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Abstract 

The current study was included 178 patients, 111 patients out them were affected with 

thyroid cancer, 46 patients were benign neoplastic and 21 individuals were no cancers 

and benign as control group. The study was carried out in Laboratory of College of 

Science, University of Wasit in collaboration with AL-Hussein Teaching Hospital and 

Ibn al-Bitar Laboratory Specialist in Thi Qar Province, from January 2015 to April 

2016. Immunohistochemical technique was used to determination the expression of 

TGFα and their receptor EGFR in all studied cases. The study aimed to estimation the 

expression of these proteins in thyroid carcinogenesis and the possibility of 

transforming the benign patients to thyroid cancer. The results showed overexpression 

in TGFα in thyroid cancer when compared with benign patients and control group 

with significant differences (p< 0.05). Regarding EGFR, the results explained no 

significant differences when compared between three samples. Our results concluded 

there is a strong relationship between TGFα overexpression and thyroid 

carcinogenesis. 
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Thyroid carcinoma is the most widespread type among endocrine malignancy (1). 

This cancer occurs in the thyroid gland, which it is importantly endocrine glands 

located at the lower part of the larynx , and  responsible for the production of 

hormones that regulate the control: heart rate, blood pressure, body temperature, and 

basal metabolic rate (2). The occurrence of Thyroid cancer has increased significantly 

around the world over the last few decades (3). Which it is the fifth more commonly 

malignant tumor at women (4). And risk factors of thyroid cancer are very high in 

Arab countries (5). In Saudi Arabia, thyroid carcinoma was occupied the second 

ranked in females (6). While in Iraq it was occupies the 11th ranked among females 

(7). Thyroid carcinoma is more widespread in females at a rate of three times more 

than men, and is more predominant in the white persons than black persons, also 

common in Asian/Pacific Islander more than in other populations (8). According to 

histopathological characteristics, thyroid carcinoma has been split into two types: well 

differentiated, which include papillary and follicular carcinoma, and poorly 

differentiated, and this include medullary and anaplastic carcinoma (9). There are 

other categories of thyroid cancer but uncommon, such as: Hürthle cell carcinoma 

which is variants of follicular (10). Also there are mucoepidermoid carcinoma, 

thyroid lymphoma, squamous cell thyroid carcinoma and sarcoma of thyroid (11).The 

epidermal growth factor receptor EGFR is glycoprotein existing on the surface of 

some cells and composed of 1186 amino acid (12). Human EGFR gene is located on 

chromosome 7p12.3-p12.1 (13). EGFR is a member in the receptor tyrosine kinase 

family which members play a significant role in promoting cell growth, division, 

apoptosis and cell survival (14). The EGFR have sites allows it to attaching to other 

proteins, called ligands, in the outside of the cell and to receive signals that help the 

cell respond to the surrounding environment, and suitable together such as to locks 

and keys (15). EGFR is activated by binding of its own ligands, including epidermal 

growth factor (EGF) and transforming growth factor alpha (TGFα), this kinase 

triggers diversely downstream signaling pathways and results in various biological 

responses, such as proliferation and differentiation (16). 

Transforming growth factor alpha (TGF-α): is a protein contain of 50 amino-acids 

polypeptide, the cytogenetic location of human TGF-α gene is: 2p13.3, which is the 

short (p) arm of chromosome 2 at position 13.3 (17) TGF-α becomes effective when it 

is linked to receptors capable of protein kinase effectively of cellular signaling (18). 
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TGF-α is a ligand for the EGF receptor, and because TGF-α is a member of the 

receptor tyrosine kinase family, so this gives them the similarity biological structural  

about 30%, therefore TGF-α and EGF are linked to the same receptor (19). Loss of 

regulation of the TGF-alpha and its receptor EGFR could lead to many human 

diseases, most notably cancer (20). 

In the recent period, the increased of thyroid cancer was affected by numerous factors 

such as genetic changes, growth agents, and physical factors such as radiation, so 

there are needed to helpful forecast factors to detect the biologic behavior, providing 

an initial help (21). A large number of biomarkers have been used in differential 

diagnosis of thyroid cancer, which include: TGF-α, and EGFR have been translated in 

clinical applications that led to the emergence of a significant improvement in the 

preoperative diagnosis of thyroid cancer (22). 

