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Summary. The aim of the research was to study the effect of oxidative factors impact and modality of renal replace-
ment therapy (RRT) on indices of oxidative stress (0S) and resistance of erythrocytes membranes in patients with chronic
kidney disease stage V (CKD VD) and anemie.

Material and methods. The study involved 68 patients with CKD VD: 14 patients were treated by hemodiafiltration
(HDEF), 25 patients by hemodialysis (HD) and 29 patients by peritoneal dialysis (PD). The severity of anemia was assessed
according to the KDIGO (2012) criteria. The control group consisted of 30 healthy people of the same age and sex. Along
with the standard diagnostic methods, we defined the content of malonic dialdehyde in serum (MDAs) and in erythrocytes
(MDAe), the content of ceruloplasmin (CPs), transferrin (TRs) and SH-groups in the blood serum, the index of the OS
(10S), catalase activity in serum (CATS), glucose-6-phosphate dehydrogenase (G-6-PDHe) and total peroxidase activity
(TPA) in erythrocyte, peroxide resistance (PR) of red blood cells and erythrocyte membrane permeability (EMP). Statisti-
cal analysis was performed using the programs of Microsoft Excel 7.0.

Results. It has been stated that in the CKD VD patients in compatison with control group the MDAs content in-
creased by 3.3 times and MDAe - 1.2 times, TRs content reduced by 34%, SH-groups - by 31% , TPAe - by 41% and G-
6-FDGe - by 58%, PR-by 60%; 4.6 times increased CATS activity and OSI; 2 times grew peroxide hemolysis (PH) and 1.3
times - EMP. The analysis (depending on the RRT modality) showed that the patients treated by HDF had typical M DAs
increase by 3.9 times on a background of CPs by 24%, TRs - 33%, SH-groups - 25%, TPAe - 51%, G-6-PDHe - 42%,
the increase in serum OSI - 5.4 times and 2.6 times in erythrocytes, PR - by 3.6 times and CATs activity by 3.5 times; HD
group was characterized by the highest value of MDAe, OSI, PH and CATs, along with more expressed decrease of TRs
indices, SH-groups, TPA and G-6-FDHe activity compared with rates in patients with HDF. The patients treated with PD
had the lowest content of MDAs and the highest values on the background of TPAe, the significant increase of CPs by 1.7
times and lowest TRs and G-6-PDHe. The patients with PD showed twice lower OS activity by OSI.

Conclusion. Thus, in patients with CKD VD, who had HD, HDF or PD an anemie was associated with high OS
activity and the increased degree of hemolysis. These changes are stipulated by RRT methods: for patients receiving HDF
were typical the lowest rates of hemolysis and the highest degree of protection for erythrocytes, and for patients treated with
HD - the highest OS.

Pestome. Memoro danoi pobomu 6yn0 docaioumu éniue oKcuOamueHux GaKkmopie ma memooie HUPKOeoi 3a-
micuoi mepanii (H3T) na nokaszuuxu oxcudamusrozo cmpecy (OC) ma peaucmenmuicmos KAIMUH Kposi y NayicHmie Ha
Xporiuny xeopoby nupok VII cmadii (XXH V1) 3 anemicero.

Mamepian i memodu. Y docaidncenni e3saiu yuacmo 68 nayienmie 3 XXH VI : 14 nauienmie nikysanu eemo-
diagpinempauiero (IID), 25 nayicumis 3a donomoeoro eemodianizy (I'/) i 29 nayienmie wasixom nepumoneanbHo2o
dianizy (I11]). Baxckicmo anemii ouinrosanu 8ionogiono do kpumepiic KDIGO (2012). Koumpoavha epyna ckaada-
aacs 3 30 300posux awdeit moeo xe 6iky i cmami. Ilopsd i3 cmandapmuumu 0iaeHOCMUYHUMU Memooamu, U3HA-
yaau emicm MJIA 6 cuposamuyi (MJ[Ac ) i 6 epumpoyumax ( MDAe ), émicm yepyaonaasminy (Ll1lc) , mpancgepuny

