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Regul ation of uterine contractility is vital to successful reproduction.
During a full-term pregnancy, the uterus renains relatively inactive fronr

conception until the initiation of |abor -- a period of about 280 days fo=
r

humans. As the tine of delivery approaches, the uterus becones highly
active with nmuscul ar contractions that increase in frequency and intensit=

y
until the fetus is forced out of the wonb. =

Fine-tuned control of uterine contractions is inperative not only for an
effective | abor at the end of pregnancy, but also for preventing prematur=
e

| abor. However, for reasons that are poorly understood, the reqgulation o=
f

uterine contractions appears to be susceptible to interference by certain=

envi ronnent al cont am nants. =

Some studi es suggest that polychlorinated biphenyls (PCBs), a group of

wi despread, persistent environnental contam nants, may di srupt the natura=
I

term nation of pregnancy by stinulating premature uterine contractions.
Bot h

PCB m xtures and individual congeners can stinulate contractions in

i sol at ed

segments of uterus. Yet the cellular and nol ecul ar events underlying th=
IS
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formof reproductive toxicity are relatively unknown. =

Researchers at the University of Mchigan -- a partner in the M chigan
State

Uni versity Superfund Basic Research Program-- recently elucidated a
possi bl e mechani sm for PCB-induced uterine contractions. |In a series of
experinments they discovered that the PCB m xture Aroclor 1242 can affect
several cellular events known to be involved in the devel opnent of
contractions in uterine nuscle cells. =

In one set of studies, Aroclor 1242 increased |evels of the cellular
messenger arachidonic acid in cultured uterine nuscle cells. Enzyne

i nhibition experinments revealed that this activity was nedi ated by an
enzyne

known as phosphol i pase A2. Thus, the Aroclor 1242-induced rel ease of
arachidonic acid |likely occurred through activation of phospholipid cell
signal i ng pat hways. O her experinents showed that Aroclor 1242 both

i ncreased the influx of intracellular calciumand activated

vol t age- oper at ed

cal cium channels in uterine nuscle cells, a significant finding because
calciumis an essential stinmulus for initiating uterine muscul ar
contractions. Based on these findings, the scientists report "it is
possi bl e that arachidonic acid |iberated by Aroclor 1242 activates

vol t age- operated cal ci um channel s of [uterine nuscle cells] and thus
stimul ates uterine muscle contraction." =

PCBs have been associ ated with spontaneous abortion and shortened gestati=
on

length in wonen, wildlife and | aboratory aninals exposed to these

i ndustri al

chemi cals. Because premature birth is a considerable health problemin
this

country -- it accounts for 75% of newborn deaths not related to
mal formations -- it is inportant to determ ne how and to what extent PCBs=
may di srupt normal uterine functioning . The mechanistic understandi ng

acquired in these studies is providing nmuch needed insight into
reproductive
risks that may arise from PCB exposures. =

For nore information please contact: =
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Rita Loch-Caruso, Ph.D.
Toxi col ogy Program =

Departnent of Environnental & Industrial Health
Uni versity of M chigan

1420 Washi ngton Hei ghts

Ann Arbor, M 48109

Phone: (734) 936-1256

Emai |l . rlc@m ch. edu

To learn nore about this research please refer to the foll ow ng sources:

Bae, J., M Peters-CGolden, and R Loch-Caruso. 1999. Stinul ation of

pr egnant

rat uterine contraction by the polychlorinated bi phenyl (PCB) m xture
Arocl or 1242 may be nedi ated by arachi donic acid rel ease through activati
on

of phosphol i pase A2 enzynes. J Pharmacol Exp Ther 289: 1112-1120.

Bae, J., E. L. Stuenkel, R Loch-Caruso. 1999. Stinulation of oscillatory=
uterine contraction by the PCB m xture aroclor 1242 may invol ve increased=
[ Ca2+] (1) through voltage-operated cal ciumchannels. Toxicol Appl Pharm

155:
(3) 261-272.

As al ways, your feedback is wel coned.

Bet h Ander son

Program Anal yst

Superfund Basi c Research Program

National Institute of Environnental Health Sciences
t ai ner @i ehs. ni h. gov
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