regulated
{ppm} . vs, Cont Male Female vs, Cont Male Femals
0.01 >2 38 117 <05 69 29
>5 1 5 <0.2 7

>10 0 o <01 7 o

01 >2 85 443 <05 3 186
>5 2 5 <0.2 4
>10 0 <0.1 3

1.0 >2 8o 5a2 <05 36 187
>5 29 <0.2 1
=10 1 <01 2
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Table 5

Number of genes showing changes in the expression
levels in the livers of rats treated with EE for 28 days.

Dose-dependently expressed genes

(S (N T
x5 | 3 | 24

x152 | O 3

1.0
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Table 6

List of genes showing dose-dependent up-regulation (5.0 <)

or down-regulation (0.2 >).

(sene Bank
|Gene name accession | Sex |Expression | M/F ratio)Gene Function Subclassification
Solute carrier tamily 11 member 1 {natural resistance-associgled macrophage protein 1) [AF041083 | M Up 0.1 Molecular Function [Transport
odorant.metabolizing protein (RY2D1) M76733 M Up 0.2 |Biclogical Process  |Cell Communication
Adrenergic recepior, g 3 M74718 M Up 0.3 Unclassiied
B myc transtorming protein %17455 F Up 3.0 |Unclassiied
ventral anterior homeobox 2 AF113516 F Up 0.8 Unclassified
gap jurction membrane channe] protein £ 5 M76533 F Up 2.3 YUnciassiied
Opioid receptor & 1 Uo0a7s F Up 2.6 JUrclassilied
transforming growih TactorA -1 gene XE2468 F Up 28 iclogical Process  |Cell Communication
Molecular Function |Signal Transducer
Transition protein 2 114776 F Up 1.7 |Unclassified ‘
Hypocretin (orexin) neuropeplide precursor AFQ41241 F Up 1.7 Biologicat Process  |Signal Transduction
Molecular Function |Signal Transducer
preoptic regulatory factor-2 (FORF-2) X563232 F Up 1.5  |Unclassified
pS3-activated gene 608 Yi3148 F )] 2.4 |_Unclassif‘|ed
malate dehydrogenase mitochondrial X04240 F Up 1.2 [Molecular Function |Enzyme
Cellular Component |intracellular
secretory camier membrane protein 1 L22079 [ Up 1.1 [Molecular Function [Transport
Feripharin {retinal degradation slow} NM_013021F F Up 1.6 |Unclassified
CXC chemokine LIX U9g0448 F up 1.4 |Molecular Function |Signal Transducer
4-hydroxyphenylpytuvic acid dioxygenase AF0B2834 F Up 06 Unclassifiad
potassium channel, subfamily K, member 3 AF031384 | F Up 19 Unclassified
ras guanine nuclectide-releasing factor 1 (Rasgrfs) AF044908 F Up 1.4 Unclassified
Muscle and microspikes RAS DASeE3 F Up 1.0 Unclassified
regeneration associated protein 3 (Rap3} AF202887 F Up 1.5 Unclassified
Heat shock 27 kDa protein 1MBE3Ro F Up 1.4 Biological Process {Cell Communication
GTP-binding protein M175286 F Up 1.3 Unclassified
CaM-KI! inhibitory protein AFO41854 | F Up 1.5 Unclagsified
adaptor protein with pleckstrin homology and sic homology 2 domains AFDY5576 | F Up 1.8 Unclassified
actinin o 2 associated LIM protein AFD0Z281 ] F Up 11 Cellular Component |Intracellular
neurcgenic differentiation 1 0582845 F [V]:] 1.7 {Urclassified
profine-rich inositol pclyphospha\e 5-phosphatase (F'IF‘F’) ABO32551 F Down 0.6 IMolacular Function |Enzyme
peptidyl arginine deiminase. type Il 088034 F Down 1.1 |Urclassified
NADH ubigquinone oxidoreductase subunit B13 DB6215 F Down 1.1 Molecular Function [Enzyme
Molecular Function JEnzyme
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