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Histopathologic Changes to Additive Effect of
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ABSTRACT - To investigate additive effects of endocrine disruptors, we have histopathologically studied the
exchanges of the reproductive organ to ovariectomized ICR mice. Female ICR mice were ovariectomized and then
treated with endocrine disruptors after two weeks. Macroscopic exchanges, which were body weight, feed and water
intake, of all groups were not seen during experiment period. Histopathological changes of uterine epithelial cells,
vaginal epithelial cells, mammary glands and the diameter in uterine tubles were observed. In the results, the
histopathological sensitivity to endocrine disruptors effect was more seen to the vaginal epithelial cell height than
others. The additive estrogenic effects of endocrine disruptors, which were combinations of DEHP, DBP and BPA,
were seen with E2 and BPA treatments. These results offers a sysmatic and mechanistically informative approach
to assessing estrogenicity. It provides a useful profile of activity using a reasonable amount of resources and is
compatible with the study of individual chemicals as well as the investigation of interactions among combinations

of chemicals.
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Fig. 1. Uterus in ovariectomized mice treated with corn oil
(A), E2 (B), combination E2 + DBP (C) and E2 + BPA
(D) at the subcutaneous for 3 days.
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Fig. 2. Uterine histology in ovariectomized mice treated with
corn oil (A), E2 (B), combination E2 + DBP (C) and
E2 + BPA (D) at the subcutaneous for 3 days.
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Fig. 3. Vaginal histology in ovariectomized mice treated with
corn oil (A), E2 (B), combination E2 + DBP (C) and
E2 + BPA (D) at the subcutaneous for 3 days.
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Fig. 4. Uterine histology in ovariectomized mice treated with
corn oil (A), E2 (B), combination E2 + DBP (C) and
E2 + BPA (D) at the subcutaneous for 3 days.
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Fig. 5. Mammary gland histology in ovariectomized mice
treated with corn oil (A), E2 (B), combination E2 +
DBP (C) and DEHP + DBP (D) at the subcutaneous
for 3 days.

Journal of Food Hygiene and Safety, Vol 271, No. 4



262

Ji-Youn Jung

SHTER
Fate] nhgol AT
£AEE A% 25

= s &

%ol DEHP, DBP, BPA ¢
SFAQ) Wzl BE oA o4

S et N

A

£ wE
SRER

6°L .

1%(E2+DEHP, E2+DBP, E2+BPA)oJ A
o] st aen Wt 27e] H3le

o

)~

[3p 8
&
A E
w2 Al

— o=

rH
0 T A
L‘FJ fio fd

Ao R AT EEH
Ao, s =) A sk
2 HgEejin

o] Ao e Jaago) o5k At =
AARAA 2712 st

fol

| SloPAE A1) WaE PRE - pglon, A2 Ul fuid 249l doiE B2
Bavglch zAse)
@3St 2 A5k Mg
ASES] Waigon, BATZE AL TN EFs AX

Asie] R} i Ale] U 4 sAzlod SANAOR F8

A 161 Az 2 A S 2 4—

il X
-1
A -
A3 =

doliy] 9l sz aE BEAES
gxoz BESIgITh 47 ICR oh-2ol
7H*él 255t uhg-2e o
Al FAE &S A
U= 2ol 23 B9 3
A Sloxe HIEAE,
71 #9489l Hals
°‘°1 wEoR Hx|E
3 AES g

(SRR

IZE‘—-

ek
r

| =]
=

. Page, B. D, and Lacroix, G. M.: The occurrence of phthalate
ester and di-2-ethylhexy! adipate plasticizers in Canadian
packaging and food sampled in 1985-1989: a survey. Food
Addit Contam 12, 129-151 (1995).

. Sharman, M., Read, W.A., Castle, L. and Gilbert, J.: Levels of
di-2-ethylhexyl phthalate and total phthalate esters in milk,
cream, butter and cheese. Food Addit Contam 11, 375-385
(1994),

. Siddiqui, A. and Srivastava, S.P.: Effect of di(2-ethylhexyl)
phthalate administration on rat sperm count and on sperm
metabolic enzymes. Bull Environ Contam Toxicol 48, 115-119
(1992).
. Davis, B, RR. and Heindel, JJ.: Di-(2-
ethylhexyl) phthalate suppresses estradiol and ovulation in
cycling rats. Toxicol Appl Pharmacol 128, 216-223 (1994).
. Gangolli, S.D.: Testicular effects of phthalate ester. Enviror
Health Perspect 45, 77-84 (1982).

. Gray, T.J.B. and Gangolli S.D.: Aspects of the testicular
toxicity of phthalate esters. Environ Health Perspect 65, 229-
235 (1986).

. Ministry of Agriculture, Fisheries, and Food (MAFF).:
Plasticizer : continuing surveillance. Food surveillance paper
no. 30. London: Her Majestry's Stationery Office (1990).

Maronpot,

Journal of Food Hygliene and Safety,

10.

11.

12.

. Gray, TJ.B., and Beamand J.A.: Effect of some phthalate

esters and other testicular toxins on primary cultures of
testicular cells. Food Chem. Toxicol. 22, 123-131 (1984).

. Kang, J.H. and Kondo, F.: Distribution and biodegradation of

bisphenol A in water hyacinth. Bull Environ Contam Toxicol.
77, 500-507 (2006).
Kamrin, M.A.: Bisphenol
MedGenMed. 6, 7(2004).
Gatidou, G, Thomaidis, N.S., Stasinakis, A.S. and Lekkas,
T.D.: Simultaneous determination of the endocrine disrupting
compounds nonylphenol, nonylphenol ethoxylates, triclosan
and bisphenol A in wastewater and sewage sludge by gas
chromatography-mass spectrometry. J Chromatogr A. 27
(2000).

Hong, E.J., Park, S.H., Choi, K.C., Leung, P.C. and Jeung,
E.B.: Identification of estrogen-regulated genes by microarray

A: a scientific evaluation.

analysis of the uterus of immature rats exposed to endocrine
disrupting chemicals. Reprod Biol Endocrinol. 29, 49 (2006).

. Wolff, M.S.: Endocrine disruptors: challenges for environ-

mental research in the 21st century. Ann N Y Acad Sci. 1076,
228-238 (2006).

. Tsai, W.T.: Human health risk on environmental exposure to

Bisphenol-A: a review. J Ewnviron Sci Health C Environ
Carcinog Ecotoxicol Rev. 24, 225-255 (2006).

Vol. 21, No. 4



