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ANTIOXIDANT STATUS AND PURINE BASES IN CAROTID
ARTERY PLAQUE

l. Ciari, L. Terzuoli, B. Porcelli, M. G. Coppola, and E. Marinello

Department of Internal Medicine, Endocrine-Metabolic Science and Biochemistry,
Siena University, Siena, Italy

o Iree radical excess and oxidative stress are implicated in the formation and progression of
atherosclerotic plaque through actions on susceptible vascular cells, such as by activating xanthine
oxidase. Purine bases and other antioxidant compounds could play important protective roles in
atherogenesis, as could nonenzymatic low molecular weight thiol defenses, not previously evaluated
in carotid artery plaque. Therefore, we measured purine catabolites (hypoxanthine, xanthine, uric
acid, allantoin) and antioxidant compounds (total sulphydryl groups, homocysteine, cysteine, and
glutathione) in advanced carotid artery plaque and found a high ratio of allantoin to uric acid,
suggesting a ongoing local oxidative stress.
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INTRODUCTION

Although atherosclerosis is a multifactorial disease, an important role in
its development is attributed to oxidative stress.13! Arterial wall endothe-
lial cells are continuously exposed to changing oxygen pressure and high
rates of free radical formation that can modify LDL and initiate events that
lead to progression of plaque.*% Such modifications could also potentially
result from reduced antioxidant defenses normally provided by low molec-
ular weight thiols, such as homocysteine (Hcys), cysteine (cys), glutathione
(GSH), and uric acid (UA). Although UA is the most abundant scavenger
of free radicals in humans by virtue of the absence of activity of uricase,
it is important to note that purine catabolism increases in states of oxida-
tive stress,[”8 and that, conversely, activation of xanthine oxidase promotes
production of free radicals.
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MATERIALS AND METHODS

Plaque material was obtained from 20 subjects (10 males and 10 fe-
males with an age range of 57-83 years), hospitalized at the Department
of Surgery, University of Siena, Italy for carotid endarterectomy. Plaques
were rinsed twice in cold phosphate buffered saline solution to minimize
blood residue, frozen in liquid nitrogen, homogenized by three l1-minute
cycles on a Dismembrator (Braun AG, Melsungen, Germany). Twenty mg
samples of plaque homogenate were vigorously resuspended in 1 ml of phos-
phate buffered saline, and, after centrifugation at 15000 x g (Mikro 12-24,
Hettich D-78532 Tuttlingen) for 15 minutes, the supernatant layer was used
for assay of total thiol groups (SH) by spectrophotometric assay (Ellman’s
reagent),[g] and for UA, allantoin (ALL), Hx, X,[' and Hcys, Cys, GSHI!
by HPLC.

RESULTS

We analyzed purine catabolite (UA, ALL, Hx, X) and thiol compound
(SH, Hcys, cys, GSH) levels in carotid artery plaque homogenates. All con-
centrations (umol/g tissue) are expressed as mean =+ standard deviation.
The results are: UA = 4.9 4+ 1.28; ALL = 21.49 &+ 15.10; Hx = 27.26 + 8.72;
X =8.79 £2.71; SH = 112.21 + 62.4; Hcys = 0.40 £ 0.33; cys = 5.46 £ 2.28;
GSH = 1.35 + 0.8.

A typical HPLC chromatogram of plaque homogenate is shown in
Figure 1.

DISCUSSION

We acknowledge that, in the absence of control tissue analyses, the sig-
nificance of the absolute purine base and thiol compound levels measured
in advanced atherosclerotic plaque remains uncertain. Nevertheless, the
most striking finding of this study was the relatively high levels of ALL ob-
served. ALL can be formed only from the non-catalytic oxidative action of
free radicals on uric acid, because of the absence of uricase in human tis-
sues. ALL was found in higher concentrations than UA (mean ALL/UA
>4/1), leading us to propose that this finding may reflect continued oxida-
tive stress, even in the advanced atherosclerotic lesions. Further studies to
determine the contents of these compounds in other tissues of interest to
the progression of the atherosclerotic plaque and to measure the effects
of interventions to improve purine base-mediated antioxidant levels are
warranted.
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FIGURE 1 Typical HPLC chromatogram of atherosclerotic plaque. A): uric acid (UA), allantoin (ALL),
hypoxanthine (Hx), xanthine (X); B): cysteine (cys), homocysteine (Hcys), glutathione (GSH).
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