 

Materials and methods  

Patients and tissue samples 

The study was conducted in the laboratories of College of Science, University of 

Wasit and in collaboration with AL-Hussein Teaching Hospital, Thi Qar 

Province and Ibn al-Bitar National Laboratory in Thi Qar Province for the period 

from January 2014 to April 2016.One hundred and seventy-eight    patients with 

diseases of the thyroid gland, which included three group of thyroid gland diseases 

178 samples. first  group is  thyroid carcinoma 111 (62.36 %) patient's  ,second group 

benign tumor account 46 (25.84%) patient's and 21(11.80%) other thyroid diseases 

(non-cancer or benign)  the rate of the patient's age between 13 - 80 years. All patients 

were diagnosed and confirmed by specialized histopathlogistis. All clinical 

information about samples was taken. Histological samples were taken treated with 

formalin and embedded with paraffin wax postoperative.

 

Immunohistochemistry (IHC): 

Serial tissue sections were cut 4- 5 μm thick and positioned on positive charged 

slides. The slides were baked in 60˚C oven over night. The tissue sections were 

deparaffinized; then the slides were dehydrated by graded ethanol concentration 
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(100%, 95%, and 70%) and distal water. The slides were treated with citric buffer for 

15 minute, and then washed in two changes of PBS solution for 5 minutes .Then 

slides were washed in distal water. The percentage of expression was calculated as 0 

for negative,1 for 1-25 ,2 for 26-50 ,and 3 for 51-100 staining cells. Intensity was 

calculated as 1(weak), 2 (moderate) and 3 (strong)

 

Ethical consent 

The study was submitted and approved by the College of Science, University of Wasit 

in collaboration with AL- Hussein Teaching Hospital and Ibn al-Bitar Laboratory 

Specialist in Thi Qar Province

 

Statistical analysis 

All the clinical, pathological, follow-up, expression data were computerized. 

Statistical analysis was performed using the SPSS for Windows (version 23.0). 

Fisher’s exact test, chi-square test or likelihood ratio was used for categorical 

variables. Statistical significance level of the tests was taken at a p-value <0.05. 

 

Results 

1-TGFα expression and intensity 

The results of immunohistochemical showed, that the expression of TGFα was 

positively in 76 (68.47%) of thyroid carcinoma patients out of 111 cases, while in 

benign 20 (43.48%) patients has appeared positive of 46 cases, as for the control 

group; 4 (19.05%) cases are positive expression from 21 cases. 

When thyroid carcinoma were compared with benign neoplasms showed there was 

highly significant differences between thyroid carcinoma patients and benign 

neoplasms to TGFα expression (P= 0.002) table (1), as well as when comparing 

thyroid carcinoma with control group (table 2), the results showed that also there were 

highly significant differences between thyroid carcinoma patients and control group 

(P= 0.000). Also benign patients and control group cases had appeared a significant 

differences (P= 0.046) table (3). 
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Regarding to the intensity evaluation of TGF-α expression in thyroid carcinoma 

patients revealed that 35 (31.53%) patients were negative (score 0), while the intensity 

of expression was positive in 76 (68.5%) of cases, which were distributed as follows: 

score +1; 19 (17.12%) case, score +2; 43 (38.74%) case and score +3; 14 (12.61%) of 

case. In benign neoplasms intensity of TGF-α expression was: 26 (56.52%) case were 

negative (score 0) and 20 (43.48%) was positive divided as follows:  3 (6.52%) cases 

were score +1, 15 (32.61%) cases were score +2 and 2 (4.35%) cases were score +3. 

Either in control group the intensity of TGF-α expression was: 17 (80.95%) negative 

(score 0), while only 4 (19.05%) cases were positive and distributed as: score +1; 1 

(4.76 %) case, score +2; 3 (14.29%) case, and there was no any case in score 

+3.When thyroid carcinoma were compared with benign neoplasms showed there was 

no significant differences in relation to intensity of TGFα expression (P>0.05), also 

there was no significant differences between thyroid carcinoma and control group 

(P>0.05). As well was the case for the relation to intensity of TGFα expression 

between benign neoplasms and control group which no statistical significance 

differences was found (P>0.05). Comparison of TGF expression intensity between 

thyroid carcinoma and benign patients and the control group are shown in Tables (1), 

(2) and (3). 

 

1- EGFR expression and intensity 

The result of EGFR expression was demonstrated positive expression at 56 (50.45%) 

from 111 cases of thyroid carcinoma patients, and 15 (32.61%) cases of benign 

patients are positive out of 46 case, while in control group 7 (33.33%) cases were 

showed  positive expression from  21 case. 

