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Immunohistochemical study of tumor necrosis factor alpha ( TNF-a) in the tumor
microenvironment sample of Iraqi breast cancer
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Abstract

Breast cancer is the most common malignant tumor and the leading cause of carcinoma death in
women. The tumor microenvironment consist from cellular microenvironment, cytokines and
chemokines. Its plays an important role in tumor development such as initiation, progression,
metastasis and drug resistance. It is becoming increasingly apparent that the malignant tumor
progression is maintained by dynamic interplay between tumor cells and many distinct cell types
existing in the adjacent microenvironment. Objective of this study is to detect of TNF-a in tumor
microenvironment in histological sections of breast cancer and compare it with that of benign breast
lesions. This study included 32 patients with breast cancer and 21 patients with benign breast lesions,
prognostic factors were registered including: age, histopathological subtype, degree of
differentiation& stage of breast carcinoma. Results revealed positive expression of TNF-a in 20
cases, while 12 cases were negative out of 32 samples of breast cancer. In benign lesions 11 cases were
positive, While 10cases were negative. Statistical analysis showed significant difference in rate of
TNF-a expression between malignant breast samples and benign samples(P <0.05).
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Introduction
Breast cancer is the most common malignant tumor and the leading cause of carcinoma death in women
[1].The term tumor microenvironment of metastasis (TMOM)coined by Robinson [2]. The tumor
microenvironment consist from cellular microenvironment, cytokines and chemokines. It play an important
role in the regulation of metastasis [3]. The communication between cancer cells and their
microenvironments triggers cancer cells to break away from the original tumor and invade other areas of
the body [4]. Cells migration and invasion play a vital role in the onset of metastasis. Tumor
microenvironment also plays an important role in tumor development such as initiation, progression,
metastasis and drug resistance [5].While the normal microenvironment can inhibit malignant cell growth,
the modification that occur in the tumor microenvironment support cell proliferation. TNF-a is a 17 KDa
polypeptide cytokine that was first described as a serum derived substance that causes tumor cell death [6].
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TNF-a play important role in tumor progression in breast cancer Meng described high levels of TNF-a in
malignant breast epithelial cells and suggested that TNF-a may promote tumor growth[7]. It is becoming
increasingly apparent that the malignant tumor progression is maintained by dynamic interplay between
tumor cells and many distinct cell types existing in the adjacent microenvironment [8].

Subjects and methods

Total sample Fifty three patient (32 paraffin embedded blocks with breast cancer and 21 paraffin embedded
blocks with benign breast lesion) were collected from Iraqgis female patients with breast carcinomas, age
ranging from 29 to70 years and to whom either mastectomy or lumpectomy were done and attended from
Teaching Laboratory-Medical City and Private Laboratory, Baghdad, between the years 2009 to 2012. The
clinicopathological records for each patient, which included: age, histologic tumor grade and stage were
obtained from pathological reports Of the patients and confirmed by an experienced pathologist.
Hematoxylin and eosin (H and E) stained slides were prepared from the formalin fixed paraffin embedded
blocks and examined by a pathologist for histopathological diagnosis and determining the degree of
differentiation of the tumor.

Antibody used in study:

Monoclonal mouse Anti-Human TNF-a was used in the present study from Santa Cruz Biotechnology
Company USA.

preparation of reagents

Dilution of primary antibodies

Dilution of primary antibodies was done by using sterile PBS in a concentration according to each data
sheet of monoclonal antibodies. Antibody was tested with several runs as a technical control staining in
order to reach the optimum positive run. TNF-o was diluted into 1/50 times.

Dilution of DAB solution

DAB was prepared by mixing 1ml of (DAB Buffer) with 20ul of (DAB chromogen) in dark tube, and then
kept in a dark place and using immediately after prepared.

