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ABSTRACT

Objective: To investigate the correlation between depression severity and oxidative stress in patients undergoing hemodial-
ysis (HD) using thiol disulfide homeostasis (TDH).

Study Design: Descriptive, analytical study.

Place and Duration of Study: Konya Health Application and Research Center, Konya, Turkey from September 2019 to
March 2020.

Methodology: A total of 67 patients including 35 males (52.2%) and 32 females (47.8%), receiving HD treatment, were
included in the study. The Hamilton depression rating scale (HAM-D) was applied to the participants. Thiol disulfide homeos-
tasis (total thiol (TT), native thiol (NT), disulfide, disulfide/NT ratio, disulfide/TT ratio, and NT/TT ratio) parameters, albumin,
and ischemia modified albumin (IMA) levels were determined. The study groups were investigated by dividing them into
groups according to their gender and HAM-D score.

Results: According to HAM-D score, there were 32 (47.8%) patients with depression symptom (DS, HAM-D score of =8) and
35 (52.2%) patients without DS (HAM-D score: 0-7). Modified Charlson comorbidity index (MCCI), disulfide, disulfide/NT%, and
disulfide/TT% levels were statistically and significantly higher and NT/TT% was statistically and significantly lower in DS
group than the values of the groups without DS (p = 0.003, p =0.043, p = 0.017, p=0.017 and p = 0.017, respectively).
HAM-D score and MCCI were statistically and significantly higher in females than males (p <0.001, p = 0.001, respectively).
While, 21 patients (65.6%) had DS in women; according to HAM-D score, this rate was found to be statistically higher than
men (11 patients, 31.4%, p = 0.005).

Conclusion: Almost half of HD patients had at least moderate depression symptoms. In the group of HD patients with DS, TDH
shifted in the oxidative direction. This may contribute to the future studies in enlightening depression etiology in HD patients.

Key Words: Hemodialysis, Depression, Thiol disulfide homeostasis (TDH), IMA.

How to cite this article: Kurku H, Gederet YT, Bor MA, Gliney |, Neselioglu S, Biyik Z. Correlation between Depression Severity and
Thiol Disulfide Homeostasis in Patients undergoing Hemodialysis. J Coll Physicians Surg Pak 2020; 30(12):1273-1278

INTRODUCTION

End-stage renal disease (ESRD) is a chronic disease with treat-
ment option that is usually life-long dialysis or kidney trans-
plant.' The most common comorbid psychiatric disease of ESRD
patientsisdepression.
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One of the most important mortality determinants in dialysis
patients is depression in systemic review and meta-analysis.
However, depression etiology in dialysis patients is still not fully
clarified. Depression can occur as a primary disease or it can
also be seen as secondary to many psychiatric and medical
conditions.?

The patient receiving dialysis treatment faces with many
stresses and his/her quality of life is generally poor. The most
important psychological stress factors in these patients can be
regarded as dependent on device, long-term dialysis sessions,
diet, loss of functionality, sexual dysfunction, disease-treat-
ment effects and fear of death. The cause for poor quality of life
may betheassociated depression.’
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The situation between production and elimination of free
radical is known as the oxidative balance. Preserving oxidative
balance in favour of antioxidants limits the damage caused by
free radicals in the organism. Along with cysteine, homocys-
teine, glutathione, and albumin, thiol groups of certain proteins
constitute the plasma thiol pool. Thiols are animportant antioxi-
dantand play akeyrolein the limitation of reactive oxygenradi-
cals by the enzymatic and non-enyzmatic pathways. Thiol
disulfide homeostasis (TDH) is necessary for the regulation of
detoxification, apoptosis, signal pathways and enzymatic reac-
tions. Abnormal dynamic TDH has been shown in diabetes,
cancer, cardiovascular diseases and many more chronic patho-
logical conditions.’