By comparing EGFR expression between thyroid carcinoma patients and benign 

patients, the results demonstrated there was no statistically significant difference (p> 

0.05), also no significant difference of expression between thyroid carcinoma patients 

and control group (p>0.05), and this case also applies when comparing EGFR 

expression of benign patients and control group, there was no significant difference 

between expression (p> 0.05). 

With respect to intensity assessment of EGFR expression in thyroid carcinoma 

patients detect that: 55 (49.55%) cases were score 0, 15 (13.51%) cases with score +1, 

35 (31.53%) cases with score +2, and lowest percentage in 6 (5.41%) cases were 

score +3. As for intensity of benign patients were as follows: score 0; 31 (67.39%) 

cases, score +1; 5 (10.87%) cases, score +2; 9 (19.57%) cases, and only one case 

(2.17%) in score +3. In control group, 14 (66.67%) cases were score 0, 5 (23.81%) 
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cases with score +1, 2 (9.52 %) cases with score +2, and score +3; with no any case 

(0.00%). 

In relation to intensity of EGFR expression there was no statistically significant 

difference between thyroid carcinoma and benign patients (P>0.05), as well as when 

the comparison between thyroid carcinoma and control group there was no significant 

differences (P>0.05), also is the situation between benign neoplasms and control 

group, no statistical significance differences was found (P>0.05). 

Tables (4), (5) and (6) illustrate the Comparison of EGFR expression and intensity 

between thyroid carcinoma and benign neoplasms patients and the control group.

 

 
Table (1):  TGFα Expression and Intensity in Thyroid Carcinoma compared with 

Benign Patients 

Cases TGFα Expression TGFα Intensity Total 

No. 

% 
-ve 

No. 

 % 

+ve 

No. 

 % 

0 

No.  

% 

1+ 

No. 

 % 

2+ 

No. 

 % 

3+ 

No. 

 % 

Thyroid 

Carcinoma 

Patients 

35 

31.53% 

76 

68.47% 

35 

31.53% 

19 

17.12% 

43 

38.74% 

14 

12.61% 

111 

100.0% 

Benign 

Patients 

26 

56.52% 

20 

43.48% 

26 

56.52% 

3 

6.52% 

15 

32.61% 

2 

4.35% 

46 

100.0% 

Total 61 

38.85% 

96 

61.15% 

61 

38.85% 

22 

14.01% 

58 

36.94% 

16 

10.20% 

157 

100.0% 

 P= 0.002 P= 0.378  

 

 

Table (2):  TGFα Expression and Intensity in Thyroid Carcinoma compared with 

Control Group of Thyroid  

Cases TGFα Expression TGFα Intensity Total 

No.% 
-ve 

No. 

 % 

+ve 

No. 

 % 

0 

No. 

 % 

1+ 

No. 

 % 

2+  

No. 

 % 

3+  

No. 

 % 

Thyroid 

Carcinoma 

Patients 

35 

31.53% 

76 

68.47% 

35 

31.53% 

19 

17.12% 

43 

38.74% 

14 

12.61% 

111 

100.0% 

Control 

Group 

Patient 

17 

80.95% 

4 

19.05% 

17 

80.95% 

1 

4.76 % 

3 

14.29% 

0 

0.00% 

21 

100.0% 
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Total 52 

39.39% 

80 

60.61% 

52 

39.39% 

20 

15.15 % 

46 

34.85% 

14 

10.61% 

132 

100.0% 

 P= 0.000 P= 1.000  

 

Table (3):  TGFα Expression and Intensity in Benign Patients and Control 

Group of Thyroid  

Cases TGFα Expression TGFα Intensity Total 

No. 

% 
-ve 

No. 

 % 

+ve 

No. 

 % 

0 

No. 

 % 

1+  

No. 

 % 

2+  

No.  

% 

3+  

No. 

 % 

Benign 

Neoplasms 

Patient 

26 

56.52% 

20 

43.48% 

26 

56.52% 

3 

6.52% 

15 

32.61% 

2 

4.35% 

46 

100.0% 

Control 

Group 

Patient 

17 

80.95% 

4 

19.05% 

17 

80.95% 

1 

4.76 % 

3 

14.29% 

0 

0.00% 

21 

100.0% 

Total 43 

64.18% 

24 

35.82% 

43 

64.18% 

4 

5.97% 

18 

26.87 % 

2 

2.98 % 

67 

100.0% 

 P= 0.046 P= 1.000  

 

 

 

 

 

 

Table (4):  EGFR Expression and Intensity in Thyroid Carcinoma compared with 

Benign Patients 

 

Cases EGFR 

Expression 

EGFR  Intensity Total 

No. 

