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 Papillary thyroid carcinoma is one of the most common cancers of human, monocarbox-

 ylate transporter 1 and hypoxia inducible factor 1 alpha expressions in many tumors have recently being targets for

treatment, HIF-1α has been correlated with increased angiogenesis, aggressive tumor growth, and poor patient prog-

 nosis. Marked increases in the levels of monocarboxylate transporters are a hallmark of several human malignancies.

 The objectives of this study are to evaluate expression of MCT1 and HIF1α in papillary thyroid carcinoma and compare

 them to the expression in non-malignant thyroid tissue, also correlate their expression with poor outcome parameters

 as lymph node status, tumor size, capsular and vascular invasions. The study samples composed of 68

 cases; 52 males, 16 females, age ranging from 15-73 years, that had been diagnosed as papillary thyroid carcinoma

 and compared with 78 cases of non-malignant thyroid tissue regarding the expression of monocarboxylate transporter

 1 and hypoxia inducible factor 1 alpha.  Monocarboxylate transporter 1 was negative in 19.1% and positive in

 80.9% of the tumors while hypoxia inducible factor 1 alpha was negative in 27.9% of the cases and was positive in

 72.1%. Both markers show strong expression in tall cell variant and both are negative in non-malignant thyroid tissues

with statistically significant different between both. monocarboxylate transporter 1 and hypoxia induc-

 ible factor 1 alpha expression are more intense with the aggressive variant of papillary thyroid carcinoma. They can

 

 tissue.

Thyroid cancer, the most common and prevalent endo-

 crine malignancy, represents approximately 0.5–1% of all

 human malignancies, papillary thyroid carcinoma (PTC)

being the commonest1,2. With an annual increased inci-

dence of about 5.5 and 6.6 in men and women respective-

 ly, and for the last three decades it has been the fastest

 growing cancer in the United States3,4. Hypoxia may occur

 when aberrant blood vessels are shut down by becoming

compressed or obstructed by growth, a feature common-

 ly observed during the rapid growth of tumors5. The most

 important mediator identified to date of the cell’s response

to reduced oxygen availability is the hypoxia inducible fac-

 tor 1 (HIF-1) transcription factor6,7. The hypoxia inducible

 factor 1 activity in tumors depends on the availability of

 the HIF-1α subunit, the levels of which increase under

 hypoxic conditions and through activation of oncogenes

 and/or inactivation of tumor suppressor genes. Increased

tumor HIF-1α has been correlated with increased angio-

genesis, aggressive tumor growth, and poor patient prog-

 nosis, leading to the current interest in HIF-1α as a cancer

drug target6. Cancer cells are programmed to rely on aer-

 obic glycolysis to support their proliferation and anabolic

 growth, an observation known as the Warburg effect8,9.

 As a consequence of this switch, glucose is preferentially

catabolized to lactate10. Lactate homeostasis in both nor-

 mal cells and cancer cells requires its transport by four

members of the solute carrier proton-linked monocarbox-

 ylic acid transporter: MCT1-411. Marked increases in the

levels of MCT1 and/or MCT4 are a hallmark of several hu-

man malignancies12-15. In muscle cells, increases in extra-

 cellular lactate that occur following high-intensity exercise

 induce MCT1 expression, apparently via the generation of

 reactive oxygen species ROS16, and this response may be
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relevant to MCT1 control in highly glycolytic, oxidative tu-

 mor cells and in adjacent stromal cells that are bathed in

 lactate10.  Aims of the study was to evaluate the expression

of MCT1 and HIF1α in papillary thyroid carcinoma, corre-

late the expression of MCT1 and HIF1α with the histologi-

 cal parameters reflecting aggressiveness of the tumor like

 capsular invasion, vascular invasion and more aggressive

variant and comparing the expression of MCT1 and HIF1

α to their expression in non-neoplastic thyroid tissue.

