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Abstract:

Thyroid cancer is the most common endocrine maligpaand its incidence
continues to rise yearly .Thyroid carcinoma, in mecases, presents clinically as a
solitary nodule or as a dominant nodule within altmodular thyroid gland. it is
very important to identify one or more markers tstidguish thyroid cancer from
different types of thyroid diseas©xidative stress is considered to be involvethe
pathophysiology of all cancers.Interleukin-10 iplaiotropic cytokine with both anti-
inflammatory and anti-angiogenic properties thatynie involved in the pathogenesis
of autoimmune thyroid diseases. Thyroid cancerscefl all histological variants
produce considerable amounts of IL-10, which migghtmportant in the pathological
features of thyroid cancer and/or outcome. Our gtadned to evaluatd_-10 and
oxidative stress markerd)aondiaaldehyde and super oxide dismutase (MDA&SOD)
levels in sera of patients with CA thyroid and thelose relatives compared to
healthy control.and to study the correlation of dbemarkersbefore and after the
thyroidectomy operation compared witfi tb 2" relatives and healthy controls. This
89study includeg hirty () subjects as the study sample is made of5hiagnosed
cases of CA thyroid before surgery and post-sutgieatment, 2)15 cases of their
1%t or 2'Y degree relatives; and@0 healthy subjects (control) would be recruited from
surgical clinic in Al-lmamain Al- kadhimain city gpital from October 2014 up to
December of 2016.Serum IL-10 was estimated using Earzyme-Linked
Immunosorbant Assay ( ELISA ) technique. Serum NMé&ls were assessed using
thiobarbituric acid (TBA) method of Buege and Austhile SOD was measured by
Burtis and Ashwood, using modified photochemicdtoliue Tetrazolium (NBT)
method utilizing sodium cyanide as peroxidase iibtnAnalysis of serum levels
demonstrated significantly increased levels of (LK1 cancer patients between pre-
thyroidectomy and post-thyroidectomy(p<0.01) arghsicantly increased compared
with control groups (p<0.001) , SOD activities ofreghyroidectomy, post-
thyroidectomy and control groups were not differ@0.05).In post- thyroidectomy
MDA levels decreased compared to prethyroidectoewgl$( p<0.01).also thyroid
cancer significantly decreased compared with cdngroups (p<0.001). Although
post-thyroidectomy MDA levels significantly decessbut still higher than the
healthy control group.its concluded that cytokimefie (IL-10) is reflective of an
inflammatory immune response. These cytokines n@agase the pathogenicity of
thyroid CA and may be useful as biomarkers or @tggor therapy. SOD does not
seem to change with thyroid cancer and thyroidegtdoumt MDA change.IL-10 &
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MDA may be a more useful for monitoring the clihiséatus of thyroid cancer
patients.
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1.Introduction

Thyroid cancer is the most common endocrine mafignand its incidence continues
to rise yearly. Thyroid carcinoma, in most casesspnts clinically as a solitary
nodule or as a dominant nodule within a multinoduksroid gland. The challenge to
clinicians is to discriminate between the minorythyroid nodules (5-15%) that
harbor malignancies and the majority of cases thean be managed
conservatively[1].Thus, it is very important to mdidy one or more markers to
distinguish thyroid cancer from different typestofroid disease. Oxidative stress can
participate in the pathogenesis and complicatiorfs ntany diseases (including
cancer;[2]. Thyroid hormones regulate oxidative aimilism and thus play an
important role in free radical production[3]. Thyicbhormones regulate the synthesis
and degradation of enzymes, such as superoxideutism (SOD), catalase,
glutathione peroxidase (GPx), and glutathione readse, and non-enzymatic
antioxidants, such as vitamin E and C, glutathiam& acid, ferritin, transferrin, and
ceruloplasmin. Undoubtedly, the changes in theseyraes and non-enzymatic
substances affect the redox balance in the body sndurn, enzymatic feedback
regulates thyroid function.One of the major effadftshyroid hormones is to increase
mitochondrial respiration, which results in upregtibn of Reactive oxygen
species(ROS), leading to oxidative damage to memeliaids [3]..