(TPc ) i SH - epyn 6 cuposamui kpogi , indexc OC ( I0C

. . ), akmugHicmb Kamanazu 6 cupoeamuyi kpogi (KTc),

Kopous Jlecs Bikropisna enko30 - 6 - gocpam - Oeciopoeenasu (I-6-DIAT)
lesyakorol@meta.ua [ cymapuy nepokcudasHy aKmueHiCMmb epumpoyumis
(CllAe), ix ocmomuuny ma nepekucHy pe3ucmeHmHicmo
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i nporuxuicmos epumpoyumapuux memopan (INEM). Cmamucmuunuii ananiz npoeoousu 3 6UKOPUCMAHHAM NPOCPAM
Microsoft Excel 5,0 i MedStat .

Pezyavmamu. Bcmanoeaeno, wo y xeopux na XXH VI 6 nopienanui 3 konmpoawvHoro epynoro emicm MJIAc 36inb-
wuecs e 3,3 pasui MDAe - 6 1,2 pasu, émicm TPc 3nuncyemocs ha 34%, SH-epynu - na 31%, TPAe - na 41%i I'-6- D Te
- Ha 58%, nepexuchy pesucmenmuicms - Ha 60%,; ¢ 4,6 pazu 36iabuLAACy KAMAAA3HA AKMUBHICMb | IHOCKC OKCUOAmuUe-
Hoeo cmpecy;é 2 pa3u 3pic nepukuchuil eemoniz (I1T) i 6 1,3 pazu - nponukHicmos epumpoyumapHux memopau. Ananiz (6
sanexcrhocmi 8id modanvnocmi H3T) nokaszas, wo y nayieumis, sxi ompumyeanu aikyearus 3a donomoeoro TP manu
munoee 30invuenns MIAc ¢ 3,9 pazu na ¢oni LI1c na 24%, TPc - 33%, SH-epynu - 25%, TPAe - 51%, I-6-®@/1e -
42%, 30invuwenns 6 cuposamui 10C - 6 5,4 pasu i 6 2,6 pasu 6 epumpoyumax, IIP - ¢ 3,6 pasu i kamanaznoi akmuerocmi
6 3,5 pasu; epyna I/l xapakmepuszyemocs naibinouwum 3navennsm MIAe, I0C, IIT i KTc, nopso 3 6inbu eupaicenum
sHuxcennsm indexcie TPc, SH-epyn, CIlAe i I'-6-DJ[Ie akmuenicmio 6 nopieHaHHi 3 nokaznuxamu y xeopux 3 I/]D. YV
nauyieumis, axi ompumyearu ILJ] maru nuzvkuit emicm MJIAc i naiieuwi 3navenns TPAe, 3naune 30invwenns I[llc 6 1,7
pasu i huxcuux TPc il-6-@le. YV I1]] nauienmie docaioxncenHs nokazano 6 0eéa pasu Huxcuy akmusnicmos OC ma 10C

Bucnosku. Taxum uunom, y xeopux na XXH VI, axi aikytomoeca AH3T (Il, IZ1D, I1]]) sucoxa akmuenicmo
nokasuuxie OC mae npsamuil 63aemose 930k 3 anemiero. Li 3minu o6ymoeéneni memodamu [H3T: ons nauiecumie , saxi
ompumyeanu I'TTD 6yru xapaxmepui HAUHUICHI NOKA3HUKU 2eMOAIZY | HAUBUWA CIMYNIHb 3aXUCTY epUmpoyumie , a ons

nayienmie 3 T/l - natisuwyiit OC.