In literature, there are studies investigating oxidative stress or
depression level in HD patients. However, there is no study
investigating the correlation between depression severity and
TDH and oxidative stressin this group. The authors believe that
dialysis treatment, which affects lifein every aspect, will disrupt
TDH and increase depression symptoms. Hamilton depression
rating scale (HAM-D), developed by Hamilton et al., is widely
usedto determine severity of symptomsin depressive patients.
Its Turkish validity and reliability study was conducted by
Akdemir et al. This scale was designed with 17 questions and
maximum 53 points. According to the score obtained from the
scale, scores less than 8 refers to normal, scores between 8-16
points refer to mild to moderate depression, 17 and higher
scores indicate that patients show major depression
symptoms.®

The aim of this study was to investigate the correlation between
depression severity and oxidative stress by using dynamic TDH
in HD patients. So, this study is likely to contribute to the
etiology of dialysis-depression correlation, the cause of which
has notbeenfully clarified.

METHODOLOGY

This study was conducted at Konya Health Application and
Research Center, Konya, Turkey from September2019 toMarch
2020. Patients receiving HD treatment for at least three
months, three days a week and four hours a day in hemodialysis
unit due to ESRD, were included in this study. The participants
were informed about the study, informed consent form was
signed,andthustheywereincludedinthestudy.Detailedanam-
nesis and physical examinations of all participants were
performed and Hamilton depression rating scale (HAM-D) was
applied. Allinformation of the sample group (age, gender, labo-
ratory tests, radiological tests etc.) were taken from the patient
file. Body mass index (BMI) was calculated as body
weight/height? (kg/m®). In order to evaluate dialysis adequacy,
Kt/V (Kt=Total cleaned plasma volume / V=Distribution
volume) was calculated and recorded. The patients were
scanned for chronic diseases and modified Charlson comor-
bidity index (MCCI) was calculated for all participants.® As per
exclusion criteria of the study, patients who were hospitalised
forany reason, had a psychiatric diagnosis or took any psychia-
tric medication, suffering from dementia and under 18 years of

age, were not included in the study. For the study, Ethics
Committee approval was obtained from Selcuk University
Faculty of Medicine (26/09/2018 dated, 2018/321 numbered).

FivemLvenousblood samples weretakeninto routine biochem-
istry tubes (gel, vacuum). The samples were centrifuged at
3000g for 10 minutes and their supernatants were separated.
The separated serum samples were stored at -80°C until the
study day. In the study day, the samples were solved and all
samples were studied on the same day. Thiol disulfide homeos-
tasis (total thiol (TT), native thiol (NT), disulfide, disulfide/NT
ratio, disulfide/TT ratio, NT/TT ratio) parameters, albumin, and
ischemia modified albumin (IMA) levels were examined in the
samples.

TTandNTlevelswerestudied inthe serums ofthe patientsinthe
biochemistry autoanalyser with the method developed by Erel
and Neselioglu (Cobas 501; Roche Diagnostics, Indianapolis,
Ind). Dynamic disulfide bonds were separated from functional
thiolgroupsusing sodiumborohydride (NaBH4). Unused NaBH4
in the medium was removed by the addition of formaldehyde.
By this way, the formation of disulfide bonds after the use of 5,
5'-dithiobis-2-nitrobenzoic acid (DTNB) was reduced. TT level
was calculated by modified Ellman method. The halfof the differ-
ence between serum TT and NT were defined as disulfide level.
Disulfide/NT, disulfide/TT, and NT/TT ratios were calculated by
usingthesedata. Results are giveninumol/Land %.’

Serum albumin level was measured with albumin commercial
kit, (Beckman CoulterInc., Brea, CA) Olympus AU 400 (Olympus
Life & Material Science Europe, Hamburg, Germany) autoanal-
yser. Serum IMA levels were determined by albumin cobalt
binding test, a rapid colorimetric method developed by Bar-Or
et al. IMA Albumin ratio (IMA/AIbR%= IMA/AIb*100) was calcu-
latedin percent.®