In recent years, interest has grown in studyingritle played by oxidative stress in
thyroid carcinogenesis by investigating one or mofethe antioxidant markers,
including SOD[4,5,6], catalase [5] , GPx[5,6], vit@n E [7), vitamin C [8],
glutathione[9], and/or uric acid[10]. However, themeasurement of different
antioxidant molecules separately was not only impecal but also held no clinical
significance. Oxidative stress is common in thedidytissue during utilization of
H202 for thyroxine (T4) synthesis, the inflammatmwaduces ROS, and when tumor
has active proliferation[11]. Therefore, oxidatisress has been reported to be
consistently associated with hyperthyroidism or dilggroidism [12]. Oxidative
stress, which is characterized as a misbalance éstwree radicals and antioxidants
in favour of radicals, participates in the pathogsis of many diseases and their
complicationsl. Reactive oxygen species (ROS) storgsimainly of superoxide,
hydrogen peroxide and hydroxyl radical, have beenventionally considered to
have carcinogenic potential2 and to promote invasess [12] .

Cytokines promote the expression of a variety ofeganvolved in the survival or
death of different target cells[13-16]. Three funoglly distinct subsets of T-helper
cells have been characterized on the basis of mgogroduction [17]. TH1 cells
secrete IFN-_ and other cytokines associated wiffainmation and cell-mediated
immune responses. In contrast, TH2 cells promaentimoral response and produce
IL-4, IL-5, and IL-10, whereas TH3 cells inhibitethmmune response through the
release of IL-10 and transforming growth factor-7{19].

Interleukin-10 is a pleiotropic cytokine with botnti-inflammatory and anti-
angiogenic properties that may be involved in thehpgenesis of autoimmune
thyroid diseases[20]t is normally produced by activated T cells, moytes, B cells,
and thymocytes, contributing to antigenor mitogenah B cell differentiation,
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acting as a growth factor, and stimulating the huahanmune response[21]. The IL-
10 gene is located on chromosome 1g31-g32. Thyander cells of all histological
variants produce considerable amounts of IL-10,clvhinight be important in the
pathological features of thyroid cancer and/or aute[22].A polymorphism at codon
-1082 has been associated with increased IL-10emmgdroduction.[23] Hence, this
study was carried out to evaluate the oxidativessrmarkers(MDA & SOD) and
cytokine (IL-10) in sera of patients with CA thytoand their close relatives
compared to healthy control.and to study the catieh of these markerbefore and
after the thyroidectomy operation compared withtd 29 relatives and healthy
controls.

2.Subjects, Material and Methods

2.1. Subjects

This study comprised thirty(30) consecutive pasieritthyroid cancer were recruited
from surgical clinic in Al-imamain Al- kadhimairty hospital from October 2014 up
to December of 2016.patients group with thyroidaeans made of: 1)75 diagnosed
cases of CA thyroid before surgery and post-sutdieatment, 2)/5cases of their
15t or 29 degree relatives; and0 healthy subjects (control) age and sex matched
volunteers with no family history of thyroid cancer
2.2.Diagnostic criteria:

1. History and clinical examination: exaggeration aépious symptoms like weight
loss, difficult swallowing, fatigue,recent rapidcrease in size& on examination:
sold soliyt or dominant nodules +lymph node enéangnt ,multinodular
enlargement of thyroid.

2. Histopathological report of their fine needle asdion reveals malignant changes.

3.Histopathological report of their thyroid glandopsy reveals malignant cytology.

2.3. Exclusion Criteria

Patients to be excluded if they are on treatment #&my autoimmune
diseases,Pregnant ladies,Other autoimmune diseéikes (rheumatoid arthritis,
diabetes mellitus, autoimmune hypothyroidism).

2.4.2.4. Inclusion Criteria
Every patient with thyroid nodule proved to be muadint on fine needle aspiration
(FNA) and or Histopathological study.

