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Abstract

Chronicrenal failureisa progressive loss of renal function over a period of months or year
and Hemodialysisis a suitable treatment which is preferably given to the chronic renal fail-
ure ernment RF) . Who are not to undergo renal transplantation therapy. This study was
carried out to observe the immediate effect of oxidative stress and inflammation during
hemodialysis. In the present study 30 CRF patients undergoing hemaodialysis and 50 healthy
controls matching in age and sex were included. In the present study prehemodialytic sam-
plesshowed  significant rise (P<0.001) in serum lipid peroxidation (L PO), serum ho-
mocysteine and high sensitivity C-reactive Protein (hs-CRP) as compared to controls. Mean
values of serum superoxide dismutase (SOD) and serum nitric oxide (NO* )were found to be
significantly reduced (P<0.001)in prehemaodialytic samples as compared to controls. In post
hemodialytic samples mean values of serum superoxide dismutase, serum nitric oxide and
serum homocysteine were significantly reduced (P<0.001)when compared to prehemodia-
lytic samples while mean values of serum lipid peroxidation and hs-CRP wer e significantly
increased (P<0.001)in post hemodialytic samples as compared to prehemodialytic samples.
The result of our study have been shown there is extensive oxidative stress and inflamma-
tion in patients with CRF, which is further augmented by hemodialysis, as supported by al-
tered levels of LPO, SOD, NO®, homocysteine and hs-CRP. It may cause increased risk of
cardiovascular disorder (CVD) in patientson chronic hemodialysis.
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| ntroduction duced oxidative stress is one of the possible reagoch
creates atherosclerotic changes in hemodialysiernst
Chronic renal failure is associated with increasdiam-  Over last few years, there has been increasingsfocu
mation and oxidative stress which play an importate  the relationship of novel risk factors such asamnfima-
in the in the development of cardiovascular dispedel it ~ tion, oxidative stress, hyperhomocysteinemia, aigh h
represent leading cause of death in chronic rexialré  hs-CRP levels are associated with cardiovascusar in
(CRF) patients. Several factors contribute toicamscu- CRF [3,4].
lar disease in patients with chronic renal fail(@&RF),
notable among the CRF-induced risk factors are lifis-  OXidative stress arises due to the imbalance betwes
orders, oxidative stress, inflammation, endothetlys- reactive oxygen species (ROS) and reactive nitrepen
function, and depressed nitric oxide availabilithigh  cies (RNS) production and impairment of antioxiddet
plays an important role in the development of aards- fense mechanism [SReactive oxygen species may cause
cular disease [1, 2]. The CRF patients who undeogo lipid peroxidation and damage macromolecules rieglt
dialysis; are subjected to an oxidative stresdysimin- in the impairment in the superoxide dismutase dagtiv
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[6]. There is increasing evidence which supports tha® ROAII control subjects were free of infection and wéaking

are involved in the pathophysiology of uremic coicyg!
tions in CRF patients and mainly those patients afe®

no medication during last two weeks. Institutiog#hical
Committee approval was taken before starting thidys

undergoing hemodialysis treatment. Elevated RNS magnd informed concent was obtained from each subject

lead to oxidative stress, as indicated by the faat an

before they were included in the study. Plain hiepdose

impaired nitric oxide (NO®) synthetic pathway plays a 1000 IU was administered during HD process. Hemodi
key role in mediating renal injunyit has also been sugge- alysis was carried out three times per week for faurs

sted that oxidant exposure may contribute to tgé hate
of cardiovascular disease in these patients [7,8].

C - reactive protein, an acute—phase reactant agizttd
in the liver in response to the cytokine activatiord may
act as a marker of inflammatory mediators involirethe
development of atherosclerotic plaque [9]. Chroimie

per session using polysulphone hemodialysis mersbran
These samples were analyzed to observe the immediat
effect of hemodialysis process on the biochemiaal p
rameter.

5-8ml of blood samples were obtained from the pidie
just before and after the hemodialysis by usingptis

flammation is an important component in the developprecautions, in pain tubes. Separated sera weressed
ment and progression of atherosclerosis, and numerofor the assay of biochemical analytes. Lipid P&tation

epidemiological studies have demonstrated thatassad
serum CRP concentrations are positively associattéd
a risk of future coronary artery disease, or pexpharte-
rial disease [10]. Recent studies suggested thanich
inflammatory state could account for the high risk
ischemic heart disease in patients with End stagelr

disease (ESRD)[11]. Homocyseine , a non essential s

phur-containing amino acid and it's accumulatiorCRF
leads to impair it's metabolism and reduced remxales
tion [12]. Hyperhomocysteinemia is an additioredtbr
that increases the risk of vascular diseases @l faiture
patients [13].

