
SOD) of both groups are shown in Table 1. No metastasis

of PTC was detected in any of the thyroid cancer patients.

Discussion

Thyroid pathologies occur in a wide range from hy-

pothyroidism caused by thyroid gland atrophy to hyper-

thyroidism due the neoplastic proliferation. The complex

and tight interaction of environmental factors such as in-

fections, iodine deficient nutrition, and stress with genetic

factors play a role in pathogenesis5. The relation of thyroid

dysfunction with oxidative stress was shown in experi-

mental animal models and human studies9,20,21. In fact, thy-

roid gland itself is the place where the reactive oxygen

molecules are produced with stimulation by TSH. Reac-

tive oxygen molecules are used as substrates for thyroper-

oxidase enzyme in thyroglobulin iodination and thyroid

hormone synthesis16. It needs to be investigated if the ex-

trathyroidal situations causing oxidative stress are effec-

tive or not in thyroid cancer patients16.

The study by Wang et al16 showed the existence of a

strong relationship between thyroid cancer and oxidative

stress. In recent years, other researchers also reported high

oxidative stress as a possible risk factor in the molecular

mechanism of thyroid cancer1,4,22,23.

In this study, serum SOD levels were found to be sig-

nificantly higher preoperatively than postoperatively in

the patient’s group and in the control subjects. Sugawara

et al23 and Durak et al22 detected a significant decrease in

the patient’s group compared to the control subjects in

contrary to Akinci et al4 and Senthil et al1 who found that

papillary thyroid carcinoma had increased MDA levels,

but decreased SOD activity. In contrast, in the current

study, similar to the studies of Lassoued et al5 and Sadani

et al22, a significant postoperative decrease was observed

in SOD activity. This decrease suggests that SOD activity

has preoperatively been increased as a compensatory re-

sponse to oxidative stress in PTC patients. Also, a signif-

icant reduction of SOD activity was found after

thyroidectomy, compared to control individuals. Thus,

high levels of SOD activity may evoke suspicion of pap-

illary thyroid cancer. Therefore, it looks like SOD activity

plays an important role in papillary thyroid cancer devel-

opment. Due to the small patient number of this study it

is not possible to draw a definitive conclusion on this

issue, and further studies with larger patient series are

needed.

Akinci et al4, Mano et al23, and Sadani et al22 in their

studies found significantly higher concentrations of MDA

in PTC than normal thyroid tissues. Similar to these stud-

ies, in our study the preoperative serum MDA levels were

found statistically significantly higher than the postoper-

ative levels. As we detected statistically significantly

higher MDA levels in PTC group even postoperatively

compared to the control group, it could be assumed that

the increase of MDA levels was derived from extra-thy-

roidal tissues.

The increase of free radicals in thyroid cancer is ex-

plained by the increased lipid peroxidation and damage of

the antioxidant system24. In this study, an increase of MDA

was observed together with an increase of SOD activity

which may suggest that the increase in antioxidant en-

zyme activity is not enough to compensate the lipid per-

oxidation. Considering the euthyroid status of the study

groups, it can be assumed that there could be a shift to the

oxidant pathway. As a result, it may be important to eval-

uate MDA levels after thyroidectomy for the treatment

success in PTC. Thus, more studies are needed.

HO-1 is the rate-limiting enzyme in heme catabolism.

It was shown that HO-1 is related to cell proliferation and

growth. Additionally, HO-1 takes place in the pathogene-

sis of many cancer types by providing resistance to apop-

tosis in various cell types25,26. In contrary to the study of

Chen et al25 which reported that the increased HO-1 ac-

tivity decreases the sensitivity to apoptotic stimulations in

PTC cells, this study reported slightly lower HO-1 activity

in pre- and post-operative PTC patients compared to the

control group. Also, HO-1 activity was found higher in

the postoperative compared to preoperative period but it

was not statistically significant. On the other hand, HO-1

activity preoperatively was found significantly lower than

in the control group and this was statistically significant

(p =0.006). Based on these results, the HO-1 enzyme de-

ficiency or suppression can be considered to play a role

in the pathogenesis of PTC. However, to explain this dif-

ference, further studies including apoptotic markers are

needed.

Prolidase enzyme is a member of the matrix metallo-

proteinase family. It plays an important role in the break-
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Table 1: Differentiation of oxidative enzymes and oxidative stress products before and after the operation in 31 patients with

papillary thyroid cancer and 25 healthy controls that were included in this study.

Prolidase MDA PCO HO-1 SOD

Preoperative 850.81 ± 272.41 6.35 ± 1.55 186.83 ± 51.22 1.61 ± 0.48 1.67 ± 0.55

Postoperative 845.26 ± 195.76 4.58 ± 1.15 176.034 ± 25.46 1.73 ± 0.76 0.87 ± 0.75

p-value 0.936 <0.001 0.293 0.247 <0.001

Control 738.85 ± 131.57 3.503 ± 0.72 150.33 ± 33.49 2.07 ± 0.731 1.26 ± 0.89

Preoperative 850.81 ± 272.41 6.35 ± 1.55 186.83 ± 51.22 1.61 ± 0.48 1.67 ± 0.55

p-value 0.06 <0.001 0.003 0.006 0.025

Control 738.85 ± 131.57 3.503 ± 0.72 150.33 ± 33.49 2.07 ± 0.731 1.26 ± 0.89

Postoperative 845.26 ± 195.76 4.58 ± 1.15 176.034 ± 25.46 1.73 ± 0.76 0.87 ± 0.75

p-value 0.024 <0.001 0.002 0.10 0.016

All values were denoted as mean ± standard deviation, in ng/ml, bold typed p values are statistically meaningful. MDA:

malondialdehyde, PCO: protein carbonyl, HO-1: hemoxygenase-1, SOD: superoxide dismutase.