2.5.Blood Sampling

Blood samples (10 ml) were collected from patientd control subjects in serum
separator vacutainers ( BD Vacutainer Systems, Bl UK). Sera were separated
and immediately stored at — 20° C until analysis.

2.6.Serum Cytokine Measurement

The quantitative determination of IL-10level wasdacted by an Enzyme-Linked
Immunosorbant Assay ( ELISA ) technique, usingrancercial available kit (IL-10
Elisa Kit ,Genway GWB), Every sample was run inlidafe, measurements differed
by less than 10 %, and the mean value was calallated used for statistical
analysis.
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2.7.Serum Oxidative Stress Measurment

Serum levels were assessed for MDA using thioharbitacid (TBA) method of
Buege and Aust[24] ,SOD was measured by usingfredgihotochemical Nitroblue
Tetrazolium (NBT) method utilizing sodium cyanidgaroxidase inhibitor[25] .

Statistical analysis

All data were coded and entered using the progrémtistical package for social
sciences (SPSS) version 20 under windows XP. [p@iseridata was summarized
using mean, standard error (SD). Linear regressaalysis was done to test for
significant predictors for thyroid cancer. P values 0.05 were considered
statistically significant.

3.Resaults:

Serum Oxidative stress markers (MDA&SOD),and Cywwkprofile(IL-10) levels
were estimated in 30 patients with thyroid can¢gbthyriod cancer & 15relativesi
& 2" degree to patient with thyroid cancer) comparethv@0 healthy control group,
age and sex matched.

As expected, the patients with thyroid cancer $igdificantly higher level of IL-10
& Total Lipid peroxidation ( MDA) levels than theddthy controls and relative. and
a significant difference within thyroid cancer patts(between pre & post
thyriodectomy),as shown in table (1-1) and figutek) & (1-3).

while decrease level in SOD but not a significaaltig in thyroid cancer as compared
with normal & relative subjects, not significashitference within thyroid cancer(pre
& post thyriodectomy). as shown in table (1-1) Ggere(1-2).

The level of IL-10 and Oxidative stress (MDA&S@Dhormal healthy subjects and
thyroid cancer subjects was depicted in Table (1-1)

Table(1- 1): The Anthropometric and biochemical vaiables among the four studied groups.

Parameters Control Prethyriodecto postthyriodectomy | 1% or 2" degree P(ANOVA)-(T-Test)
my relative

NO. 30 15 15 il [ nemsonnoaannonn

IL-10 (pg/ml) 58.99+ 41.37 | 579.8+ 288.31 169.38+177.18 110.36+65.65 Post thyriod CA x Pre thyriod CA : p < 0. 01
thyroid CAx C: P <0.001
thyroid CA x relative: P < 0.001

SOD (U/ml) 10.48 +0.37 | 9.18 +0.13 7.31+0.51 10.31+0. 17 Post thyriod CA x pre thyriod CA : p> 0.05
thyroid CA x C: P>0.05
thyroid CA x relative: P >0.05

MDA (pmol/l) 0.58+0. 35 2.89+0.73 1.99+0.66 0.86 +0.65 Post thyriod CA x Pre thyriod CA : p< 0.01

thyroid CA x C: P<0.001
thyroid CA x relative: P < 0.001

Values are Mean + SDX=VS.
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Figure (1-1): Serum levels of IL - 10 in patients vth thyroid CA compared to healthy subjects
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Figure (1-2):Serum levels of SOD in patients withityroid CA compared to healthy subjects
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Figure (1-3):Serum levels of MDA in patients with hyroid CA compared to healthy subjects
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4.Discussion

According to our results, serum SOD dnet seem to change with thyroid
cancer and thyroidectomy but lipid peroxidation got MDA do. These preliminary
findings may point out oxidant/antioxidant imbalarassociated with thyroid cancer.
Serum MDA level, as a marker for lipid peroxidatida commonly used as an
indicator for oxidative damage in cells and tissueise MDA levels as the stable end
product of lipid peroxidation. In our study, befortyroidectomy and post-
thyroidectomy, blood MDA levels were significartigher, compared to controls and
relatives patients to thyroid cancer(P<0.001). Hewe in post thyroidectomy, the
serum MDA level significantly decreased comparedptethyroidectomy levels
(P<0.001). but was still higher significantly thaime control group’s level. Mano et
al[26]. and Sadani et al[27]. showed that the lipid per@xmbncentration, expressed
as MDA concentration, was significantly higher imetspecimens from papillary
carcinoma than those in the normal thyroid tisslibee increase of free radicals in
thyroid cancer condition is suggested to be du¢htoincreased lipid peroxidation
and the damage of antioxidant defence system[28] .

