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ABSTRACT : Recently, there is a worldwide concern that a great number of man-made chemicals have a
hormone-tike action both in humans and in animals. EPA and OECD are developing screening programs
using validated test systems to determine whether certain substances may have an effect on hurnans. In
the present study, the establishment of in vivo short-term test system for pubertal fermale assay with thy-
roid to detect endocrine disrupting chemicals was tried using a model substance, methoxychlor (MC), a
chlorinated hydrocarbon insecticide. Forty fernale rats were assigned to four groups. MC was administered
af dose levels of 0, 8, 40, and 200 mg/kg by gavage to fernale rats_from day 21 post partum to the comple-
tion of vaginal opening. We evaluated body weight change, age at vaginal opening. onset of estrous cyclic-
ity, age at first estrus, ovary weight, and serum concentrations of thyroxine and thyroid stimulating
hormone in _female rats. The age at vaginal opening of females recefving 40 and 200 mg/kg was Signifi-
cantly younger than controls. The onset of estrus cyclicity and age at first estrus of females receiving
200 mg/ig was also younger than controls. There was no effect of treatment on hody weight, ovary weight,
and hormone concentration. Based on these results, it can be concluded that application of MC at dose
level of 40 my/kg affects the vaginal opening and application of MC atf dose level of 200 mg/kg accelerates
the vaginal opening and the onset of estrus cyclicity.
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Table 1. Findings of female rats treated with methoxychlor
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Methoxychlor (mgfkg/day)

Parameters
0 8 40 200
No of rats examined 10 10 10 10
Body weights (g) Day [ 4276+ 5.43 4315+ 526 42,78+ 5 60 41.37* 6.58
Day 1 60 87+ 501 61 58+ 5.07 6183£672 59.10+ 7.36
Day 7 7715542 78.88% 741 T8 27+£7.95 74.98+ 9.30
Day 11 101.39= 7.48 101.64% 7.87 102.96% 9.63 96.14%11.42
Day 14 115.83x12.44 119.58+ 8.46 12027+ 9.83 113.07x11.26
Weight gain (Days 1-14) 73.07x8.02 7643+ 4.71 77.49£3.59 7170x 855
Age at vaginal opening (day) 30.50% 1.33 30.80+ 1.69 28,50+ 1,18*%* 26,10+ 0 32%%
Age at omset of cstrus cyclicity (day) 33,50 2.12 34 56+ 1.86 31,30+ 2.50 20 60% 2.99%*
Age at fust estrus {day) 34.50x 2.12 3550+ 1.84 3235245 30,651 294 %
Body weight at neciopsy (g) 130.65% 9.56 131 53+ 8.30 132 66+11.51 124.02+13.68
Left ovary weight (g) 0.029+ 0.008 0.025+ 0.008 0.025+ 0.003 0.02 1+ 0.006*
per BW (%) 0.022+ 0.007 (0.019+ 0.005 0.019+ 0.002 0.017+ 0.004
Right ovary weight (g} 0.025£ 0.008 0.026+ 0.006 0,025+ 0.006 0.022+ 0,003
per B.W. (%) 0.019+ 0 006 0020+ 0.004 0.019£ 0003 0.018+ 0.002
Serum thyroxine (Jg/d/) 2.397+ 0.485 2 788+ 0.466 2900+ 0499 2,465+ 0.549
Serum TSH {pIU/ml) 0.014£ 0.010 018+ 0.013 0011+ 0.003 0.015+ 0.013

Values are means+5.D., * and ** indicate significant difference at p<0 05 and p<0.01 levels, respectively, when compared with the vehicle contrel

group, TSH- thyreid sirmulating hormone. B.W.=bhody weight [U=intcrnational anit.



30

o TSI} wobA 3 Fhi $2F0] vhom TSH £4]
7} FokEbA "vt A 71 A sl whE Al Aksli= V)
Zo|alE2] AFE vehdol, QA= E8E SHda= W
Alo)afe] vlehpr] 710] A9 &S] SAleh Azl
ZhAzE vepar shFlell e gl 2] Fhis) w2
Hod wl= AF7]2] o]fe] A7Al Eet 3] AL
ZJAkal= HP S 2= radioimunoassayell 93 5 T4
l T33 S3els. TSH ggS A3 gof 4 =
7o) Fak o EAE M Ee] ek 9 45H HWris
A0 e Hreled Ak ARR o) S

MCE 94T Tt gh3bptd A5A2A g vl
oA DDT wd-5ke= A, #d F¢ AT
alet, Ak719] A= proestrogen®. 24 HAM Q-
demethylations] 2]#] HPTE [2,2-bis{p-hydroxyphenyl)-
1,1-trichloroethane 2. 2Hd 2= o] 2A] g4 g5l a5
A o] o AERAAE ehdchs Sk Tuller, 1961; Bulger
= 1978). BlAdG vl | merked] ERE MCE T
ot 70 g o] AERA g o] 25Heh
3= apalo] ¥ 37 (Eroschenko 5, 1996), HAEAL] o
2EZAA o] MCE 53R Foshy g4
7loll B85 A= FHed gt old 3 A+
o] Aygart W3R v} 9lv}, HAF S v AlA
of MCE F-oi8ld =] Bl 2g5ke] 7P f+¢
L (Walters 5, 1993), A% o=l MCE FoJ5h
A A AIEL] B2 6| s AeEay St
o}7)Elv}kal gk (Welch 5 1969: Schwartz 5, 1994).

