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Ozgiin Arastirma/Original Investigation

Effects of Serum Selenium Level on Cell-Mediated Immunity and on
Antibody Response to Multivalent Influenza Vaccine in

Hemodialysis Patients

Hemodiyaliz Hastalarinda Serum Selenyum Diizeyinin Hiicre Aracil
Bagisikliga ve Cok Degerlikli Influenza Asisina Karsi Gelisen

Antikor Yanitina Etkileri

ABSTRACT

OBJECTIVE: End-stage renal disease (ESRD) patients are more prone to serious influenza virus
infection than healthy subjects. Selenium (Se) play an important role in cellular and humoral immunity
and serum Se levels were lower in hemodialysis patients. Studies have demonstrated that Se deficiency
results in less reboust immune responses to vaccination and infections. We aimed to investigate the
effect of serum Se levels on immune parameters and antibody response to multivalent influenza vaccine
(MIV) in HD patients.

MATERIAL and METHODS: Twenty-six HD patients (Group 1) and 11 healthy subjects (Group 2)
were vaccinated with a trivalent inactivated MIV. In both groups, serum Se levels, CD3, CD4, CD4/
CDS8 ratio, CD3+HLA-DR+ cell percentages and antibody response to MIV were determined before
and 1 month after the vaccination.

RESULTS: There were statistically significant differences between Group 1 and Group 2 in terms of
baseline serum Se levels, CD8, CD4/CD8 ratio, and CD3+HLA-DR cell percentages. One month after
the vaccination, no significant changes were observed in any of the parameters except antibody titers
with to baseline levels.

CONCLUSIONS: We did not observe any difference in terms of Se levels and the immune parameters
mentioned above before and 1 month after MIV vaccination in HD patients. Further studies investigating
the link between Se status and clinical outcomes are needed in dialysis patients.
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oz

AMAC: Son donem bobrek yetmezligi (SDBY) olan hastalar saglikli bireylere oranla ciddi influenza
viriis enfeksiyonuna daha yatkindirlar. Selenyum (Se) hiicresel ve hiimoral bagisiklikta 6nemli bir
rol oynamaktadir ve hemodiyaliz hastalarinda serum Se diizeyleri diisiiktiir. Yapilan caligmalarda
Se eksikligi olanlarda agilara ve enfeksiyon hastaliklarina yeterli bagisiklik yanitinin olusmadigi
gosterilmigtir. Calismamizda SDBY hastalarinda serum Se diizeyinin bagisiklik gostergeleri ve cok
degerlikli influenza agisia (MIV) antikor yanit: iizerine etkisini gostermeyi hedefledik.

GEREC ve YONTEMLER: 26 hemodiyaliz hastast (grup 1) ve 11 saglikli kontrol (grup 2) trivalan
MIV ile agilandi. Ag1 Oncesi ve 1 ay sonrasinda serum Se, CD3, CD4, CD4/ CD8 orani, CD3+HLA-
DR+ hiicre oranlari degerlendirildi.

BULGULAR: Grup 1’deki hastalarin grup 2’deki hastalara gore bazal serum Se diizeyleri, CD4/CD8
orani diisiik, CD8 ve CD3+HLA-DR hiicre yiizdeleri ise yiiksek bulundu. Her iki grubta MIV agilanma
sonrasinda antikor diizeyleri disinda Se diizeyleri, CD8, CD4/CDS8 oran1 ve CD3+HLA-DR hiicre
yiizdelerinde anlaml1 bir fark bulunmadi.

SONUC: Hemodiyaliz hastalarinda, MIV agis1 Oncesi ve 1 ay sonrasinda serum Se ve bagisiklik
gostergeleri lizerinde herhangi bir fark saptamadik. Hemodiyaliz hasta grubunda Se diizeyi ile klinik
sonuglar1 degerlendiren ¢aligmalara gereksinim vardir.
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INTRODUCTION

End-stage renal disease (ESRD) patients are more prone to
serious influenza virus infection than healthy subjects (1). Among
trace elements, zinc and selenium (Se) play an important role in
cellular and humoral immunity (2-4). Data from experimental
and human studies have demonstrated that Se deficiency results
in less reboust immune responses to vaccination and infections
compared with Se-adequate controls (5-6). The production of
specific antibodies is depressed in selenium-deficient animals
and restored by selenium supplementation (4). It appears to
affect non-specific immune indices, humoral immunity, cellular
immunity, and cytotoxicity (3).

Infections, especially acute forms, contribute substantially
to increased morbidity and mortality in patients with ESRD
(7). Uremia was found to be associated with impairment of
immune system especially cellular immunity (8). It is also
reported that chronic kidney disease (CKD) patients present
decreased percentages of peripheral CD (cluster differentiation)
-4* and CD-8" T lymphocytes and B lymphocytes (9-10). In
patients with CKD, serum Se levels have been found to be lower
than healthy subjects (11). Data on the effects of Se levels on
immune system in CKD patients receiving hemodialysis (HD)
is inadequate. We therefore aimed to investigate the effect of
serum Se levels on immune parameters and antibody response to
multivalent influenza vaccine (MIV) in HD patients.