Principle of the Test

The labeled streptavidin-biotin (LSAB) system is sensitive and versatile IHC procedure which permits
simultaneous processing of numerous specimens with mouse primary antibodies. Endogenous peroxidase
activity is quenched by incubating the specimen with 3%hydrogen peroxide. The specimen is then
incubated with the appropriate diluted mouse primary antibody, followed by incubations with a biotinylated
link antibody (contaning anti-mouse immunoglobulins) and peroxidase- labelled streptavidin. Staining is
completed after an incubation with the Substrate Chromogen (DAB) incubation with 3-3 diamino
benzidine (DAB) Substrate- Chromogen which results in a brown colored precipitate at the antigen site [9].
Immunohistochemical staining procedure for detection of Tumor necrosis factor alpha(TNF-a)
1.Slides baking: the slides of paraffin section of breast tissue were placed in a 45 angled position in a hot
air oven at 60°Cc over night.

2. Deparaffinization: the slides were immersed in xylene for 15 minutes two times at room temperature.
3.Rehydration: the slides were immersed sequentially in the following solutions at room temperature
starting with:

-Twice in absolute ethanol for 5 minutes in each concentration 95% -90% -80%- 70%. And in Distilled
water for 5 minutes.

4.Ag retrieval.

5.Enough drops of hydrogen peroxide block were added to slides and incubated in humid chamber at
37C for 10 minutes ,then socked 2 times in buffer (5 minutes for each ).

6.Enough drops of protein block were added to slides and incubated in 37 C for 10 minutes ,Then
washed 2 times in buffer (5 minutes for each ),finally drained and blotted gently.

7.Diluted primary antibody was applied to each slide, incubated in humid chamber at 4 C overnight
.Early in the next day the sildes were washed in buffer 4 times(5 minutes for each ), finally drained and
blotted gently as before.
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8. Enough drops of secondary antibody (link antibody yellow drops) regent were added and incubated in
humid chamber for 20 minutes at 37 C. After that, the slides were washed 4 times in buffer (5 minutes for
each ), finally drained and blotted gently.

9.Streptavidin-HRP antibodies (red drops) was applied on tissue and incubated for 20 minutes at 37 C.
After that, the slides were washed 4 times in buffer (5 minutes for each ), finally drained and blotted gently.
10.Diluted DAB was applied on tissue (this process was done in dark room) and incubated in humid
chamber at 37 C.Then slides washed carefully in tap water for 5 minutes.

11.The Slides were bathed in hematoxylin counterstain for 1-2 minutes then they were rinsed with tap
water for 10 minutes.

12.Dehydration: the slides were dehydrated by immersing them in ethanol and xylene containing jars as
follows (70%-80%-90%-95%).And twice in absolute ethanol for 1 minute each.

Xylene for 1 minutes.

Fresh xylene for 5 minutes.

13.0ne to two drops of DPX mounting medium was applied to the xylene wet sections and covered with
cover slips and left to dry for 30 minutes.

Evaluation of Immunohistochemistry results

Positive reading was indicated when the cells display a brown cytoplasmic pigmentation staining , while
negative reading was indicated for absence of immunostaining.

Immunohistochemical scoring of TNF-a:

Cut off values for all the antibodies used in the study were done with the help of pathologist. The scoring
was done under light microscope to evaluate the immunostaining of the antibodies; Positively stained cells
were counted at 5 representative fields (40x).

TNF-a expression was seen in the cytoplasm of breast cancer cell and benign cells and the scoring of
positive tumor cell was considered as follows[10] (Fox et al ., 1996):

1+=<25% -- 2+=25-75% -- 3+ =more than 75%

Statistical Analysis:

Chi-square test and mean = S.D. were used for the clinicopathological studies. ANOVA test and P value
were used for IHC studies , all the statistical analyses analysis of variance (ANOVA) using SAS computer
program version 7.5. Differences in results were considered significant at probability value equal or less
than 0.05[11] (SAS.2004) and Microsoft Excel.