For the data assessment, SPSS version 25 (IBM Corp. released
2017 was used. IBM SPSS Statistics for Windows, Version 25.0.
Armonk, NY: IBM Corp.) statistical package programme was
used. After checking the prerequisites of variables, normality
and the homogeneity of variances (Shapiro-Wilk and Levene
Test), were evaluated. While conducting data analysis, the
differences between two dependent groups were evaluated
with independent samples test when the parametric test
prerequisites were compared; if not, then they were evaluated
with Mann-Whitney U-test. For the variables, mean = standard
deviation and median (Interquartile Range IQR: 25th percen-
tile-75th percentile), percentage and frequency values were
used. In correlation analysis, Pearson’s correlation analysis was
madeforthetests meeting parametric prerequisites;and Spear-
man’s correlation analysis was made for non-parametric tests.
For the significance level of the tests, p <0.05 value was
accepted.

RESULTS

A total of 67 HD patients, who were in the age range of 18-85
years and had a mean age of 53.7 £ 16.8 yearsCC, were
includedinthestudy.
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Table I: Comparison of demographic characteristics and variables of the
studygroupbasedongender.

Table ll: Comparison of demographic characteristics and variables of the
studygroupsbasedonthepresenceofdepressionsymptoms.

Thirty-two of them were females and had a mean age of 57.7
16.4 years; 35(52.2%) were males and had a mean age of 50.1
+ 16.7 years. When the sample group was divided in terms of
gender, no statistically significant difference was found in the
age, BMI, dialysis duration, total cholesterol, blood urea
nitrogen (BUN) before dialysis, hemoglobin level, Albumin, IMA,
IMA/AIbR, TDH, education level, and accompanying DM and HT
frequency.

Female Depressive
. X Male Total p- .

Variables (n.302, (n:35, 52.2%) (n:67, 100%) value Non-depressive sympisom

47.8%) Variables symptom positive p

57.69 (HAM-D score 0-7) | (HAM-D score
Age (years)* (£16.37) 50.06 (+16.66) 53.70 (£16.84) 0.063" (n:32, 47.8%) =8)
BMI (kg/m®)* | 26.38 (£5.62) | 24.58 (£4.44) 25.44 (£5.08) | 0.149" (n:35, 52.2%)
Dialysis time 4257 . Age (years)* 50.46 (+15.82) 57.25 (+17.45) 0.099"

+ 30.40 (12.17-79.10)|36.00 (18.20-84.00)| 0.128°
(month) (28.80-103.43) BMI (kg/m?)* 24.99 (+5.31) 25.93 (+4.86) 0.455°
1.74 -
Kt/v* « 1.52 (1.28-1.60) 1.60 (1.32-1.76) |<0.001° Dialysis time ] 33.72 c
(1.54-1.88) (month)* 42.57 (18.20-91.27) (24.00-82.78) 0.935
HAM-D score*  |10-0(6:3-17.8) 4 5 (2.0-11.0) 7.0 (4.0-15.0)  |<0.001¢ Kt/v* 1.52(1.30-1.70) | 1.64 (1.49-1.80) | 0.085°
mccl * 6.0 (5.0-8.8)" 4.0 (3.0-6.0) 5.00 (3.0-7.0) 0.001° HAM-D score* 4.06 (+£2.11)° 16.78 (+8.28) <0.001*
(anza/gf;fe 6.93(£153)°| 837 (x2.73) 7.69 (+233) | 0.011" mccl 4.00 (3.00-6.00)° | 6.00 (4.25-8.75) | 0.003°
Total Creatinine (mg/dL)* 8.30 (+2.58)° 7.01 (+1.85) 0.022"
- . - C

i::’]c;/edst;-:;rol 172 (144-188) 149 (135-180) 159 (136-185) 0.099 '(I';tga/ldcl-l’;flesterol 169 (140-180) 157 (135-188) 0.764°
(B#g‘/g[;d'a'ys's 58.21(£12.8)| 64.93(£16.68) | 61.71(£1522) |0.071" ?ngl/g[)e*dialysis 63.10 (£15.68) | 60.10 (+14.79) | 0.411"
H lobi
(99}333 obin 11913 (x1.25)| 1137 (+1.08) 11.26 (£1.16) | 0.395" Hemoglobin (g/dL)* 1142 (£ 1.13) 11.08 (+118) | 0.243"
Albumin (g/dL)* | 3.13 (£0.85) 3.15 (+0.86) 3.14 (+0.85) 0.918* Albumin (g/dL)* 3.16 (x0.90) 3.11 (x0.81) 0.809"
IMA (ABSU)* 0.0 | 082076086 | 0820077098 | 01158 iMA (ABSU)* 0.81(0.77-0.94) | 0.83(0.76-0.93) | 0.633°

