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Figure 1: Relation between homocys-
teine concentration and relative pheny-
lacetate hydrolase activity.

Inverse correlation between phenylacetate hydrolase activity of the serum PON1 pro-
tein and homocysteinemia in humans
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Dear Sir,
Hyperhomocysteinemia is an independent risk factor for car-
diovascular disease and stroke, while also being a risk factor for
neurodegenerative and renal disorders. However, the actual path-
ological mechanisms of increased serum levels of Homocysteine
(Hcy) or its metabolites in human remain elusive.

The determinants of plasma Hcy concentration are both gen-
etic as well as environmental. Moderate Hcy elevations can be
due to homozygosity of the 677T allele of the MTHFR gene or
nutritional deficiencies in the cofactors (vitamin B6 or B12) or
substrate (folate) of the enzymes involved in Hcy metabolism.
Severe hyperhomocysteinemia is often caused by inborn error of
metabolism such as in Cystathionine Beta Synthase (CBS) defi-
ciency.

Hcy is synthesized during the conversion of dietary methion-
ine to cysteine. Once synthesized, Hcy can be recycled to me-

thionine by the remethylation pathway or converted into cyst-
athionine by the transulfuration pathway. Hcy is also metaboli-
cally converted to form homocysteine thiolactone (HTL) by a
metabolic error-editing process in which Hcy is inactivated by
methionyl-tRNA synthethase and is released as free HTL. HTL
has been implicated in the pathology of hyperhomocysteinemia
probably through increased protein homocysteinylation (1).

Paraoxonase 1 (PON1) is secreted by the liver and is a protein
component of the high-density lipoproteins. Paraoxonase dis-
plays esterase activity and can hydrolyse various exogenous and
endogenous substrates (2). It degrades oxidized lipids and is thus
considered as a protective anti-oxidant enzyme. Several studies
have shown increased susceptibility to cardiovascular disease in
individuals carrying polymorphisms in the PON1 gene (3). In-
terestingly, paraoxonase has been recently shown to degrade
HTL (4) and thus could contribute to the detoxification of this
metabolite of Hcy. Moreover, in the murine model of severe hy-
perhomocysteinemia due to CBS deficiency, the activity of
PON1 in the liver was downregulated 3-fold (5).The moderate to
severe hyperhomocysteinemia in mice, caused by a hyperhomo-
cysteinemic diet or by a genetic deficiency in CBS, is associated
with reduced liver PON1 activity, with a downregulation of
PON1 mRNA in the liver (6). We therefore hypothesized that
homocysteine serum levels could influence serum paraoxonase
activity in humans.

Blood samples from 112 subjects with various homocys-
teinemia were recruited from the Hospital Europeen Georges
Pompidou (HEGP-France) in the different clinical units of hos-
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pitalisation. Phenylacetate hydrolase activity was assayed on
these blood samples using serum vacutainer tubes to avoid cal-
cium chelation. The colorimetric assay was run as described (5)
using phenylacetate as substrate. Phenylacetate degrading activ-
ity of PON1 is independent of the coding region polymorphisms
(position 55 and 192) of this gene and thus is more reflective of
the concentration of PON1 protein present (7). It is unclear
whether this activity reflects the actual activity of the PON1 to-
wards endogenous substrates such as HTL. Neither HTL degrad-
ing activity, nor HTL concentrations have been assayed in this
study. The precise HTL level in human plasma has been reported
for six persons (8).

An inverse correlation was found between Hcy concentration
and phenylacetate hydrolase activity (r = 0.36, y = –0.34x +
22,01, ddl = 110, t = 4,09, p <0.001 – Fig. 1). Thus, the level of
Hcy appears to be one of the determinants of phenyl-acetate hy-
drolase activity in serum. While several mechanisms could ac-
count for such an effect, the observations made in hyperhomo-
cysteinemic mice suggest that Hcy could negatively regulate
PON1 gene expression in the liver which would result in de-
creased serum PON1 activity. It is unknown whether this Hcy ef-
fect is direct or not, however, the fact that Hcy is itself a product
of PON1 activity suggests an autoregulatory mechanism
whereby increased Hcy concentrations lead to the retroinhibition
of the enzyme gene expression.

The observations shown here could have implications for the
delineation of the mechanism of Hcy action. Indeed, it is known
that altered PON1 activity as observed in individuals carrying
the polymorphisms at position 55 and 192 constitutes a suscep-
tibility marker for cardiovascular disease.This is likely due to the
lipoproteins-protective anti oxidant effect of PON1 and possibly
to its ability to degrade HTL. The repression of serum PON1 ac-
tivity could be one of the steps leading to Hcy toxicity. Alter-
natively, our data also suggest that PON1 level could be an addi-
tional determinant of the Hcy plasma concentration.
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Elastic stockings, hydroxyethylrutosides or both for the treatment of post-thrombotic
syndrome

Dear Sir,
At least one of every three patients with deep-vein thrombosis
(DVT) of the lower extremities will develop post-thrombotic
sequelae within 5 years (1, 2). The established post-thrombotic

syndrome (PTS) remains a significant cause of chronic ill health,
with considerable socio-economic consequences for both the pa-
tient and the health care services (3).

In contrast with the extensive documentation available on
epidemiology, diagnosis, and prevention of PTS, little is known
about the treatment of this common complication of DVT (4).
Once the PTS is established, treatment options are aimed at limit-
ing progression to an ulcer with the use of graduated elastic com-
pression stockings (ECS), which reduce venous hypertension
and improve microcirculation (5). Besides compression therapy,
rutosides are commonly used for prevention and treatment of
several manifestations of chronic venous insufficiency (6). In a
prospective, controlled, randomized pilot study, we compared
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