MATERIAL and METHODS

Twenty-six HD patients (Group 1) and 11 healthy subjects
were vaccinated with a trivalent, split, inactivated MIV (Vaxigrip,
Pasteur- Merieux) intramuscularly in the deltoid region. The
vaccine contained 15 microgram of each the following strains:
A/ Johannesburg/33/94 (H3N2) , A/Texas /39/91(HIN1) and
B/Harbin/07/94. Hemodialysis patients were on a regular HD
session thrice a week for at least 10 months before the beginning
of the study.

Group 1 (15 females, 11 males with a mean age of 42+14
years) patients who had been receiving HD treatment for
66.3+8.1 months and group 2 patients (5 females, 6 males with a
mean age of 39+7 years) were enrolled in the study.

Serum Se levels, CD3, CD4, CD4/ CD8 ratio, CD3+HLA-
DR+ cell percentages and antibody response to subgroups of
MIV were determined before and 1 month after the vaccination
in all cases.

Blood samples were collected before the dialysis sessions and
centrifuged at 3000/min for 5 min. Serum samples were placed
in Se-free propylene tubes and stored at -20 °C. Heparinised
whole blood was also drawn for flow-cytometric analysis.

Selenium determination was performed by atomic absorbtion
spectrophotometry (Varian, GTA-96 model, graphite tube
atomizer)

Lymphocyte staining was performed as follows: 100 ml
heparinised anticoagulated whole blood was incubated with
various two-colour combinations of monoclonal antibodies
produced by Becton Dickinson (USA). After staining for 10
min at room temperature, the erythrocytes were lysed using
FACSlyse solution (Becton Dickinson). The samples were
then centrifuged at 850 rpm for 5 min and the supernatant was
removed.

The cell pellets were washed with phosphate buffered saline
(PBS) and fixed in a 0.5 ml suspension of 1% formaldehyde
in PBS. Cells were protected fom light, at +4 °C until the flow
cytometric analysis analysis was performed.

The immunophenotypic analysis of the cells was performed
using FACScan flow cytometer (Becker Dickinson, USA)
equipped with a 15 mW air cooled argon-ion laser. A minimum
of 1000 events were collected on each sample. Data analysis
was performed using lysis II software (Becton Dickinson).
Gating was performed using 90° right angle scatter. The
immunoflorescence signals were amplified on a logaritmic scale.

The human sera were studied for influenza virus antibodies
at dilutions of 1/10-1/320 using standard microtiter techniques.
The influenza A (A/Johannesburg/33/94 H3N2, A/Texas/36/91
HINT) and B (Harbion/07/94) virus preparations were used as
antigens.

Statistical Analysis

Statistical analysis was performed with unpaired t-test,
Students’s t-test and correlation test. Data were presented as
means+SD. Significance was defined as p<0.05.

RESULTS

The results can be summarized as follows: 1) There were
statistically significant differences between Group 1 and Group
2 in terms of baseline serum Se levels, CD8, CD4/CDS8 ratio, and
CD3+HLA-DR cell percentages (Table I). 2) On the other hand,
baseline CD3, CD4, CD19 and HLA-DR+, cell percentages
were not different between Group 1 and 2. 3) There were no
statistically significant correlations between baseline serum Se
levels and immune parameters (CD3, CD4, CDS8, CD19, HLA-
DR +, CD3+HLA-DR cell percentages and CD4/CD8 ratio) in
either group. 4) One month after the vaccination, no significant
changes were observed in any of the parameters except antibody
titers with regard to baseline levels (Table II). 5) There were
no statistically significant correlations between Se levels and
immune parameters (CD3, CD4, CD8, CD19, HLA-DR +,
CD3+HLA-DR cell percentages, CD4/CD8 ratio and antibody
response to MIV) in either group 1 month after the vaccination.

DISCUSSION

There are five main findings in the present study and they can
be summarized as follows: 1) There were statistically significant
differences between Group 1 and Group 2 in terms of baseline
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Table I: Baseline serum Se levels, CD3, CD4, CD4/ CDS ratio, CD3+HLA-DR+ cell percentages of (Groupl) and healthy

Subjects (Group 2)

Parameters " (ne36) (MeansSD) 7 oet) (MearsSDy P value
CD3 (%) 74.8£7.5 72454 NS
CD4 (%) 43.9+6.8 4729 NS
CD8 (%) 32.6+£5.3 27.9+6.9 P<0.01
CD4/CDS ratio (%) 1.3+0.4 1.82+0.6 P<0.01
CDI19 (%) 8.3+5.0 11.8+0.6 NS
HLA-DR + (%) 8.9+4.9 12.8+3.6 NS
CD3+HLA-DR cell (%) 8.8+5.7 43£19 P<0.01
Selenium (mcg/L) 59+6.5 80+8.1 P<0.001

Table II: Serum Se levels, CD3, CD4, CD4/ CD8 ratio, CD3+HLA-DR+ cell percentages of (Groupl) and Healthy Subjects

(Group 2) 1 month after vaccination.

