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The role of the L-arginine-nitric oxide pathway
in preeclampsia
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Abstract: Preeclampsia [PE] is a majar cause of maternal and perinatal martality, especially in
developing countries. [ts etiology imvolves multiple factors, but no specific cause has been
identified. Evidence suggests that clinical manifestations are caused by endothelial
dysfunction. Mitric axide [MOJ, which is synthesized from L-arginine in endothelial cells by the
endothelial nitric oxide synthase [eNOS), provides a tonic dilator tone and regulates the
adhesion of white blood cells and platelet aggregatien. Alterations in the L-arginine-NO
pathway have been associated with the development of PE. Various studies, reparting
decreased, elevated or unchanged levels of nitrite [MOz) and nitrate (MO5), tvo end products of
MO metabolism, have been published. Qur group cantributed to those cantradictory reports
describing cases of PE with both elevated and decreased levels of NO; and MO, Apparently,
diminished levels of MO could be related ta deficiencies in the ingestion of dietary calcium
associated to low levels of plasma ionic calcium, which is crucial to the eNOS' activity. Also, low
lewels of MO could be associated with the presence of eNOS palymaorphisms or the presence of
increased levels of ADMA, the endogenous inhibitor of MO. High levels of ND associated to low
levels of cGMP suggest a decreased bioactivity of MO, which is probably related to an increased

degradation of NO caused by & high production of superoxide in states of infection and
inflammation. The present article analyses and reviews the reported paradoxical rales of the
L-arginine- N0 pathway in PE and gives a possible explanation for these results.
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Introduction

Hyperitensive pregnancy dsorders are the main
cause of maternal and perinatal morbidity and
martalsty. Preeclampsia (PE] is the most mmpar-
tant among these pathologies [WHO, DG
Walker, 2000] Preeclampsia, defined as the onset
of hypertension and proteinuria after 20 weeks
of gesmtion in previously normotensive non-
proteinuric pregnant women [Walker, 2000], is
a multiorgan disease;, affecting the liver, kid-
neys; bram;, and blood clotting system. Despite
its mmportance; the ettology of PE is mot well
defined and multple sk factors hawve been
identified [Lopez-Jaramille er ol 2001; Lopez-
Jaramillo, WM. The impact of each of them
varies in different populations, with considerable
differences between developed and developing
ocouniries |[Lopez-Jaramillo er al. 2005]. In Latin
America, the high frequency of risk factors,
such as inappropriate nutnton, young mater-
nal age, and inadequate prenatal care pro-
grams, is reflected in the high incidence of

PE [WHO, 204, 1987) and elevated maternal
mortality, which is 10-200 times higher than
m developed countries [WHO  Internatsonal
Collaborative Study of Hypertensive Disorders of
Pregnancy, 1998].

Pregnancy & o physiclogical state in which
there are important hemodynamic adaptations
that are mantained by an increased peripheral
vasodilation [Lopez-Jaramillo, 19%96]. The vas-
cular endothelial cells provide a tonic dilator
tone, which is mamly maointmined not only by
the productson of NO, but alko by prostacychin
and endothelium-derived hyperpolarizing factor
{EDHF). Furthermore, these substances inhibit
the adhesion and migmtion of leukocytes and
plateleis to the vascular wall [Sladek e ol 1997;
Moncada e all 1991].

Mitric oxide is synthesized from the amino acd

L-arginine by a family of enzymes denommated
NO synthoses [MO5). The endothelinl MO
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