Results

Clinic pathological features

A total of (53), 32 Iragi females patients newly diagnosed with breast cancer were involved in this study,
their mean age was (48.45+£11.6) years with a range of 29 to 70 years compared with 21 patient (with
benign breast lesions: 15, fibroadenomas and 6 fibroadenosis; with a range of 19 to 49 years).

Regarding the malignant lesion ,the age incidence in 7 cases below forty years were (21.87%).13
patients(40.62%)were between (40-49)years .4 cases(12.5%)were between (50-59)years old and 8 cases
were above(60) years old about(25%) Table (1). In Benign Breast lesion.13 cases (86.66)were less than 40
years;2 cases(13.335) were 40-49 years and no cases aged more than 49 years, Table (2).

The invasive breast carcinoma Not otherwise specified ( NOS) type were graded according to the
Nottingham histological grading (WHO and modified Bloom-Richardson grading system), 20
csaes(62.5%) were grade Il and 12 cases (37.5%)cases were grade Ill.

Table (1) reveals the stages of breast cancer for 32 patients according to TNM system, 16 cases (50%)were
stages( I and 11), 13 cases(40.6%) were stage I11 and 3 cases (9.37%) were stage 1V
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Table(1): Clinicopathological characteristics of breast cancer patients

parameter No Malignant breast(32)
Age(year) %
<40 7 21.875
40-49 13 40.625
50-59 4 12.5
>60 8 25
32 100
Tumor Type
Invasive ductal carcinoma 32 100
Histological grade
Grade Il 20 62.5
Grade 11 375
Staging system
Stage | and 11 16 50
Stage 111 13 40.62
Stage IV 3 9.37

Table(2): Clinicopathological data of the Benign Breast Lesion

parameter Fiberoadenoma(15) Fiberoadenosis (6)
Age(year) No % No %
<40 13 86.66 4 66.66
40-49 2 13.33 2 33.33
50-59 0 0 0 0
>60 0 0 0 0

IHC Results

In this study immunohistochemistry technique was used to detect the expression of TNF-a in the breast

tissue, among breast cancer groups and benign tumor groups.
IHC expression of TNF-a

TNF-a is expressed in the cytoplasm of the tumor cells. Negative expression were observed in 12(37.5%)
out of 32 samples it scored 0 found in 12 out of 32 samples(37.5%), score (1+) found in 3(9.37%) out of
32 samples, score(2+) found in 13 (40.62%) out of 32 samples and score (3+) found in 4(12.5%) out of 32
samples. While the benign breast lesions revealed positive expression in (52.38%) of lesions figure (1).
Statistical analysis of TNF-oa showed significant difference between malignant s breast samples and
benign samples (p <0.05) figure (1) . Brown stained cytoplasm which indicates the positive expression of
TNF-a figure (2) and negative expression showed no cytoplasm staining figure (3).
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Fig. (1): Immunohistochemical staining of TNF- a of the breast samples (Malignant and Benign).
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Fig. (2): Immunohistochemical staning of TNF-a in breast cancer sections shown positive expression
TNF-a (brown). Immunohistochemical by peroxidase/DAB(brown) counterstained with
haematoxylin (blue). (40X).

expression TNF-a (brown). Immunohistochemical by peroxidase/DAB(brown)
counterstained with haematoxylin (blue). (40X).

Discussion

The relation between age and breast cancer

The present results on lragi patients revealed that high age frequency of cancer occurred between (40-49)
years old 40.6% .This is due to several causes such as environmental factors,the nutrition ,poor health
education, radiation exposure previous breast disease, and the exposure to a high dose of depleted uranium
for long time. Iragi community is suffering from depleted uranium pollution because the wars that
happening and these increased incidence of various cancers and birth defects[12]. The present results
agree with many studies in Iraq performed on breast cancer and revealed that 40% of the cancer patients
were in the peak of age frequency of 40-49 years [13]. Hamadee [14], revealed a mean age of mean age
of 46.6 years and that 36% of the cancer patients were in the peak age frequency of 40-46 years.