o e o 2 ey S| e
CD3 (%) 73.4+8.3 71.5+5.8 NS
CD4 (%) 41.7£7.0 46.6+4.1 NS
CD8 (%) 33.15+6.14 27.1£7.5 P<0.01
CD4/CD8 ratio (%) 1.3+0.37 1.90£0.8 P<0.01
CD19 (%) 9.6+4.5 11.5+4.5 NS
HLA-DR + (%) 9.0+4.0 124443 NS
CD3+HLA-DR cell (%) 8.5+5.0 4.3+1.85 P<0.01
H3N2 Ab 54.6+£30.2 254.5+93 4 P<0.0001
HIN1ADb 39.2+20 24724454 P<0.0001
Harbin 07/94 Ab 21.5+£10.1 76.4+454 P<0.0001
Selenium (mcg/L) 55.2+5.6 74.85+9.3 P<0.001

Abbreviations: Influenza Stain A/ Johannesburg/33/94 (H3N2), Influenza Stain A/Texas /39/91(HIN1) and Influenza Stain B/

Harbin/07/94. Ab: antibody

serum Se levels, CD8, CD4/CDS ratio, and CD3+HLA-DR cell
percentages. 2) Baseline CD3, CD4, CD19 and HLA-DR+ cell
percentages were not different between Group 1 and 2. 3) There
were no statistically significant correlations between baseline
serum Se levels and immune parameters (CD3, CD4, CDS,
CD19, HLA-DR +, CD3+HLA-DR cell percentages and CD4/
CDS ratio) in either group. 4) One month after the vaccination,

no significant changes were observed in any parameter except
antibody titers when compared to baseline levels. 5) There
were no statistically significant correlations between Se levels
and immune parameters (CD3, CD4, CD8, CD19, HLA-DR
+, CD3+HLA-DR cell percentages, and CD4/CDS8 ratio and
antibody) in either group 1 month after the vaccination.

86

Turk Neph Dial Transpl 2012; 21 (1): 84-88



Tiirk Nefroloji Diyaliz ve Transplantasyon Dergisi
Turkish Nephrology, Dialysis and Transplantation Journal

Tiirkmen K et al : Effects of Selenium on Immunity in Hemodialysis Patients

Selenium is normally present in multiple proteins as a
constituent of amino acids. Although the major function of Se
is antioxidant activity as a part of glutathione peroxidase, it also
protects against the toxicity of heavy metals such as mercury
(12). The bioavailability of Se is high and approximately 50%
of Se is absorbed in the small intestine, independent of serum Se
levels (13). Experimental and clinical studies have shown that
severe Se deficiency leads to coronary artery disease (CAD),
cardiomyopathy and sudden cardiac death (14-16). End-stage
renal disease (ESRD) patients were found to be more prone
to oxidative stress that could be associated with increased
cardiovascular (CV) mortality (17). Mild Se deficiency also
appears to increase susceptibility to oxidant stress (18), risk
of infections (4), and uremic cardiomyopathy (11), thus
contributing to the increased risk of CVD in ESRD patients.

In the present study, we found that serum Se levels were
significantly lower in HD patients when compared with healthy
subjects. This result was consistent with those obtained from
previous studies (19-20).

In the literature, there are conflicting results about CD3+
cell percentages in ESRD patients. Caruana et al. (21) reported
that hemodialysis patients had significantly lower percentages
of CD3+ cells when compared with healthy subjects. However,
Raska et al. (22) showed that the percentages of CD 3+cells
was not significantly affected in HD patients. In a recent
study, no changes were seen in the percentages of CD3+ T
Ilymphocytes between hemodialysis, peritoneal dialysis and
healthy subjects (10). In the present study, we found statistically
significant differences between Group 1 and Group 2 in terms
of CD3+HLA-DR cell percentages. These different results of
CD3+ cell percentages in different studies could be secondary to
the measurement time of the parameter (before or after dialysis).

In previous studies, CD 8+cell percentages were found to
be higher and CD4/CD8 ratio were found to be lower in HD
patients when compared to healthy subjects (22-23). In the
present study, CD 8+ cells were higher and CD4/CDS ratio were
lower in HD patients than healthy subjects. However, there were
no significant changes in all of the parameters except antibody
titers one month after the vaccination when compared to baseline
parameters.

Although the decreased response to vaccination is mainly
associated with uremia-related immune dysfunction, there are
many other factors including endotoxin presence in the dialysis
water, access related infections, malnutrition and trace element
deficiency in the pathogenesis of decreased adaptive and innate
immune defence in patients with ESRD (8, 24). In our study,
there were no statistically significant correlations between Se
levels and immune parameters (CD3, CD4, CD8, CD19, HLA-
DR +, CD3+HLA-DR cell percentages, CD4/CD8 ratio and
antibody) in both groups 1 month after the vaccination.

Our study have some limitation. First, the sample size is
relatively small. Second, supplemental Se effect on immune
system and antibody response should be determined.

In conclusion, we did not observe any difference in terms of
Se levels and immune parameter mentioned above before and 1
month after MIV vaccination. Further studies investigating the
link between Se status and clinical outcomes were needed in
dialysis patients, in whom the risks of infection and CVD are
dramatically elevated compared with people who have normal
kidney function.
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