E ATl o2 ERAA 22 odelal MCE P4

obA Aol Fodgt A3}, 40 mekg Skl A vl
ol Wl AT A9 e Sabs]gl o) A
712 A dH T A4 Fok, GAF TSHs} T49] =)
D A A 2 We)za ek ghel Mis o 2y} A)e]
7t QR EA) kel 40 mpfkpe) Foi= A7) AR
o oS FA @ ALE u|Fe] E o MO £ 5=
ol M= Al EleA] ZAAA e gike 7IEH
oo AR AR 7% AAHoR Al qaER
A oS ehd o2 sz (psendoprecocity 2 -
whalicl= 7S okA)s) Fo} o2t FlAl RSl B2 AT
AEe] AFel = FAHGLH, Gray 5(1989)] 22}
= MC 6 mg/kg o] B = Rl5-22) RS
L sl Aol 2 WA 79 AR ] Jepdula
g}, o= mheE o8 AT E FHelEglEd,
Walters “S(199312 nf-$-2 Azl MCE Foi3r & 2
7477y e Yepds 259l . Eroschenkod} Cooke
(1990y= 4] v}~ AR 1047F £ 80~160 mgkg
S Fodgt F AT s ALtAS sl
Fhoh, B AJEe] 200 mg/kg Folwol M Arfrde i

B gy

o

7k e} 418l A A el sl
2ol vlsh A W] Vehted] £ SATAE &
3 UF TSHSH T8 FF 9 AN gl o
SR ofwt oME BBHA] i

ARH LR u]isr A A MCE uHE-FdahH 40
mgrkg B2kl A AT Ldeo] dHF AT 200 mgkg &
ol AATS 457] AN o] Mepdeks AE o
e Slel, 2 RS Fale] AT Ae7] 9 A
Alge) o A=A Al WEnlA gelEde] A4
FEY AREEYE HUF sl

INEE

o
T
2
[o
3,
=y
=2
T,
T
>,
it
ot
X
U

il
It

1=

Ahlborg, UG, Lipworth, L.. Tius-Ernstoff, L.. Hsieh,
C.C.. Hanherg, A., Baron, J.. Tricopoulos. D. and
Adami, O. (1995): Organcchlorme compounds in
relation to breasl cancer, endometrial cancer. and
endometrilis: an assessment of the biological and
epidemiclogical evidence, Crit. Rev. Toxicol., 25, 463-
531,

Bulger, WH., Muccitelli, R.M. and Kuopfer, D. (1978):
Studies on the in vivo and in viiro estrogemnic activities
of methoxychlor and 11s metabolites, Role of hepatic
mono-oxygenase 1 methoxychlor activation, Biochem.
Pharmacol., 27, 2417-2423.

Carlsen, E., Giwercman, A., Keiding. N. and Skakkebaek,
N. (1992): Evidence for decreasing quality of semen
during past 50 years, Br. Med. J., 3058, 608-613.

Colborn, T., vom Saal, ES. and Soto. AM. [(1993):
Developmenial effects of endocrme-disrupting che-
micals in wildlife and humans. Environ. Health
Perspect., 101, 378-384.

Colborn, T., Dumaoski. D. and Mvers, JP (1996): Our
Stolen Fulure. Are we threatening our fertility.
intelligence and survival? A Scientific Detective Story,
Dutton. USA.

EPA. (1997): Special report on enviromumental endocrine
disruption: An effects assessment and analysis. Risk
Assessment Forum. U.S. EPA, Washington, DC.

Eroschenko, VB and Cocke, BES. {1990): Morphological
and biochemical alterations in reproductive tracls of
neonatal female mice ftreated with the pesticide
methoxychlor, Biol. Reprod., 42, 573-583.

Eroschenko, VR, Rourke, AW and Sims, WF (1996):
Estradiol or methoxychlor stimulates estrogen recep-



tor expression in uter1, Reprod. Toxicol., 10, 265-271.

Gray, L.E., Ostby, J.8. and Ferrell, J.M. (1989): A dose-
response analysis of methoxychlor-induced alterations
of reproductlive development and function m the rat.
Fundam. Appl. Toxicol. 12, 92-108&.

Kavlock. R.J., Daslon, G.F, DeRosa, D)., Fenner-Crisp, B,
Gray, L.E., Kaattari, 3., Lucier. G. and Lusler, M.
{1996): Research needs for the risk assessmenl of
health and environmental effects of endocrine di-
sruptors: a report of the US. EPA-sponsered work-
shop, Environ. Health Perspect., 104[Suppl. 4], 715-
740.

SAS Institute Inc. (1990): SAS/STAT User's Guide, Version
6, Fourth Edition, SAS Institute Inc., Cary, NC, USA.

Schwartz, W.J.,, Wink, C.5. and Johnson, W.D. (1994):
Response of adult murine uterine epithellum to 50%

methoxychlor. Reprod. Toxicol., 8, 81-87.

Sharpe, R.M., Fisher, J.5., Millar, M.M., Jobling, S. and
Sumpter, J.B (1995): Gestational and lactational
exposure of rats to xenoestrogens results in reduced
testicular size and sperm production, Environ. Health
Perspeci., 103, 1136-1143.

Tullner, WW. (1961): Uterotrophic action of the insecticide
methoxychlor, Science, 133, 647-648,

Walters, L.M., Rourke, A W. and Eroschenlko, VE {1993):
FPurified methoxychlor stimulates the reproductive
tract m mmmature female mice, Reprod. Toxicol., 7,
599-606.

Welch. R.M.. Levin, W and Conney, AH. (1969):
Estrogenic action of DDT and its analogs, Toxicol
Appl. Pharmacel.. 14, 358-367.