INTRODUCTION. Anemia is a clinically im-
portant part of the evolution of chronic kidney dis-
ease (CKD). The incidence of anemia increases with
the stage of CKD. Thus, in the general population in-
cidence of anemia is 4.3%, in case of CKD II - 6.2%
of CKD III - 11.9% of CKD 1V - 14.2%, while CKD
V - 47.8% [8]. According to the National Registry of
patients with CKD in 2012, 5829 patients treated by
(HD) and peritoneal dialysis (PD). The level of hemo-
globin (Hb) is below the target value recorded in 64.2%
of patients treated with HD and by 65.8% of patients
treated by PD.

Anemia is considered a reduction of hemoglobin
below 130 g/1 in women before menopause - below 120
g/l [3]. The development of anemia in patients with
CKD caused by a number of factors, including the main
importance are erythropoietin deficiency, iron defi-
ciency (absolute or functional), hemorrhage (especially
in the treatment of HD) impact of uremic toxins, and
SO on.

It is known that one of the causes of hemolysis in
patients with CKD VD stage is the destruction of cells
under the action of free radicals and lipid peroxides,
which accumulate in the blood of patients as a result
of an imbalance between oxidant and antioxidant pro-
cesses, leading to increased production of free radicals
and (or) decrease efficacy of antioxidant systems of the
body and, consequently, the development of oxidative
stress (OS) [5, 6, 7, 10].

It is known that the OS exposed phospholipids,
monoglycerides, higher fatty acids and proteins that
make up the cell membrane [1, 11], and membranes
tendency to free radical oxidation (FRO) associated
with the presence of double bonds in the fatty acid resi-
dues of phospholipids and thiol groups homogeneous
medium and high oxygen content in the lipid layer.
Penetrating to lipid bilayer membranes, free radicals
initiate chain oxidation of hydrocarbons, pulling the re-
mains of fatty acid phospholipids, resulting in their de-
struction [2, 4, 9]. In the chain oxidation of hydrocar-
bons and hydrophobic areas involved transmembranes

proteins - Na + / K + -ATPphase and Ca 2+ -ATP-
phase, which leads to the violation of their strength [1].
Among the many indicators of the properties of
red blood cells, the most important is their resistance
- resistance to the damaging effects of factors that
are integral indicator and gives an indication of the
functional state of erythrocytes [2, 4, 9, 12]. The basis
of the change of resistance of red blood cells under
the influence of peroxidation are conformational
modification of macromolecules and cytoplasmic
membranes, leading to changes in the activity of enzyme
systems, energy metabolism, physical state and mobility
of membrane lipids, are subject to aggressive physical
and chemical exposure for a long time. So, the anemia
treatment strategies in patients with CKD stage V in
addition to improving equipment and technology of
dialysis renal replacement therapy (DRRT) should be
a detailed study of the properties of red blood cells and
their resistance mechanisms and exposure to oxidative
factors and methods of extracorporeal hemocorrection.
MATERIAL AND METHODS. Object of study.
The study involved 68 patients with CKD VD: 14 pa-
tients were treated by hemodiafiltration (HDF), 25
patients by hemodialysis (HD) and 29 patients by peri-
toneal dialysis (PD).
® HDF groups - average age (49.64 *+ 4.39) years,
duration of dialysis treatment (4.41 £ 0.63) years,
the average weight (73.31 = 3.31) kg, average Hb
98.3 +£2.46) g/1
® HD- groups - average age (53.07 £ 3.13) years,
duration of dialysis treatment (3.21 £ 0.83) years,
the average weight of (66.7 = 4.03) kg, mean Hb
level before treatment (92.76 + 2,46) g/1
® PD - average age (48.07 *+ 3.13) years, duration of
dialysis treatment (2.21 * 0.83) years, the average
weight of (66.7 + 4.03) kg, mean Hb level (92.76 +
2.46) g/1
The severity of anemia was assessed according to
the KDIGO (2012) criteria.
The control group consisted of 30 healthy people
of the same age and sex.
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The study was approved by the local ethics commit-
tee, and all participants gave signed informed consent.
Inclusion criteria were: age over 18 years, the treat-
ment of HDF/HD/PD than 3 months, the level of Hb>
80 g/1 <110 g/L.
Exclusion criteria: presence of blood loss, unrelated
to the dialysis, the presence of cancer, iron deficiency.
® Forthe HDF using high current polysulfone dialyzers
FH60 with membrane production Fresenius; the
procedure was performed in the mode of post dilution
volume replacement was more than 20 liters per
procedure.
® For HD using low current from a polyamide
membrane dialyzers L17 production Gambro.
® Average daily gain between dialysis was 2.72 + 0.24
kg group and HDF (2.7 = 0.25) kg group HD; 1
patient in the group had HDF urine output of 500
ml, 1 patient in group HD - 200 ml (the rest - anuria).
® All patients received dialysis three times a week, the
duration of the session was 4.5-5.5 hours; eKt/V was
(1.39 £ 0.06) and HDF group (1.29 * 0.07) in the
HD group (difference not significant).