Hemodialysis (HD) is the treatment which is prefidya
given to the CRF patients who do not undergo
transplantation therapy. In recent years hemodiislizas
been successful in extending life span of renalepts
and is effective in correcting the metabolic abralities
related to renal oxidative stress that contribdtesnor-
bidity in hemodialysis patients. Factors like dgsy
membrane, purity of dialysis water and dietaryitim
tions make dialysis patients on dialysis suscegptita
more oxidative stress and inflammation [14,15].

Hence we thought it worthwhile to determine theralt
tions of oxidant-antioxidant status and vasculfiainma-
tion in pre and post hemodialysis of CRF patiefs:
this, we planned to determine the levels of Lipeatgxi-
dation (LPO), superoxide dismutase (SOD), Nitriad@x

(NO®), Homocysteine and high sensitivity C-reactive-pro

tein (hs - CRP) in pre and post hemodialysadients.

Material and Methods
In the present study, 30 CRF patients andh&dlthy con-

trols matching in age and sex were enrolled. Thieipis
were selected on the basis of their estimated giolare

was measured as MDA in serum by the method of Kei
Satoh [18]. The colour produced by the reactiothad-
barbituric acid with MDA was measured at 530 nmhwit
the help of spectrophotometer and the results \e&re
pressed as nmol/ml. Superoxide Dismutase was assaye
by the Nischal HK et.al, this method is basedhenabil-

ity of superoxide dismutase to inhibit autoxidatiminpy-
rogallol under specific conditions. Spectrophotaiet
readings were taken at 420 nm and results wereessgad

as units/ml [19]. Nitric Oxide was assayed by thethod

of Najwa K.Cortas and Nabil W. Wakid by cadmium re-
duction method and colour complex produced was meas
ured at 540nm and result results were expressed as
umol/L [20]. Homocysteine was assayed by chemilumi-

renalescence and results were expressed as pumol/I$21]

rum hs-CRP levels were measured by turbidometric me
thod and values were expressed as mg/L [22] .

Statistical Analysis

The statistical analysis included paired and umpalt”
test and regression analysis for correlation coiefit. All
data were presented as Mean and standard devi&&on.
0.05 was considered significant.

Results

Laboratory data showed a significant change indtiels
of biochemical parameters in pre and post hemaslaly
groups in comparison to normal controls (Table 1).

All the data was presented as mean and standaiatidav
unpairedt’ test was used to compare prehemodmlysi
groups with control groups. Paired‘t’ test was used
comparing post hemodialysis groups with a prehemodi
alysis groups. P value of < 0.005 was consideraiistt
cally significant.

filtration rate (eGFR) according to National Kidney |n the present study prehemodialytic samples showed

Foundation guidelines, for the classification ofire
disorder. All the selected patients were in tileasid
stages of CRF, undergoing hemodialysis [16, 17].
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significant rise (P<0.001) in serum lipid peroxidat
(LPO), serum homocysteine and high sensitivity C-
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reactive Protein (hs-CRP) as compared to contkdzan

values of serum superoxide dismutase (SOD) andrseruserum homocysteine
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of serum superoxide dismutase, serum nitric oxideé a
were significantly reduced

nitric oxide (NG )were found to be significantly reduced (P<0.001) when compared to prehemodialytic samples

(P<0.001)in prehemodialytic samples as compareoie
trols. In post hemodialytic samples mean values

and mean values of serum lipid peroxidation an€CR&
was significantly increased (P<0.001)in post hermlgytic
samples as compared to prehemodialytic samples.

Table | . Levels of Serum Lipid Peroxidation, Superoxide Dismutase, Nitric Oxide, Homocysteine and hs-CRP in pre
and post dialysis samples of CRF patients and control subjects

Sr. No. Biochemical Parameter Controlsn=50 PreHD n=30 Post HD n=30
Mean 15D Mean 5D Mean 15D
1 Serum Lipid peroxidation nmol/mi 2.70+48 6.89 40.83*** 8.47 +0.73***
2 Serum Superoxide Dismuatase U/mi 4.7B65 1.87 40.41*** 1.45 +0.39***
3 Serum Nitric Oxideimol/L 54.38 +5.53 49.37 H.67*** 43.57 +3.29***
4 Serum Homocysteinemol/L 8.30 +1.89 18.07 + 3.23*** 13.08 £.71***
5 Serum hsCRP mg/L 0.480t20 2.32 + 0.46*** 2.72 ©.38***
* P>0.05 - Not Sgnificant
*x P<0.05 - Sgnificant

*** P<(.001 - Highly Sgnificant.
Discussion

Oxidative stress and inflammation recently caméouts
as nonconventional risk factors of cardiovascularkal-
ity and overall mortality in end stage renal dised3xi-
dative stress occurring due to decreased antiokide-
fences and an increase in pro-oxidant factors vgeh
recognized phenomenon in hemodialysis patients.