 In this retrospective study, paraffin-embedded tissue

blocks along with the histopathological reports of 68 pa-

tients with papillary thyroid carcinoma and 78 histologi-

 cally benign thyroid tissues including nodular goiter and

 thyroiditis were obtained from the Department of Surgical

Pathology- Shorsh Hospital, Sulaimani Teaching Hospi-

 tal and private histopathology laboratories for the period

 from January-April 2017. The research work was carried

out in the department of Pathology and Forensic Pathol-

                                                                    ogy in the College of Medicine in Sulaimani University.

Four μm thick sections were processed and stained by He-

matoxylin and Eosin for re-evaluation. Other 4μm thick tis-

 sue sections were cut and mounted on positively charged

slides. Primary monoclonal (Rabbit anti human HIF-1al-

 pha (28b) mouse monoclonal IgG1 (kappa light chain)

 and anti MCT1 (H-1) mouse monoclonal IgG1 (kappa light

 chain) antibody (Santa Cruz Company Biotechnology, INC)

                                                                                                                            antibodies were used for immunohistochemical study.

 The percentage of posi¬tive cells was scored as follows:

0, <5%; 1, 5-30%; 2, 31-70%; and 3, >71%. Staining in-

 tensity was scored as follows: 0, no staining; 1, weakly

 positive, 2, moderate stain¬ing; and 3, strongly positive.

The immunostain¬ing score of each specimen was cal-

 culated by adding the staining percentage score and the

 staining intensity score. Then the quantity scores were

 calculated, and a final score of 0-2 indicated nega¬tive

 while a score of 3-6 indicated positive 17. Both antibodies

 staining were determined in cytoplasm of neoplastic cells.

 The expression of MCT1 and HIF1α were correlated with

 the all collected clinicopathological parameters including

the gender of the patient, tumor variants, tumor size, tu-

 mor capsular invasion, vascular invasion and extra-thyroid

 extension of the tumor

Out of 68 cases, fifty two (76.5%) papillary thyroid car-

cinoma (PTC) were females and 16 (23.5%) were males.

 Thirty six cases were conventional PTC, 26 cases were tall

cell variant, 1 case was follicular and 5 cases were onco-

 cytic variant, with no significant correlation between the

 type of PTC and the gender of the patient. The age ranged

from 15-73 years with a mean of mean±SD of 40.6±14.63

 The MCT1 staining was totally negative in 19.1% of the

 tumors and 80.9% were positive (22.1% were moderately

 positive and 58.8% were strongly positive. The expression

 of the MCT1 was comparable between female and male

with non-significant p-value. The tall cell and the oncocyt-

 ic variants show stronger positivity in comparison to the

 conventional one.

 ing to the size of the tumor, 50 cases were ≤ 20 mm and

 18 cases were ˃ 20 mm with no significance correlation

with the positivity of the tumor for MCT1. All other parame-

 ters show no significant correlation with MCT1 expression,

Table (1).

Materials and methods

Results

Hypoxia-inducible factor 1α  (HIF 1α) and monocarboxylate transporter 1 (MCT 1) in...
________________________________________________________________________________

__________________________________________________________________________________________________

Figure (1) shows different MCT1staining intensities. Accord-
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 MTC1 staining intensity in PTC, A: negative (40X), B: moderate (40X), C: strong (40X).

 Regarding the HIF1α; 27.9% of the cases were totally negative and 72.1% were positive for the stain (25% moderately

 positive and 47.1% strongly positive). Among all variant, tall cell papillary thyroid carcinoma showed more positivity for

α. The other parame-

ters were all non-significant when correlated with positivity of HIF1α

Figure (1):

the stain with significant p-value <0.011. Figure (2) shows the different staining intensities of HIF1

and were comparable to the MCT1 stain, Table (2).

Hypoxia-inducible factor 1α  (HIF 1α) and monocarboxylate transporter 1 (MCT 1) in...
________________________________________________________________________________

__________________________________________________________________________________________________

Table (1):Correlation of MCT1 expression with clinicopathological parameters.
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 Correlation of HIF1alpha expression with clinicopathological parameters.