. . . 26.81 ;
) %)* 25.45 (20.51-33.12 .688°¢
IMAIAIBR (%)" | ) aa o4 |25:45 (20.76-31.60) 2617 (20.97-32.77)| 0.422° IMAJAIBR (%) >:45(2051-33.12) | 5364'3207) | 0688
Native thiol 3103 (249.8)| 2966 (£59.6) | 3036 (£55.22) | 0.280" Native thiol (mol/L)* 308.2 (£55.3) 298.6 (+55.5) | 0.480"
(pmoI/L) NT* T R R ' Total thiol (umol/L)* 338.9 (£59.5) 335.2 (£58.2) 0.799*
(T;?rtnagﬁt;g' 345.4 (£52.3)| 329.6 (+63.4) | 337.17 (+5845) | 0.272" Disulfide (umol/L) * 15.35 (¢5.96)° 1832 (£5.82) | 0.043"
Disulfide 17.30 Disulfide/native thiol « ¥
(umollL) * (14.55.19.75) | 1700 (12.85-19.05) 17.15 (13.40-19.60) | 0.383" (%) . 5.04 (£1.95) 6.31 (+2.27) 0.017
allesinative | 5,60 (+ 1.78) | 5.70(x 2.53) 5.65(£2.19) | 0.849" ('?)Zlilﬁde/tOta' thiol 4.53 (£1.62)" 5.54 (£1.75) | 0.017"
S:is;l?%?f"ta' 4.99 (1.46) |  5.03 (+2.00) 5.01 (x1.75) | 0.923" I“"Zﬂ\/e thiolftotal thic 90.9 (£3.2)° 88.9 (£3.5) 0.017"
Native a §
thiol/total thiol | 90.0 (+2.9) |  89.9 (x3.99) 89.98 (£3.45) | 0.924" Gender (F/M) 0.005
(%)* Female, n (%) 11 (31.4) 21 (65.6)

Education (under/graduate) 0.420° Male, n (%) 24 (68.6) 11 (34.4)
gT%irgraduate, 17 (53.1) 22 (62.9) 39 (58.2) Education (under/graduate) 0.239°
Graduate, n 15 (46.9) 13 (37.1) 28 (41.8) Undergraduate, n (%) 18 (51.4) 21 (65.6)

(%) : . i i g Graduate, n (%) 17 (48.6) 11 (34.4)

S;aot:rsn(:r:iter;ar:”ed/mamed) 0.019 Status (not married/married) 0.437°
%) ' 15 (46.9) 7(20) 22(328) Not married, n (%) 10 (28.6) 12 (37.5)
married, n (%) 17 (53.1) 28 (80) 45 (67.2) Married, n (%) 25 (71.4) 20 (62.5

DM (no/yes) 0.191° DM (no/yes) 0.439°
No, n (%) 20 (62.5) 27 (77.1) 47 (70.1) No, n (%) 26 (74.3) 21 (65.6)