Hemodialysis is an effective treatment in most rdai

ure patients and forms an alternative to renakkamta-
tion. Adequate dialytic treatment has prolonged she
vival of patients with quality of life. Cardiovaden dis-
ease was found to be the most frequent cause aalityor

to the cell surface, which probably serves to ceunal-
ance the local formation of oxidants [26]. \Roes
studies have shown that overproduction gDfbecause
of decreased GPx activity. Due to increased oiieat
stress, HO, may inhibit the SOD activitj27]. During the
hemodialysis process the dialysis membrane is stdgje
to immunologic response by low molecular weight
plasma constituents such as IgG and complement@omp
nents to make the membrane active for granulocyes.
tivation of blood granulocytes can increase reactiny-
gen species. Oxygen radicals generated may intestict
neutropils and further stimulate ROS production &nd
can lead to the imbalance between production & fre
radicals and alter the different antioxidant enzyifigis

in majority of patients on maintenance haemodialysican increase the LPO level and depress the SOfitacti

[23].

In our study we found mean values of lipid perokima

were significantly elevated and superoxide disnegas [30].

were significantly reduced in post hemodialytic péemg,

in hemodialysed samples [28,29]. Previous studyehav
shown that trace elements are being increasinglggre
nized as key mediators of progression of kidnegate
During the hemodialysis process the lewd
trace elements like Cu and Zn, the cofactors of SOD

as compared to prehemodialytic samples. Therevese t Might be reduced. This is one more possible cause-t
potential mechanisms by which hemodialysis couldduce SOD activity post HD [31].
stimulate the production of reactive oxygen species

First, interactions between blood and the dialynem-
brane could lead to the generation of inflammatoegia-

There is considerable evidence from earlier studies
suggest that multiple pathways lead to’M€ficiency as a

tors, such as the complement components C3 ancC5aresult of chronic kidney disease (CKD). In our stwde

platelet activating factor (PAF), which may theimstlate
neutrophils. Second, bacterial products in thdysiae
might cross the dialyzer membrane and directlynoli-i
rectly stimulate release of reactive oxygen spduyeseu-
trophils [24].
of free radical detoxification may be responsildeete-
vate the LPO level in post HD sample [25]. d&ihe-
lial cells also contain some superoxide dismutazyae
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found mean values of nitric oxide were significgntl
decreased in post hemodialytic samples as compgared
prehemodialytic samples. Many mechanism are likely

be responsible, including substrate limitation, rgiaine

Disturbances in enzymatic mechamsism is the precursor in the biosynthesis of nitric ei@®uring

hemodialysis process, L-arginine can be removed de-
creasing its concentration in blood [32]. Dyslipide,
increased oxidative stress and impaired endothieirad-
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tion may cause decrease in nitric oxide level irs-po
themodialytic samples [33,34].

Homocysteine, a non conventional risk factwrGVD

has involved much interest in dialysis patientherg are
multiple plausible mechanisms by which homocysteine
may promote endothelial dysfunction, oxidative sérand
vascular disease [35]. In post hemodialytic samplean
values of homocysteine were significantly decreassd
compared to prehemodialytic samples. The homoayestei
lowering effect may be due to the high flux dialyzdigh

flux dialyzer membrane has a high efficacy of dialy
removal of both small and middle molecules, during
hemodialysis procedure. Removal of uraemic inhihitb
homocysteine metabolism may play a significant iole g
the intradialytic lowering of homocysteine [36].

C-reactive protein (CRP) not only biomarker of amfl-
mation as it has been found in atheroscleroticy#gacand 6.
shown to cause endothelial cell dysfunction, oxidan
stress in experimental model [37]. In earlier sadb-
served that inlffammaiton is among the strongestips

tors of poor clinical outcome CKD patients [38].\@lg et 7.
al, have demonstrated a significant associatiomédsst
markers of inflammation and changes in residuablren
function in post hemodialysis patients [39]. CRPths
leading of acute phase protein and easily measbiced
markers of inflammation as high sensitive assay (hsB'
CRP). In the present study we observed, in posoldemn
Iytic samples mean values of hs-CRP were signifigan
elevated as compared to prehemodialytic samplesio-e
dialysis may induce a state of inflammation andease

in hs-CRP may be the result of inflammatory respons

9.

suggesting that dialysis procedure with it's extrporeal 1q

circulation of blood, may itself be the cause dfamma-
tion [40].

We observed significant elevation of serum LPO had 11,

CRP and significant reduction was observed in tleamm
serum SOD, NOand homocysteine levels in post HD.
The causes of oxidative stress and inflammatiorCKiD
are definitely multiple .
mechanisms of oxidative stress and inflammationndur
hemodialysis which may cause of CVD development in
hemodialysed patients. Due to adverse effect of HD
which is demonstrated by our results, the clinisiamy
plan to advice antioxidant therapy and use of aittant
bounded membrane for HD will be new approach ta-ove
rule oxidative stress and inflammation during HBssen.
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