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[NTRODUCTION

Homocysteine is a sulfar containing amino acid that
result from demethylation of methionine (V).

Recently it has attracted considerable interest as it may,
by several mechanisms mediate premature atherosclerosis
and cardiovascular diseases (V)

Vascular access integrity remains the Achilles heel of
modern hemodialysis (¥). Without an adequate vascular
access; hemodialysis efficiency is reduced, which results in
increased mortality and morbidity (¢). Thrombosis is the
primary cause of access failure in polytetrafluroethyelene
grafts and native arteriovenous fistulas (°). The access
dysfunction due to thrombosis is the most common cause of
hospitalization among maintenance hemodialysis patients

V).

Serum total homocysteine usually increases in dialysis
patients with end-stage renal disease (V). The cause of
hyperhomocysteinemia in CRF (chronic renal failure) is still
under intensive scrutiny (A). Hyperhomocysteinemia may
still represent one of many factors in uremia, which
contributes to increased cardiovascular risk (). Recently
vascular access thrombosis in dialysis patients is claimed to
be associated with hyperhomocysteinemia () +).




A OF TiE WORK

The aim of this study is to evaluate the role of
hyperhomocysteinemia as a risk factor for vascular access

thrombosis in hemodialysis patients.




HOMOCYSTEING

Homocysteine (Hcy) is a sulphur containing amino acid

Introduction:

that consists of various forms: a protein-bound fraction (V+—
A+7), a free oxidized form (Y+—Y+7) and a free reduced form
(=)7), which recently has attracted considerable interest as it
may promote vascular disease as well as its plasma level
elevation is associated with risk assessment and diagnosis of

other clinical conditions.()))

Biochemistry:

General Metabolism

Hcy is an endogenous sulfur-containing amino acid
intermediate of the essential amino acid methionine and is
not obtained from the diet. An overview of the metabolic
pathway is presented in Figure Y. Methionine enters the one-
carbon metabolic cycle either through the dietary
consumption of methionine-~containing protein or through
endogenous protein breakdown. It is then converted
intracellularly to S-adenosylmethionine, which functions as a

universal methyl donor for a variety of important acceptors,
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including nucleic acids, neurotransmitters, hormones, and

phospholipids. $-Adenosylhomocysteine, a byproduct of these
reactions, is hydrolyzed to form Hcy and adenosine. This
reaction actually favors the production of $
adenosylhomocysteine, although the normally rapid egress or
metabolism of intracellular Hcy and adenosine allows this
reaction to continue forward (1Y). Hcy then follows one of

the following two metabolic pathways:

() remethylation to methionine by methionine synthase
using vitamin B)Y (cobalamin) as a cofactor and °-
methyltetrahydrofolate as a substrate; or, alternatively, by
betaine/Hcy methyltransferase in the presence of betaine (in
human subjects, the latter reaction is mainly confined to the

liver and kidney);

(1 transsulfuration to cystathionine by cystathionine _-
synthase, in an irreversible vitamin Bl (pyridoxal-°-
phosphate)-dependent reaction; cystathionine is then
degraded by cystathionase to _-ketobutyrate, ammonium,

and cysteine.




Review of Literature|

HS-CH,-CH,-CH-COCH
I
NH,

Homocysteine

CH,-CH,-CH-COOH
| |

< NH,
I
5
I
CH,-CH,-CH-COOH
[
NH,

Homoeysteine homoeysteine disulfida
( Homocystine)

CH,-CH-COOH
| I
§ NH,
I
5

CH,=CH,-CH-CO0OH
|
WH,
Cysteine-homocysieine disulfide

Figure 1. Melecular species of homocysteine.

Physiology:

In normal subjects, approximately Yo/ of total plasma
Hcy is bound via a disulfide bond, to protein, primarily
albumin, [bound Hcy (bHcy)], while the remaining Y°7 exists

in a free unbound form [free Hey (fHcy)] (V)
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Hcy production occurs in all cells as a consequence of
the normal methylation process. The Hcy volume of
distribution in healthy subjects was observed to be
approximately +,¢ L/kg, similar to that in subjects with
severe renal insufficiency (VY). Intracellular Hcy levels rise
with enhanced intracellular Hcy production and/or
inhibition of intracellular metabolism. To maintain low
intracellular levels of this putatively cytotoxic substance, Hcy
that is not metabolized within the cell is exported to the
plasma compartment () £). Calculations based on steady-state
kinetics in healthy adult humans estimate that Y,Y mmol of
Hcy, or approximately © to )+/ of the total daily cellular
production, is delivered daily to the plasma compartment
(Y°). Because Hcy is constantly produced and exported by
cells, it must also be constantly cleared for plasma levels to
remain within )7 of baseline values, as they do in healthy

human subjects (1 7).

The kidney seems to be just as capable of filtering and
metabolizing Hcy as it does other amino acids. Hcy has a

molecular mass of ‘Yo D (VV), which is well within the
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filtration range of normal glomeruli. Assuming plasma fHcy
concentration of ¥ uM and a normal GFR of ) Y® ml/min, the
daily amount of filtered Hcy would be approximately *,°
mmol. As with other amino acids, there is abundant evidence
that filtered Hcy is avidly reabsorbed and only minimally

excreted (Y umol/d, or VZ) in the urine (VA).

Tubular uptake mechanisms specific for Hcy have been
identified. Kinetic studies of minced rat renal cortical tissue
identified low-~Km/high-affinity and high-Km/low-affinity
homocystine uptake systems, the former shared with cystine
and the dibasic amino acids arginine, ornithine, and lysine
(V9). This finding is supported by studies in which rats and
human subjects exhibited dramatically increased urinary
homocystine excretion after intravenous boluses of arginine
and lysine or aminoisobutyric acid (Y+), an inhibitor of

lysine, arginine, and ornithine tubular reabsorption.

Human kidneys contain the necessary Hcy-metabolizing
enzymes, transsulfuration (cystathionine _-~synthase and
cystathionase) and remethylation (methionine synthase)
enzymes in significant amounts (Y)). Compared with liver,

the kidney contains more betaine.
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Hcy methyltransferase and less cystathionase and
methionine synthase () £). However, cystathionine -synthase

gene expression has been documented in the kidney (YY).