Hie(s, I'; (%; 12 (37.5) 8 (22.9) 20 (29.9) 5 770§ Yes, n (%) 9 (257) 11 (344

no/yes . §
HT (no/yes AT7
No, n (%) 19 (59.4) 22 (62.9) 41 (61.2) N ( /yo/ ) 2057 1 1656 0
Yes, n (%) 13 (40.6) 13 (37.1) 26 (38.8) 0. 1 (%) (57.1) (65.6)
DS (nofyes)® 0.005° Yes, n (%) 15 (42.9) 11 (34.4)
5 *Values are given as mean(+sd), *Values are given as Median (IQR: 25th
::IZS' nn((/:/)) ;1 iz:g ii g?i: ;; Eii;; percentile-75th percentile), * p-value for Independent Samples Test. “p-value
f o . . . X . [ . @ .
*Values are given as mean(=sd), "Values are given as Median(IQR: 25th g?;xgg:nmhgﬁ};gjﬁfg;nﬁhv: %snf(geiﬁéjgjzzrgyﬁ;?o,: Z—Zﬁ%ﬁiﬂ{srd,
percentile-75th percentile), "p-value for Independent Samples Test. “p-value for Deviation, IQR: Interquartile Range.
Mann-Whitney U Test, ‘p-value for Chi-square Test “Statistically significantly . . o
different from the male group, sd:Std. Deviation, IQR: Interquartile Rang. Serum creatinine level was statistically and significantly lower

inwomen (6.93 +1.53mg/dL)thanmen(8.37 £2.73mg/dL,p=
0.011). Women’s Kt/V score of 1.74 (1.54-1.88) was found to be
higher than men’s score of 1.52 (1.28-1.60, p <0.001).
However, dialysis of both groups (Kt/V score >1.2) was at
sufficient level. HAM-D score was statistically significantly
higher in women (10.0, 6.3-17.8) than men (4.0, 2.0-11.0, p
<0.001). While there were 21 (65.6%) women having depres-
sionsymptoms (DS, =8) accordingtoHAM-D score, thisrate was
found to be statistically higherthanmen (11 people, 31.4%,p =
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0.005). MCCI was 6.0 (5.0-8.8) in women and 4.0 (3.0-6.0) in
men; and this was found to be statistically higherin womenthan
men (p=0.001). Table | shows the demographic characteristics
of the study group and the comparison of the variables by
gender.

According to HAM-D score, the study group was examined by
being divided into two groups as those with DS (HAM-D score of
> 8) and those without DS (HAM-D score: 0-7). There were 32
people (47.8%) with DS and 35 (52.2%) people without DS.
While 65.6% of the DS group were female, 31.4% of the other
group were females and there was a statistically significant
difference between two groupsin terms of gender (p=0.005). In
both groups, no statistically significant difference was found in
age, BMI, dialysis duration, Kt/V score, total cholesterol, BUN
before dialysis, hemoglobin level, albumin, IMA, IMA/AIbR, NT,
TT parameters, education level, marital status, accompanying
DM and HT frequency. Serum creatinine level was higherin the
DS group (8.30 = 2.57 mg/dL) than the group without DS (7.01
+1.85 mg/dL, p=0.022). MCCI was found to be statistically
significantly higher in the DS group (6.0, 4.25-8.75) than the
other group (4.0, 3.0-6.0, p=0.003). Disulfide (18.32 £5.82
pmol/L), disulfide/NT% (6.31 = 2.27 %) and disulfide/TT% (5.53
+ 1.75 %) levels in the DS group were found to be statistically
significantly higher than the disulfide (15.35 + 5.96 umol/L),
disulfide/NT% (5.04 + 1.95 %) and disulfide/TT% (4.53 = 1.62
%) values in the group without DS (p=0.043, 0.017 and 0.017,
respectively). NT/TT% was statistically and significantly lower
inthe DS group (88.9 = 3.49 %) than the othergroup (90.9 £ 3.2
%, p=0.017). Table Il shows demographic characteristics of the
study group and the comparison of the variables by the pres-
enceofdepressionsymptoms.

Inthe correlationanalysis of the sample group; age had a correla-
tion with creatinin, BMI, HAM-D score and MCCI (r =-0.403, p =
0.001,r=0.517,p<0.001,r=0.279,p=0.022andr=0.635, p
<0.001, respectively), dialysis time had a correlation with Kt/V (r
=0.303,p=0.013),albuminhadacorrelationwithNTand TT (r=
0.387,p=0.001vs.r=0.352,p=0.003, respectively). IMA/AIbR
had negative correlation with albumin, NT and TT (r =-0.854, p
<0.001, r=-0.357,p=0.003 andr=-0.351, p = 0.004, respec-
tively)and NT had a positive strong correlationwithTT (r=0.979,
p <0.001). No significant correlation was detected other than
these parameters.