Laboratory methods. Along with the standard diag-
nostic methods, we defined the content of malonic dial-
dehyde in serum (MDAs) and (MDAe), the content of
ceruloplasmin in serum (CPs), transferrin in serum (TRs)

4,50

4,00 3,90

3,50

3,00

2,50

c
3

OpWriHOAbHI HOYKOBI POBOTH

and SH-groups in the blood serum and in erythrocytes,
the index of the OS (IOS), catalase activity in serum
(CATs), glucose-6-phosphate dehydrogenase in serum
(G-6-PDHs) and in erythrocytes (G-6-PDHe), total per-
oxidase activity in erythrocyte (TPAe), osmotic resistance
(OR) and peroxide resistance (PR) of red blood cells and
erythrocyte membrane permeability (EMP), total antioxi-
dant status in serum (TASs) and in erythrocytes (TASe),
total oxidative status in serum (TOSs) and in erythrocytes
(TOSe) Percent ratio of TOS to TAS level was accepted as
oxidative stress index (OSI). Methods of oxidative stress
biomarkers in human blood were measured as spectro-
photometrically. Statistical analysis was performed using
the programs Microsoft Excel 5.0 and MedStat.
RESULTS. Study intensity of oxidative stress pa-
rameters and resistance of red blood cells in patients with
chronic kidney disease VD stages depending on modality
of dialysis therapy. Performance analysis depending on
the modality DRRT showed significantly changes in the
08, its intensity effects on red blood cells and the degree of
hemolysis. It has been stated that in the CKD VD patients
agains the rates in control group the MDAs content in-
creased by 3.3 times and MDAe - 1.2 times, TRs content
reduced by 34%, SH-groups - by 31%, TPAe - by 41%
and G-6-PDHe - by 58%, markers of OR by 30%, PR-by
60%; 4.6 times increased CATs activity and OSI; 2 times
rase peroxide hemolysis and 1.3 times - EMP(Fig 1-4).

4,50 —— HDF

4,00 - PD_|{|

3,50 A\
3,00 / \
2,50 / \

un

2,00

[ AN

1,50

Normal level

1,00
0730
0870 O

0,50

0,00

TRs CPs TPAe

SH-groupss  SH-groups e MDAs MDAe

1,50 A\ / / \\
1.0 | Normal eve / \ / \\‘
0,50 M

0,00

TRs CPs TPAe SH-groupss  SH-groups e MDAs MDAe

Fig. 1. Markers of oxidant-antioxidant balance of serum blood in patients with CKD VD depending on the methods DRRT.
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Fig. 3. OSI in blood of patients with CKD VD
depending on the methods of DRRT.

31



YKPQIHCKNY )KYPHOA HEPPOAOTIT TA AIQAIZY

N22 (50) 2016

OpWriHOAbHI HOYKOBI POBOTH

p<0,02 OPD

%
23412

= HD

|
Catalase s 4,53* m HDF
p<0,03

0,61*
G-6-PDHe | 0,46*
*
1,36/
G-6-PDHs 1,06
p<0,03
3,52*|
Peroxide hemolysis 593 |*
e san
0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00

Normal level

*- statistically significant difference compared with those norms

Fig. 4. Hemolysis markers in blood of patients with CKD VD depending on the methods of DRRT.

