
ABSTRACT

Thyroid epithelial cells produce moderate amounts of Reactive Oxygen Species (ROS) under normal 
conditions that are physiologically required for the synthesis of thyroid hormones. However, in case of a 
diseased thyroid gland they may be produced in amounts much higher than normal. This excess production of 
ROS can cause an oxidant/antioxidant imbalance resulting in oxidative stress and damage of cells. The 
human antioxidant defense mechanism consists of various enzymatic and non-enzymatic components which 
are responsible for the quenching of  ROS. The present study is aimed at comparing the activity of antioxidant 
enzyme- Superoxide Dismutase (SOD) from blood of patients with benign and malignant thyroid nodules of 
non-toxic group and healthy controls in order to evaluate the possibility of presence of excess oxidative stress 
and its role in development of thyroid cancer.

Key words: Oxidative stress, Superoxide dismutase, Thyroid cancer

 Malaysian Journal of Medical Research   |   Vol. 2 (1) JANUARY  2018  |   49

INTRODUCTION

Thyroid nodules are discrete, structurally distinct 
lesions within the thyroid gland separate from the 
surrounding tissue (Polyzos et al., 2007). They may be 
toxic or non-toxic. Although most of them are benign, 
cancer should be suspected with the presence of thyroid 
nodules (Polyzos et al., 2007; Gharib et al., 2010). It is 
well established that non-toxic nodules have a greater 
potential to turn malignant. A solitary dominant nodule 
is more likely to represent a malignancy than a single 
nodule in a multinodular gland (Barroeta et al., 2006). 
Thyroid cancer is the most common form of endocrine 
malignancy and its incidence has been growing 
steadily during the last decade (Albores-Saavedra et 
al., 2007; Davies et al., 2006; Hodgson et al., 2004). 
Oxidative stress (OS) is defined as a misbalance 
between the production of oxidants and antioxidant 
defences. The most important oxidants are the reactive 
oxygen species (ROS). ROS are considered important 
factors in the pathogenesis of different diseases 
including cancer (Bankson et al., 1993). Amongst 
them, most important are superoxide anion and 
hydroxyl radical that are molecules characterized by 
high chemical reactivity due to presence of an unpaired 
electron in the external orbital. The thyroid gland is an 
organ of oxidative nature. In human thyroid cells 
production of moderate amounts of hydrogen peroxide 
is essential for Thyroid Peroxidase (TPO) catalysed  
hormone synthesis (Poncin et al., 2010). Apart from 

hydrogen peroxide other free radicals produced from 
iodine and tyrosine residues add to potential oxidative 
stress. The antioxidative defence mechanism of the 
gland comprises both antioxidative enzymes and free 
radical scavengers. Superoxide dismutase (SOD) is an 
antioxidant enzyme which helps in breaking down 
superoxide anion, one of the most harmful free radicals 
produced in the body. The purpose of the current study 
is to evaluate the activity of superoxide dismutase in 
the blood of patients with benign and malignant thyroid 
nodule and try to find its association with disease 
condition.

Materials and Methods:

Out of total 54 individuals, non-toxic thyroid nodules 
(31 benign and 9 malignant) and 14 controls, screened 
from the outpatient department of Ramakrishna 
Mission Seva Pratishthan, were included in the study. 
The study was approved by the institutional ethics 
committee.The age and sex of patients and controls 
were matched. The controls were free from any 
systemic diseases. Blood samples (fasting) were 
collected by venous arm puncture into EDTA 
vacutainers after getting informed consent. Diagnosis 
was confirmed by biochemical, radiological and 
cytopathological tests. SOD from whole blood was 
estimated spectrophotometrically by the method of 
Marklund and Marklund (1974). All values are 
expressed as Mean+SD.
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RESULTS

Table 1:  Number, Age and Sex of Cases and Control
 

              Cases*                   Control

Male

  

Female

 
Male Female

Number

      

14

    

26

 

6 8

Age (yrs)

(mean+SD)
40+15 39+11 44+15 41+13

* 31 benign and 9 malignant cases

Table 2: Activity of Superoxide Dismutase in Blood

    
SOD activity in Cases (U/ml )  
                   

(mean + SD )

SOD activity in      
Controls (U/ml)
(mean + SD) 

    

Benign

     

Malignant

 
127.42 + 5.594 126.21 + 6.891 109.41 + 6.495 

Fig.1. chart representing the variation of mean SOD activity with disease
status amongst benign cases , malignant cases and healthy controls.

Table 1. Represents the age and sex distribution of cases 
and controls. Out of the 40 cases 26 were female and 14 
were male indicating that the incidence of non-toxic 
thyroid nodules is much higher in case of females than 
in male subjects. Table 2. Shows the mean SOD 
activities determined from the blood of cases and 
controls. Fig.1 represents the variation in activity of 
SOD with disease status. The activity of  SOD in benign 
cases was found to be almost similar to that of controls 
whereas that of the malignant cases was found to be 
lower than controls and benign cases.