% -ve 

No. 

 % 

+ve 

No. 

 % 

0 

No.  

% 

1+ 

No. 

 % 

2+ 

No. 

 % 

3+ 

No.  

% 

Thyroid 

Carcinoma 

Patients 

55 

49.55% 

56 

50.45% 

55 

49.55% 

15 

13.51% 

35 

31.53% 

6 

5.41% 

111 

100.0% 

Benign 

Patients 

31 

67.39% 

15 

32.61% 

31 

67.39% 

5 

10.87% 

9 

19.57% 

1 

2.17% 

46 

100.0% 

Total 86 

54.78% 

71 

45.22% 

86 

54.78% 

20 

12.74% 

44 

28.02% 

7 

4.46% 

157 

100.0% 

 P= 0.3 P= 0.539  
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Table (5):  EGFR Expression and Intensity in Thyroid Carcinoma compared with 

Control Group of Thyroid Patients 

 

Cases EGFR Expression EGFR Intensity Total 

No. 

% 
-ve 

No. 

 % 

+ve 

No.  

% 

0 

No. 

 % 

1+ 

No. 

 % 

2+ 

No. 

 % 

3+ 

No. 

 % 

Thyroid 

Carcinoma 

Patients 

55 

49.55% 

56 

50.45% 

55 

49.55% 

15 

13.51% 

35 

31.53% 

6 

5.41% 

111 

100.0% 

Control 

Group 

Patient 

14 

66.67% 

7 

33.33% 

14 

66.67% 

5 

23.81% 

2 

9.52 % 

0 

0.00% 

21 

100.0% 

Total 69 

52.27% 

63 

47.73% 

69 

52.27% 

20 

15.15 % 

37 

28.03% 

6 

4.55% 

132 

100.0% 

 P= 0.069 P= 0.079  

 

 

 

 

Table (6):  EGFR expression and intensity in benign patients and control group of 

thyroid patients 

Cases EGFR Expression EGFR Intensity Total 

No. 

% 
-ve 

No. 

 % 

+ve 

No. 

 % 

0 

No.  

% 

1+ 

No. 

 % 

2+ 

No. 

 % 

3+ 

No. 

 % 

Benign 

Patients 

31 

67.39% 

15 

32.61% 

31 

67.39% 

5 

10.87% 

9 

19.57% 

1 

2.17% 

46 

100.0% 

Control 

Group 

Patient 

14 

66.67% 

7 

33.33% 

14 

66.67% 

5 

23.81% 

2 

9.52 % 

0 

0.00% 

21 

100.0% 

Total 45 

67.16% 

22 

32.84% 

45 

67.16% 

10 

14.93% 

11 

16.42% 

1 

1.49% 

67 

100.0% 

 P= 0.219 P= 0.235  
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Discussion

This study has shown that there is a high 

significance difference of TGFα 

expression between thyroid carcinoma and 

benign patients (P<0.05), Also there was a 

highly significance difference of TGFα 

expression between thyroid carcinoma and 

noncancerous control group, where the 

TGF-α overexpression was positive in 

(68.47%) of thyroid carcinoma patients, 

(43.48%) in benign patients and (19.05%) 

in noncancerous control group, this is 

compatible with results of Lam et al.(23) 

and  Lau (24) .Overexpression of TGFα 

has been observed in a variety of human 

cancers, including hepatocellular cancer, a 

study done by Daveau, Scotte et al. (25), 

salivary duct cancer a study by Fan, 

Melhem et al. (26) and gastric cancer 

study by Konturek et al. (27). On the other 

hand there was no significant correlation 

of EGFR expression between thyroid 

carcinoma and benign patients, as well, 

there was no significant difference of 

EGFR expression between thyroid 

carcinoma and noncancerous control 

group, although the percentage of EGFR 

overexpression was positively in (50.45%) 