The analysis (depending on the RRT modality)
showed MDAs increase by 3.9 times on a background
of CPs by 24%, TRs - 33%, SH-groups - 25%, TPAe
- 51%, G-6-PDHe - 42%; the increase in serum OSI
- 5.4 times and 2.6 times in erythrocytes, PR - by 3.6
times and CATs activity by 3.5 times in the HDF-group
compared to control group (see Fig. 1-4).

The analysis (depending on the DRRT modality)
showed MDAs increase by 4 times on a background
of CPs by 19%, TRs - 52%, SH-groups - 38%, TPAe
— 54.1%, G-6-PDHe - 46%; the increase in serum

OSI - 5.9 times and 2.66 times in erythrocytes, PR -
by 5.93 times and CATs activity by 4.53 times in the
HD-group compared to control group (see Fig. 1-4).
The HD-group was characterized by the highest value
of MDAe, OSI, PH and CATs, along with more ex-
pressed decrease of indices TRs, SH-groups, TPAe and
G-6-FDHe activity compared with the HDF-group.
The HD-group characterized by higher levels peroxide
hemolysis, EMP and CATs along with reduced per-
formance EMP, TPAe, SH-groups and G-6-PDH in
erythrocytes compared with HDF-group (Fig. 5).
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Fig. 5. EMP of patients with CKD VD depending on the methods of DRRT.
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Also, for the HD-patients were characterized
highest MDAe content and size of the OSI, the highest
peroxide hemolysis and indicators EMP (comparison
among groups).

The PD-group had the lowest content of MDAs
(increase by 2.3 times compared with the control
group) and the highest levels on the background of
TPAe (decrease of 33% compared with the control
group), the significant increase of CPs by 1.7 times
(compared with the control group) and lowest TRs
and G-6-PDHe as HDF- and HD groups. The pa-

OpWriHOAbHI HOYKOBI POBOTH

tients with PD were showed twice lower OS activity by
OSI (see Fig. 1-4).

In the HDF-group - correlation analysis showed neg-
atively correlated the MDAs level with TRs (r = - 0.421,
p=0.038) and TPAe (r=-0.393, p=0.032). MDAe level
was showed negatively correlated with TRs (r = - 0.329,
p = 0.042) and PR (r = - 0.367, p = 0.04).The serum
SH-groups levels were positively correlated with TRs (r =
0.364, p = 0.042), CPs (r = 0.376, p = 0.04), G-6-PDHs
(r=10.410, p = 0.038), G-6-PDHe (r = 0.657, p = 0.02)
and OR (r=0.410, p = 0.037) (table 1).

Table 1
Correlations between markers OS and hemolysis parameters in HDF-group
HDF Hb TRs CPs TPAe PR G-6-PDHs lg)-l6-l-e EMP
MDAs -0.421 -0.393
MDAe -0.329 -0.367
CPs -0.416
SH-groups s -0.366 0.364 0.376 0.337 0.41 0.657 -0.799
SH-groups e
PR 0.552 -0.416 0.521
CATs -0.308
OR 0.326
EMP -0.391 -0.5 -0.338 -0.5 -0.707

In correlation analysis, EMP was positively corre-
lated with OSIs (r =472, p =0.03) and MDAs level (r
= 337, p = 0.039) and negatively correlated with TRs
level (r = - 0.391, p = 0.038), SH-groups (r = - 0.799,
p <0.01), TPAe (r = - 0.338, p = 0.03), TASs (r = -
0.65, p =0.03) and G-6-PDHe (r=-0.707, p = 0.03).
That high activity of oxidative processes while reducing
antioxidant protection (TRs, TPAe, TASe, G-6-PDH)
promotes blood erythrocyte membrane permeability.