Theseresultsindicated thatboth DS frequency and severity and
comorbidity index in HD patients were higher in women. When
groups with and without DS were compared, TDH generally
shifted towards oxidationinthe DS group.

DISCUSSION

In HD patients, psychiatric problems such as attention
problems, social incompatibility, anxiety, agitation, depression
and suicidal tendency are frequently seen in HD patients.
Depressionand anxiety are the most common psychiatric disor-
dersinHD patientsandtheirrelatives.

Many accompanying conditions such as frequent hospitalisa-

tion, chronic pain, sleep disorders, loss of sexual function, and
uremia cantrigger psychiatric problemsin HD patients.®

According to Korean National Health and Nutrition Examination
Survey (2013-2015), the most important determinant and
cause (best predictor) of the suicidal idea among chronic
diseases was calculated as CRF. The most common emotional
response disorder experienced by HD patients is depression
and its prevalence varies between 13-54%. Depression was
foundto be a strongindicator of suicidalidea in HD patients with
CRF." In their study, Joseph et al., found the depression
frequency as 42% in HD patients. In addition, they found that
the cognitive functions increased in these patients as their
educationandsocioeconomic levelsincreased; andtherewasa
negative correlation between dialysis duration and cognitive
level." Epidemiological studies have reported that the lifelong
depression prevalence is 21.3% in women and 12.7% in men."
In the present study, depression symptoms were found in
almost two-thirds of women receiving HD treatment (65.6%)
and one-third of men receiving HD treatment (31.4%), and
almost half of the whole study group with the rate of 47.8%.
Theseresults, inaccordance with the previous studies, indicate
that DSs are seen more frequently in HD patients than in
society.

The etiology of depression in dialysis patients has been still not
fully clarified. Some previous studies claimed that there was a
correlation between depression severity and nutritioninthe HD
patient group.” Some researchers did not find any correlation
between nutrition and depression symptoms.® Some
researchers even claimed that uremia and depression symp-
toms were seen together.” However, in results of the present
study, the authors did not find any difference between HD
patientswithandwithoutDSintermsofnutrition-related param-
eters such as BMI, albumin, total cholesterol, pre-dialysis BUN,
and hemoglobin. In addition, there was correlation between
HAM-D score showing depression symptoms and nutrition-re-
lated parameters. In the present study, although there was a
difference between gender and depression, no difference was
found between gender and nutrition parameters. Moreover, in
the presentstudy, any correlation between depression severity
and limited nutritional parameters in HD patients were not
seen.Theseresultsdivergefromtheclaimthatthereisacorrela-
tion between depression severity and nutrition in HD patients.
However, itis believed thatfurther studies should be carried out
inlargerseries.

Itsfastandeasyapplicationandsuccessinpredicting mortality--
morbidity helped MCCI to be used widely.™ In their study, Yavuz
et al. found high MCClin the DS group.® Similarly, in the present
study, MCCl was calculated as comorbidity index and found to
be significantly higher in the DS group. However, any correla-
tion between MCCI and HAM-D scores were not found by the
authors.

Along with the change occurring in the N terminal during
ischemia, cobalt binding capacity of albumin changes, and this
new molecule formed is called as ischemia modified albumin
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(IMA). The formation of IMA is one of the earliest markers of
ischemia. IMA is also used as an indicator of oxidative stress.
Some changes that occurin albumin, forming a vast majority of
the plasma protein pool, may cause functional changes and
weakness in antioxidant defence systems formed by plasma
proteins. There are studies on IMA level in psychiatric diseases.
In their study, Karaaslan et al. determined that IMA values of
major depression patients were statistically and significantly
higher than the healthy controls. In addition, they found a posi-
tive correlationbetweenhighIMAand depressionseverity inthe
major depression group.® In the present study, no statistically
significant difference was found in IMA and IMA/AIbR parame-
ters in terms of both gender, and whether or not there was DS.
This might have been due to the sample group in this study,
including patients with more moderate DS.