HIF1α staining intensity in PTC A: negative 40X, B: moderate 40X, C: strong 40X

 When compared to the control cases which consist of the non-malignant thyroid tissue both MCT1 and HIF1α showed
 a highly significantly positivity in PTC meanwhile both stains show a total negativity in all of the follicular cells in the

 The exceptional finding for the stromal Hürthle cells that showed some focal positivity for HIF1α, whereas the colloid
 material in the follicles show some reactivity for the MCT1 stain.

Table (2):

Figure (2):

control cases (n=78, 100%), Tables (3) and (4).

Hypoxia-inducible factor 1α  (HIF 1α) and monocarboxylate transporter 1 (MCT 1) in...
________________________________________________________________________________

__________________________________________________________________________________________________

Table (3):Correlation between studied and control cases in regard to MCT1.
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 Correlation between studied and control cases

in regard to HIF1α.

Although papillary thyroid carcinoma is among common-

 est endocrine carcinoma, the mechanisms involved in the

 exact way of development and progression of this cancer

is poorly understood. Here we want to highlight the poten-

tial role of MCT1 and HIF1α in papillary thyroid carcino-

 ma and correlate these it with the parameters like tumor

 variants, tumor size, vascular invasion and extra-thyroid

extension of the tumor.

 We demonstrated that in papillary thyroid carcinoma there

 is high expression of MCT1 and HIF1α compared to the

 non-cancerous thyroid tissue, the high expression of these

 two markers can be used as a target for the treatment and

they may have diagnostic values.

Monocarboxylate transporter 1 and hypoxia inducible fac-

 tor 1 alpha has been reported to be expressed in many

types of carcinoma such as lung, colorectal, breast, stom-

ach, prostatic and ovarian cancers and has been suggest-

 ed to be related to poor outcome features such as vascular

 invasion, lymph node metastasis and higher stages of the

 tumors5,6.8-10.

In a study by Rossi et al, MCT1 expression in papillary thy-

 roid carcinoma found in 76% to be positive and 24% were

 negative for MCT118. This is comparable to the results of

 MCT expression in our study in which 80.9% of the cases

 were positive (between moderately and strongly positive)

and 19.1% were negative.

 In another study by Johnson et al, 13 out of 15 cases of

 anaplastic thyroid carcinoma showed high expression for

 MCT1 and 10 out of 12 (83.3%) of the cases of papillary

 thyroid carcinoma had expression for MCT119, which is

 also comparable to the results of our study that showed

 80.9% overall positivity for MCT1.

 In a study by Lee et al, expression of HIF1α was seen in

47 out of 225 (20.9%) and 178 cases (79.1%) were nega-

 tive20, which is almost opposite to the results of our study

in which 72.1% were positive for HIF1α (between moder-

 ately-strongly positive) and 27.9% were totally negative,

which may be due to the fact they used only papillary thy-

roid microcarcinomas in their study and they didn’t incu-

 bate the antibody overnight as in our study.

 In another study by Burrows et al21, they found that HIF1α
is not expressed in any cases of non-malignant thyroid tis-

 sue while detected only in cases of thyroid carcinoma and

 this is also comparable to the results of our study, in which

 none of the non-neoplastic thyroid tissue expressed HIF1α
while most of the papillary thyroid carcinoma showed pos-

 itivity for the stain.

Regarding both stains MCT1 and HIF1α the largest num-

 ber of the cases that gave strong positivity for both of them

 is noticed in tall cell variant of papillary thyroid carcinoma

which is generally thought to be more aggressive with sig-

 nificant p-value < 0.05.

Expression of MCT1 is seen in most cases of papillary thy-

 roid carcinoma and especially strong in the aggressive tall

 cell variant. Expression of HIF1α is seen in most cases

 of papillary thyroid carcinomas and also correlated to the

 poor outcome parameter as more expressed in the tall cell

 variant (more aggressive variant). Both MCT1 and HIF1α
 are not expressed in non-neoplastic thyroid tissue and

 both markers can have diagnostic advantages as they are

totally negative in non-neoplastic thyroid tissue.
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