In the HDF-group - indicators peroxide hemolysis
were negatively correlated with CPs levels (r = - 0.305,
p = 0.042) and with SH-groups levels (r = - 0.524, p =
0.02). Levels PR were negatively correlated with EMP
(r=-0.500, p=0.03) and is directly dependent on the
levels of SH-groups in serum (r = 0.337, p = 0.039) and
G-6-PDHe activity (r = 0.521, p = 0.03). Hb levels
were negatively correlated with activity CATs (r
0.308, p = 0.043) and levels of SH-groups in erythro-
cytes (r = - 0.366, p = 0.04). A direct correlative rela-
tionship between changes in Hb levels and indices PR (r
=0.552, p=10.03), OR (r = 0.326, p = 0.042). Similar
dependence found in the analysis of changes in erythro-
cyte count and Ht performance of PR (r=0.476 andr =

0.471,p=10.032) and OR (r=0.493 and r=0.470, p =
0.03) and CATs (r=-0.517 and r=-0.435, p = 0.036).
In the HDF-group the lowest and the highest degree of
hemolysis protect red blood cells, revealed direct cor-
relative relationship between changes in Hb levels and
rates of PR and OR of red blood cells. The decline in
Hb, Ht and red blood cells due to a decrease of PR and
OR growth as a result of the destruction of CATs levels
in the blood.

When comparing performance between groups
was shown higher values peroxide hemolysis and CATs
activity along with reduced performance EMP, TPAe,
SH-groups and G-6-PDH in erythrocytes in the HD-
group compared with the HDF-group (see. Fig. 1-5).
Also, for patients with HD-group characteristic high-
est MDAe content and OSI, highest peroxide hemolysis
and EMP (comparison among groups).

In the HD-group was established positively cor-
related PR with OSI in serum (r = 0.801, p = 0.02),
OSI red blood cells (r = 0.481, p = 0.034), G-6-PDHe
(r=0.437, p = 0.034), TRs level (r = 0.349, p = 0.04)
and negatively correlation with EMP (r = - 0.489, p =
0.03) (table 2).

Table 2
Correlations between markers OS and hemolysis parameters in HD-group
HD Hb Ht TRs TPAe SH-groups PR I,GI;ES PGD-I6-I-e EMP
MDAs -0.307 -0.318 0.422
TRs 0.349
SH-groups -0.511
PR -0.36 |
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Table 2
HD Hb Ht TRs TPAe SH-groups PR G-6- G-6- EMP
PDHs PDHe
G-6-PDHs -0.589
G-6-PDHe 0.437
CATs
EMP -0.489
OSlIs -0.462 -0.468 0.801 -0.43 0.349
OSle 0.481

That low TASe was cause a low resistance of eryth-
rocytes to peroxide damage and increased EMP directly
correlated with OSI (r = 0.349, p = 0.042) and inversely
with the TRs (r=-0.462, p = 0.034) G-6-PDHe (r =
- 0.430, p = 0.036) and TPAe (r = - 0.468, p = 0.036).
MDA levels were directly correlated with G-6-PDHs
activity (r = 0.422, p = 0.037) and negatively correlated
with SH-groups levels (r = - 0.318, p = 0.043) and Hb
levels (r = - 0.307, p = 0.043). In the HD-group was
established reverse correlative relationship Hb levels
with G-6-PDHs activity (r = - 0.511, p = 0.02) and
PR (r=-0.360, p = 0.043). A similar orientation with
links between the activity of G-6-PDHs and Ht (r = -
0.589, p = 0.03). For HD-patients - highest intensity
of OS (I10S, CATs, MDA) as indicators of PR directly
correlated with the activity of OS in the blood, activity
of G-6-PDHe and inversely with the EMP. TAS low
level of blood was cause a low resistance to peroxidation
damage red blood cells and lowering OR and increased
EMP correlated with the intensity of the OS.