The risk of breast cancer is higher in middle age and elderly women than in young women .This risk
increase as a woman ages , rising sharply after the age of 40. This incidence of breast cancer mean age is
lower than that of American and European countries when the mean age 62 years[15].
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Histological grade:

Although grading system could be variable because of its subjective evaluation, its regarded as an
important parameter in the prognosis[16]. Grading of the malignant cases was assessed according to
American Joint Committee on Cancer(AJCC). In this study, 68.7% were grade Il and 31.2% were grade III.

Result were agrees with Al-Alwan [17], who found 56.6% moderately differentiated and 39.9% poorly
differentiated.

Immunohistochemical Evaluation of TNF-a

Breast carcinomas need a blood vessels for tumor grows to greater and it requires new vessel growth for
adequate oxygen and nutrient delivery and for removal of waste products[18]. TNF-o. has been suggested
to be a promoter of tumor angiogenesis in breast carcinomas[19]. It has confirmed by other studies which
have demonstrated that the increased level of TNF-a is correlated with angiogenesis and cancer
development [20].

Showing the leading role of TNF-a in tumor angiogenesis and progression in many different cancers [21].

Some studies note that TNF-a which is pro angiogenesis factor is able to initiate cellular apoptosis and it
is possible that these apoptotic pathways are deactivate in tumor cells [22].

TNF-a is a double dealer .On one hand TNF-a could be an endogenous tumor promoter because TNF-a
stimulates cancer cells growth, proliferation, invasion, metastasis and tumor angiogenesis. On the other
hand TNF-a could be a cancer killer[23].

The tumor promoting functions of TNF-o may be mediated by its ability to induce pro- angiogenic
functions to promote the expression of matrix metalloproteinase (MMP) and endothelial adhesion
molecules and to cause DNA damage via reactive oxygen. The overall effect of which is promotion of
tumor related processes[24].

In the present immunohistochemistry —based study, we examined the expression of TNF-a in invasive
ductal carcinoma. Our results relatively agreed with the results obtained from Leek [25] who showed that
the most of the positive TNF-o stained was associated with malignant cells and tumor epithelial. Our
results demonstrate that these significant association between TNF-o level and breast cancer agree with
study of Soria [26] who indicated that TNF-a is elevated in breast cancer patients.

Our data indicate that TNF-o expression in breast cancer higher than in benign breast lesion, this finding
agreed with Tunon [27].

Conclusions

Immunohistochemical staining with TNF-a is considered to be useful technique for detection the modified
of microenvionment of breast cancer. TNF-a overexpression was observed in(62.50% ) of the malignant
sample, while the expressed of the benign sample was observed in (52.3% ).There were a significant
differences in the presences of TNF-o between patients with breast cancer and patients with benign breast
lesions (p<0. 05).

Reference

. Jemal, A., Murray, T., and Samuels, A. ( 2003). Cancer statistics. 53: 5-26.

. Robinson, B.D., Sica, G.L., Liu, Y.F., Rohan, T.E., Gertler, F.B., Condeelis, J.S., and Jones, J.G. ( 2009).

Tumor microenvironment of metastasis in human breast carcinoma: A potential prognostic marker linked to

hematogenous dissemination. Clin. Cancer Res. 15: 2433-2441.

. Chaffer, C.L. and Weinberg, R.A. ( 2011). A perspective on cancer cell metastasis. Science . 331: 1559—

1564.

. Carlini, M.J., de Lorenzo, M.S., and Puricelli, L. (2011). Cross-talk between tumor cells and the

microenvironment at the metastatic niche. Curr. Pharm. Biotechnol., in press.

. Fukmura, D. and Jain, R.K. (2007). Tumor microenviroenment abnormalities: causes, consequences and
startegies to normalize. Cell Biochem J.101:937-949.

. Szlosarek, P.W. and Balkwill, F.R. (2003). Tumor necrosis factor alpha: a potential target for the therapy of

solid tumours. