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Thrombosis

Relationships between white blood cell count
and levels of serum homocysteine and cysteine
in healthy subjects

Concentrations of serum thiols and white blood
cell (WBC) count were examined in a group of 124
healthy volunteers. Univariate Pearson’s analysis
showed a close correlation between WBC count
and total homocysteine and WBC and cysteine.
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Several clinical studies have demonstrated that moder-
ately increased levels of plasma total homocysteine (tHcy)
are associated with atherosclerosis, cardiovascular disease,
stroke and peripheral vascular disease.' The mechanism by
which homocysteine exerts its effects has not been clearly
defined, although it is generally accepted that the accumu-
lation of homocysteine in plasma can damage the
endothelium. It has been suggested that homocysteine
may induce vascular injury (including endothelial dysfunc-
tion, smooth muscle cells proliferation and thiolation of
lipoprotein) and affect platelet aggregation and coagula-
tion.” Other studies have reported that elevated levels of
total cysteine (tCys) are related to an increased risk of car-
diovascular diseases and atherosclerosis.’ Atherosclerosis
is a multifactorial disease associated with a variety of risk
factors and among them infection and inflammation may
contribute to vascular injury and atherogenesis.
Inflammation may also promote atherosclerotic plaque
rupture and thrombosis.* White blood cells (WBC) may
serve as an important biomarker for these disease process-
es. Elevated WBC may also be considered a risk factor for
acute myocardial infarction, coronary artery disease and
stroke.® Although an in vitro association between homo-
cysteine and inflammation has been previously observed®
there is little information about the relationship between
plasma thiols and WBC count in vivo. We, therefore, meas-
ured plasma thiol levels and WBC counts in a sample of
patients without evidence of cardiovascular disease in
order to verify whether there are any associations
between these parameters involved in severe pathological
manifestations. We analyzed 124 healthy volunteers, 44
women and 80 men, aged 50+10 years. WBC were meas-
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Table 1 Serum thiol levels, white blood cells count and other
parameters of the healthy subjects studied (n = 124).

Mean (SD) Range
Age (years) 50 (10) 34-65
Sex, M/F (%) 64.5/35.5
Body mass index (kg/m?) 25 (3) 18-35
tHey (umol/L) 11.21 (3.84) 5.63 - 27.55
tCys (umol/L) 284 (43.9) 186.3 - 406.9
WBC (K/uL) 7.31(1.72) 410-13.10
Triglycerides (mg/dL) 82.1 (38.3) 15-190
Total cholesterol (mg/dL) 175.1 (34.6) 128-198
LDL cholesterol (mg/dL) 109.2 (31.1) 78-139
HDL cholesterol (mmol/L) 489 (14.8) 25-69
Glucose (mg/dL) 90 (15) 66-108
Creatinine (mg/dL) 1.0 (0.3) 0.5-1.4
Systolic BP (mmHg) 119 (7) 99-138
Dyastolyc BP (mmHg) 75 (6) 58-88

ured by a Cell-Dyn 1700 (Abbott) system within 30 min-
utes from taking the blood sample. Serum thiols were
determined by capillary electrophoresis laser induced
detection as described by Zinellu et al.” A comprehensive
description of the investigated parameters are reported in
Table 1. Mean levels of homocysteine and cysteine were
about 11 umol/L (range 5.6-27.5 umol/L) and 284 pmol/L
(range 186.3-406.9 umol/L), respectively. As might be
expected for a healthy population-based sample, 90% of
this group had homocysteine levels < 15 umol/L. Since the
initial analysis demonstrated that the frequency distribu-
tion of tHcy was skewed toward higher values we chose
to improve the normality of the distribution by log trans-
formation of all data. Univariate Pearson’s correlation
between WBC and serum thiols levels are illustrated in
Figure 1. WBC counts showed a significant positive corre-
lation both with tHey (r=0.25, p<0.005) and tCys (r=0.30,
#<0.0005). The association between these thiols and the
immune system was also confirmed by our previous data®
that showed a positive correlation between cysteine and
homocysteine levels and neopterin in serum. This mole-
cule was primarily synthesized by human monocytes and
macrophages after stimulation by interferon-gamma (IFN-
y) produced by activated helper T-cells. Nevertheless, it is
commonly accepted that both cysteine and homocysteine
and an activated immune system may contribute to vascu-
lar injury and atherogenesis.” The biological mechanisms
by which homocysteine exerts its noxious effects are still
unclear, but it has been found that it stimulates the expres-
sion of biologically active monocyte chemoattractant pro-
tein-1 (MCP-1) and interleukin-8 (IL-8), two major
chemokines for leukocyte trafficking, in humans mono-
cytes. Zeng et al. focused on the characterization of the
signal transduction pathway(s) mediating the stimulatory
effect of homocysteine on both MCP-1 and IL-8 expres-
sion in human monocytes.® These investigations indicated
that oxidative stress had a determinant role in the stimula-
tory effect of homocysteine most likely via activation of
the redox-sensitive transcription factor NF-xB. Homo-
cysteine-induced B lymphocyte proliferation is mediated
by oxygen radicals such as O,, OH. and H,0O,, generated
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Figure 1. Univariate Pearson’s correlation between WBC count and
cysteine and homocysteine levels after the log transformation of
all data (n=124).

by thiol (-SH) auto-oxidation. Although less reactive than
homocysteine, cysteine shares some of the chemical prop-
erties derived from the presence of the sulfhydryl group.
Cysteine has a general cytotoxicity i vitro and promotes
the detachment of human arterial endothelial cells in cul-
ture. It also exhibits auto-oxidation properties in the pres-
ence of metal ions, resulting in the generation of free rad-
icals and hydrogen peroxide that promote the activation
of the cellular immune system by enhanced induction of
NF-kB and MCP-1. Finally cysteine can support superox-
ide-mediated modification of low density lipoproteins
(LDL), thus facilitating the formation of foam cells. In con-
clusion this study provides additional experimental evi-
dence suggesting a strong association between serum lev-
els of cysteine and homocysteine and blood cells in vivo.
However further studies are required to understand
whether rising serum thiols levels are the trigger for the
WBC increment, thus promoting or contributing to the
pro-inflammatory and pro-atherosclerotic responses.
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Oral vitamin K produces a normal INR within 24
hours of its administration in most patients
discontinuing warfarin

A randomized, blinded study in 30 patients was
undertaken. This study found that low dose oral vita-
min K was more effective than placebo when used to
correct the INR in patients who are discontinuing
warfarin. Larger studies will be required to determine
if the use of oral vitamin K, for example in patients
who are temporarily discontinuing warfarin to under-
go interventional procedures, is safe and effective.
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Warfarin is the only long-term oral anticoagulant avail-
able but must be stopped in the peri-operative period. To
minimize the risk of thromboembolism during this peri-
od, patients who require interruption of their warfarin
therapy often receive bridging anticoagulant therapy with
a low molecular weight heparin.' The ability of oral vita-
min K return the INR to the target range in over-antico-
agulated patients suggests that it might be useful to nor-
malize the INR in the peri-operative setting. Administer-
ing a small dose of oral vitamin K 24 to 48 hours prior to
the procedure may shorten the time period during which
patients are not receiving warfarin thus obviating the
need for bridging therapy. Before such a treatment strat-
egy is widely adopted there must be evidence that oral
vitamin K therapy satisfies the following criteria: (A) the
INR falls reliably into a range that is considered safe for
surgery in a high proportion of patients, (B) the levels of
the vitamin K-dependent coagulation factors increase in
response to vitamin K in a manner which suggests that
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