In our study, in thyroid cancer patient M levels before thyroidectomy were
found to be higher than those in age matched ctytirmdicating increased free
radical generation. It is obvious that there araue$, there is an oxidant shift in
thyroid cancer patients with normal hormone proféé least we think that MDA level
may have a value for control visits of thyroid canpatients after thyroidectomy and
there is no doubt that more investigations are eeed

In the current study there was a significant increase in MDA
level in all groups of patients with thyroid cancer compared to the
level of the control group. studied lipid oxidation in euthyroid and
thyrotoxic tissue samples of the human thyroid gland. The authors
observed that the content of TBA-active /ipid peroxidation products
was increasing in hyperthyroid tissue and the activity of antioxidant
enzymes (catalase, GSHPx) was decreasing [29] . Similar studies by
Sewerynek et al[30] have shown the ratio of CO/MDA decreased in the
hyperthyroid patients, as compared to the controls. They believed
that their results indicated a high rate of /ipid peroxidation during
hyperthyroidism/[31] . Sugawara et al.[32]and Durak et al.[33] showed that
endemic goiter tissues contained lower significal®OD activity and concentration
compared with those of normal tissues. In variotiethyroid disorders including
thyroid cancer SOD also found to be low. Howeveoum study, both pre and post
operative SOD activity was slightly lower than tantrol but it was not statistically
different. SOD activity seems to play insignificesie in thyroid cancer development
in our series but it is not possible to reach ataer decision as the number of
patients is low and this must be investigated ngea series.Many previous studies
have revealed increased oxidative stress in thyma@dcer[34-44] , Thus, in our
study

In the present study, before thyroidegt@md post-thyroidectomy, serum IL-10

levels were significantly higher, compared to colgr and relatives subjectss to
thyroid cancer(P<0.001). However, in post thyroitteny, the serum IL-10 level
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significantly decreased compared to prethyroidegtdevels (P<0.01). but was still
higher significantly than the control group’s leyhls results a greement with other
results who domenstrate tr¢cause IL-10 may be involved in leukocyte receritim
[45,46]and the studied polymorphism increased ILgt6tein levels[47], our study
could speculate that individuals with the inheritpdlymorphic variant would be
more efficient at increasing their IL 10 levelsadieng to thyroid autoimmunity. The
IL-10 -1082A/G polymorphism has been associatell thié¢ development of various
types of cancer, including thyroid cancer.

Cytokines promote the expression of a ¢ genes involved in the survival
or death of different target cells[48-51] . Threenttionally distinct subsets of T-
helper cells have been characterized on the bakisytwkine production[54] Our
study recently demonstrated that cytokines reledsed-helper lymphocytes control
autoimmune thyroid destruction through the modaolatiof proapoptotic and
antiapoptotic proteins in target cells. IFN-_ cabutes to autoimmune thyrocyte
destruction through the up-regulation of CD95, casp3, and caspase-8, whereas
IL-4 and IL-10 promote thyrocyte survival during nu@structive autoimmunity
through the up-regulation of cellular FLICE inhibity protein (cFLIP) and Bcl-xL
[52,53]. In this study we concluded that cytokirefire (IL-10) is reflective of an
inflammatory immune response. These cytokines nwagase the pathogenicity of
thyroid CA and may be useful as biomarkers ordtsdor therapy. SOD does not
seem to change with thyroid cancer and thyroidegtdomt MDA change.lL-10 &
MDA may be a more useful for monitoring the clihiséatus of thyroid cancer
patients.
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