For PD-group was characterized by the low-
est MDA in blood serum - an average of (30-35)%
lower compared to the averages in patients from HD-
group and HDF-group (p <0.02) and in red blood
cells 20% (p <0.05) compared with HD-group (see.
Fig. 1-4). Also for the PD-group was characterized by
higher values TPAe (on average 25%, p <0.05) com-
pared with HD-group and HDF-group and levels of

SH-groups of red blood cells (33% compared with the
HDF-group). In addition, in patients with PD-group
seen substantial growth EMP content 1.7 times (p
<0.01) compared with those in control group, almost
twice higher than in patients HD-group and HDF-
group. TRs indicators in PD-group, was the lowest
among the comparison group, 60% (p <0.01) com-
pared with those in control group and 40% (p <0.02)
compared with those in patients with HDF-group and
25% (p <0.05) in HD-group. (see. Fig. 1-4). For the
PD-group were characterized by the lowest activity of
G-6-PDH in red blood cells (an average of 62% com-
pared with those in healthy persons and 30% com-
pared with HDF-group ) and increased activity of this
enzyme in serum almost 30% compared to patients
HDF-group and HD-group mainly due to destruction
of red blood cells. As evidenced by higher rates of per-
oxide hemolysis and EMP in these group of patients.
Correlation analysis indicators showed a direct
relationship between performance peroxide resistance
and level TRs (r = 0.537, p = 0.03). Indicators G-
6-PDHs activity directly correlated with MDAe levels
(r = 0.590, p = 0.02) and inversely with SH-groups
levels in blood serum and erythrocytes (r = - 0.458, r
= 0.489, p = 0.034). Levels CPs, TRs and the TPAe is
inversely correlated with OSIs (r= - 0.467, r= - 0.412,
r = - 0.455, p = 0.04) and reduction of SH-groups in
erythrocyte with CATs (r = - 0.388, p = 0.044).

Table 3
Correlations between markers OS and hemolysis parameters in PD-group
PD TRs CPs TPAe G-6-PDHs CAT's
MDAe 0.59

SH-groups s -0.458
SH-groups e -0.489

PR 0.537
G-6-PDHs
G-6-PDHe -0.388

OSIs -0.412 -0.457 0.455

That decline antioxidant protection conditioned
OS and influence the resistance level of red blood cells
and hemolysis. For PD patients, characterized by the
lowest intensity OS. For PD-patients, characterized
by the lowest oxidative damage, due to slightly lower

(compared to other groups) the formation of second-
ary products of lipid peroxidation and less pronounced
decline antioxidant protection. In this case, the calcu-
lation OSI in PD-patients showed almost twice lower
activity of OS.
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Therefore, for patients who received HDF, charac-
terized by the lowest erythrocyte hemolysis and less ex-
pressive changes of AOP, which can be explained by the
advantages of HDF, namely better removal of medium
molecular compounds, in particular 2-microglobulin,
cystatin C, retinol bound protein, homo cysteine, re-
duction of chronic inflammation, the positive effects on
mineral metabolism, a positive effect on erythropoesis
and lipid profile in patients (reduction in triglycerides
and low-density lipoprotein. For HD-patients charac-
terized by higher activity of lipid peroxidation in eryth-
rocytes and is a high degree of hemolysis, requiring ad-
ditional correction as oxidative disorders (purpose of
stabilizing antioxidants and membrane preparations)
and prescriptions for the treatment of anemia. For
patients treated with PD, characterized by the lowest
activity OS compared with HDF-patients and HD-
patients, which is a positive sign, since these patients
reduced the impact of operating in the red blood cells,
reducing the need for the appointment of drugs for
correction of oxidative disorders and pharmacological
stress on the patient’s.

CONCLUSIONS. Thus, in patients with CKD
VD, who had HD, HDF or PD an anemie was asso-
ciated with high OS activity and the increased degree
of hemolysis. These changes are stipulated by DRRT
methods: for patients receiving HDF were typical the
lowest rates of hemolysis and the highest degree of pro-
tection for erythrocytes, and for patients treated with
HD - the highest OS.
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