of thyroid carcinoma and this is identical 

to the Lei Gong study (28), but the ratio 

was only (32.61%) in benign neoplasms 

patients and (33.33%) in noncancerous 

control group. In a study by Lam et 

al.(23), they found that was a high level of 

TGF-α expression was noted in 77% (55 

from 71) of thyroid cancers, and also a 

high level of EGFR expression was 

observed in 54% (38 from 71) of thyroid 

cancers .Additionally, in this study we 

compared TGFα and EGFR expression 

between benign neoplasms and 

noncancerous control group, whereas most 

of other studies were compared only 

among thyroid carcinoma patients with 

benign neoplasms or with noncancerous 

control group, in the current study we have 

noted there was significance difference of 

TGFα expression (P<0.05) between 

benign patients and noncancerous control 

group, while there was no significant 

correlation of EGFR expression among 

benign neoplasms and noncancerous 

control group.In the study conducted by 

Lau (24), 59 patients of papillary thyroid 

carcinoma and 10 benign thyroid 

neoplasm was taken, and the results were 

all cases of the papillary thyroid 

carcinoma positively by TGFα expression 

compared with only 20% in the benign 

thyroid neoplasm, and from 59 samples, 

39 (66%) were higher expression and 20 

(34%) were lower expression, as for the 

benign thyroid neoplasms all positive 

samples were classified as a lower 

expression. Moreover, there was no 

significant difference of TGFα intensity 

between thyroid carcinoma and benign 

neoplasms patients (P>0.05), the same 

applies to TGFα intensity between thyroid 

carcinoma and noncancerous control 

group were there no significant difference 
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and this is consistent with results by Lau 

(24).  Also there was a no significance 

correlation of the EGFR intensity between 

thyroid carcinoma and benign neoplasms 

patients, the same result for the EGFR 

intensity between thyroid carcinoma and 

noncancerous control group there was no 

significant correlation. Our results 

concluded there is a strong relationship 

between TGFα expression and thyroid 

cancer.  
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في هرضى السرطاى  EGFRألفا وهستقبله  -TGFتعبير البروتيي 

 والاورام الحويدة للغدة الدرقيت

 حويد ًعين هىسى                                  كرين حود غالي                                     تهاًي عبد الجبار ًاص

 

  خلاصت :ال

 26هشَضا هصابا بسشطاى الغذة الذسقُت و  111هشَضا ,  178 حضوٌج الذساست الحالُت

هشَضا هصابا بأهشاض اخشي ) غُش  21بالاوسام الحوُذة للغذة الذسقُت و  هشَضا هصابا

الً  2015سشطاًُت وغُش حوُذة ( كوجوىعت سُطشة . اًجضث الذساست للفخشة هي كاًىى الثاًٍ 

 ع هسخشفً الحسُي الخعلُوٍفٍ هخخبشاث كلُت العلىم / جاهعت واسظ بالخعاوى ه  2016ًُساى

فٍ هحافظت رٌ قاس . اسخخذهج حقٌُت الخصبُغ الوٌاعٍ الٌسُجٍ  وهخخبش ابي البُطاس الخخصصٍ

فٍ جوُع العٌُاث الوذسوست . حهذف  EGFRو  TGFαالكُوُائٍ لخحذَذ حعبُش البشوحٌُاث 

لذساست لخقُُن دوس هزٍ الذساست الً ححذَذ الخعبُش الجٌٍُ للبشوحٌُاث الوزكىسة فٍ العٌُاث قُذ ا

البشوحٌُاث فٍ الاصابت بسشطاى الغذة الذسقُت واهكاًُت ححىل هشضً الاوسام الحوُذة هسخقبلا 

فٍ هشضً سشطاى  TGFαالً هصابُي بسشطاى الذسقُت . اظهشث الٌخائج صَادة فٍ حعبُش 

( (P < 0.05الذسقُت هقاسًت بوشضً اوسام الذسقُت الحوُذة و هع عٌُت السُطشة وبفاسق هعٌىٌ 

كزلك ًفس الفشق الوعٌىٌ ظهش عٌذ الوقاسًت بُي عٌُت الاوسام الحوُذة وعٌُت السُطشة . اها 

ت بُي فقذ اوضحج الٌخائج عذم وجىد اٌ فشق هعٌىٌ عٌذ الوقاسً  EGFRبخصىص البشوحُي

عٌُاث هشضً سشطاى الذسقُت وهشضً الاوسام الحوُذة للذسقُت وعٌُت السُطشة وكزلك عٌذ 

الوقاسًت بُي عٌُخٍ الاوسام الحوُذة والسُطشة . حسٌخج الذساست الحالُت وجىد علاقت قىَت بُي 

 والاصابت بسشطاى الذسقُت . TGFαالبشوحُي 

. TGFα  &  EGFR ,  لوفخاحُت : سشطاى الغذة الذسقُت, الخصبُغ الوٌاعٍ الٌسُجٍالكلواث ا

. الكُوُائٍ 

 