Abnormal thiol disulfide concentration is associated with many
inflammatory diseases. Thiol groups are importantintracellular
and extracellular antioxidants. TDH is a determinant of oxida-
tive stress. In many inflammatory diseases, oxidative stress
mediators have increased due to increased pro-inflammatory
cytokines. In HD patients, particularly antioxidant defence
decreases due to the decreased thiols with plasma proteins. In
the study conducted by Solak et al. with HD patients and CRF
patients and control groups, they found that TDH changed in
favour of oxidative stress, that is, increase in disulphide. The
increase was the highestin HD group and then in CRF group.*®In
the study by Ates et al., the mean NT, TT and disulfide levels
were found to be significantly lower in chronic kidney patients
compared to the control group. They did not find a significant
difference between chronickidney patientsand controlgroupin
terms of disulfide/thiol, disulfide/total thiol and thiol/total thiol
ratio."”Inthe study conducted by Coskun et al. with chronic renal
failure (CRF), CRF +DM and controls, TT and NT levels were
found to be significantly different than the control group, but
similar between the patient groups. With this result, they
concluded that thiol levels were associated with oxidant status
in CRF patients, but not associated with the progression of CRF.
In CRF patients, presence of DM did not affectthiol level.*®

There are studies showing that oxidative stress increases in
many psychiatric disorders such as schizophrenia and depres-
sion. Brain tissue is more susceptible to oxidative damage
becauseofhighoxygenconsumptioninthebrain, highphospho-
lipids that may be oxidised and the inability of neurons to be
regenerated. In addition, oxidants can cause changes in the
transport and functions of the neurotransmitter by reacting
with membrane proteins and/or enzymes in CNS. It was
suggested that this may cause symptoms-specific to psychia-
tricdisorders.*?

In the study conducted by Yildizoglu et al. with unipolar depres-
sion patients, they found that TDH in depression patients
shifted in favour of oxidative status compared to the control
group.” In the study conducted by Baykan et al., women with
major depression disease showed no significant difference
between the groups in terms of serum TT levels. It was deter-

minedthatserum NTand NT/TT ratios were higherinthe patient
group than the control group; while serum disulfide,
disulfide/NT and Disulfide/TT ratios were significantly lower.
They found various correlations between HAM-D score and thiol
levels of the patients.” In another study conducted by Sahin et
al. with patients having general anxiety and panic disorder, TDH
was found to increase in favour of disulfide compared to the
controlgroup.”

Inthe presentstudy, theauthorsdid notfindasignificantcorrela-
tion between thiol levels and HAM-D score. The TTand NT levels
were similar between the groups. Statistically and significantly,
higher disulfide, disulfide/NT% and disulfide/TT% levels in the
DS group compared to the group without DS was found by the
authors. NT/TT% was found to be statistically and significantly
lowerin the DS group. While the results of the present study are
similar to some results of the previous studies, the authors
could not find some statistical differences; and some results
were found as completely different. Brain is more susceptible to
oxidative damage due toits high oxygen consumption and rela-
tively lower antioxidant defence systems. This may be the basis
of the correlation between oxidative stress and psychiatric
disorders. Similarly, the fact that TDH was found to increase in
favour of oxidative status in the DS group in the present study
supports this view. The authors think that further studies are
neededtoexplainthedifferenceintheliterature.

CONCLUSION

Oneofthe psychiatric problems, frequently seenin HD patients,
is depression; and its etiology has not been still fully clarified.
The dialysis team should closely observe dialysis patients for
depression, and ensure that patients receive professional
psychiatric support when necessary. According to results of the
present study, at least moderate depression symptoms are
seen in about half of HD patients, and this changes TDH in the
oxidantdirection. Itis said that TDH deterioration in HD patients
isimportantin depression etiology. Further studies are needed
onthecausesofthischange.
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