DISCUSSION AND CONCLUSION

Oxidative stress and an impaired antioxidant defence 

mechanism have been long associated with tissue 
damage and development of various diseases. Decreased 
activity of antioxidant enzymes Catalase and Superoxide 
Dismutase have been demonstrated in various 
pathological diseases including Cancer (Oberley et al., 
1984). Another study by (Felt et al., 1976) reported 
decreased activity of superoxide dismutase and 
unaltered catalase activity in thyroid tumour tissue. 
Lowered activities of these enzymes can also be related 
to increased malondialdehyde levels in blood of patients 
with thyroid cancer. It has also been established that 
oxidative stress is common in thyroid tissues and may 
also have an active role in proliferation of thyroid tumors 
(Yanagawa et al., 1999; Fujita et al., 2002 & Durak et al., 
1996, reported  an increase in MDA levels and decrease 
in activity of enzymatic antioxidants in cancerous 
thyroid tissues compared to non cancerous ones. A study 
in 1996 also reported that incase of thyroid diseases non-
toxic nodular goitres, thyroid carcinomas and follicular 
adenoma the highest level of lipid peroxidation was 
found in thyroid carcinomas and follicular adenomas. 
This was accompanied by increased activity of 
antioxidant enzymes like SOD, GPx and Catalase , 
particularly incase of thyroid carcinomas (Sadani et al., 
1996). In our current study it was found that there was a 
significant decrease in the activity of Superoxide 
Dismutase in the cases with malignant thyroid nodules 
when compared to benign cases and controls. However, 
the SOD activity in benign cases and controls was almost 
similar. This indicates the presence of chronic oxidative 
stress in the malignant cases which may have a possible 
role in the development of cancer.

Conflict of interest:

None declared

ACKNOWLEDGEMENT

I would like to sincerely thank and acknowledge, The 
Secretary , Vivekananda Institute of  Medical Sciences 
(VIMS), Ramakrishna Mission Seva Pratishthan 
(RKMSP) for providing necessary laboratory 
facilities.The Council of Scientific and Industrial 
Research (CSIR) and Vivekananda Institute of Medical 
Sciences (VIMS), for funding. Dr. Debasish Maji  and 
all the other doctors who have helped us with the 
collection of cases. I thank All my colleagues for their 
help and encouragement.

_ _ _ _
_

_
_

___



SUPEROXIDE DISMUTASE FOR NON-TOXIC THYROID NODULES

51 Malaysian Journal of Medical Research   |   Vol. 2 (1) JANUARY  2018  |   

REFRENCES

Albores-Saavedra, J., Henson, D. E., Glazer, E. & 
Schwartz , A. M. (2007). Changing patterns in the 
incidence and survival of thyroid cancer with 
follicular phenotype—papillary, follicular, and 
anaplastic: a morphological and epidemiological 
study. Endocrine Pathology, 18(1), pp 1–7. 

 Bankson, D.D., Kestin, M. & Rifai, N. (1993). Role of 
free radicals in cancer and atherosclerosis. Clinics 
in Laboratory Medicine, 13(2), pp 463-80.

Barroeta, J.E., Wang, H., Shiina, N., Gupta, P.K., 
Livolsi, V.A. & Baloch, Z.W. (2006). Is fine-needle 
aspiration (FNA) of multiple thyroid nodules 
justified? Endocrine Pathology, 17(1), pp 61–5.

Davies, L. & Welch, H. G. (2006). Increasing incidence 
of thyroid cancer in the United States, 1973–2002. 
JAMA, 295(18), pp 2164–2167. 

 Durak, I., Bayram, F., Kavutcu, M., Canbolat, O. & 
Öztürk, S. (1996). Impaired enzymatic antioxidant 
defense mechanism in cancerous human thyroid 
tissues. Journal of Endocrinological Investigation, 
19(5), pp 312-5

 Felt, V., Cerný, K., Klímová, H., Kŕemenová, J. & 
Rehák, F. (1976). Enzyme changes in thyroid tissue 
with reference to thyroid cancer. Acta Universitatis 
Carolinae Medica (Praha), 22(7-8), pp 435-42.

Fujita, T. (2002). Formation and Removal of Reactive 
Oxygen Species, Lipid Peroxides and Free 
Radicals, and Their Biological Effects. Yakugaku 
Zasshi - Journal of the Pharmaceutical Society of 
Japan, 122(3), pp 203-218.

Gharib H, Papini E, Paschke R, Duick DS, Hegedus L, 
Vitti, P., AACE/AME/ETA Task Force on Thyroid 
Nodules (2010). American Association of Clinical 
Endocr inologis ts ,  Associazione Medicie 

Endocrinologi, and European Thyroid Association 
medical guidelines for clinical practice for the 
diagnosis and management of thyroid nodules: 
executive summary of recommendations. 
Endocrine Practice, 16(3), pp 468-75

Hodgson, N. C., Button, J. & Solorzano, C.C. (2004). 
Thyroid cancer: is the incidence still increasing? 
Annals of Surgical Oncology, 11(12), pp 
1093–1097.

Oberley, L.W. & Oberley, T.D. (1984). The role of 
superoxide dismutase and gene amplification in 
carcinogenesis. Journal of Theoretical Biology, 
106(3), pp 403-422. 

Marklund, S. & Marklund, G. (1974). Involvement of 
the Superoxide Anion Radical in the Autoxidation 
of Pyrogallol and a Convenient Assay for 
Superoxide Dismutase. European Journal of 
Biochemistry, 47(3), pp 469–474.

 Polyzos, S.A., Kita, M. & Avramidis, A. (2007) 
Thyroid nodules-Stepwose diagnosis and 
management. Hormones (Athens), 6(2), pp 
101–119

 Poncin, S., Van Eeckoudt, S., Humblet, K., Colin, I.M. 
& Gérard, A.C. (2010). Oxidative stress: a required 
condition for thyroid cell proliferation. The 
American journal of pathology, 176(3), pp 1355-
63.

Sadani, G.R. & Nadkarni, G.D. (1996). Role of tissue 
antioxidant defence in thyroid cancers. Cancer 
Letters, 109(1-2), pp 231-235.

Yanagawa, T., Ishikawa, T., Ishii, T., Tabuchi, K., 
Iwasa, S., Bannai, S., Omura, K., Suzuki, H.  & 
Yoshida, H. (1999). Peroxiredoxin I expression in 
human thyroid tumors. Cancer Letters,145(1-2), pp 
127-32.


	Page 1
	Page 2
	Page 3

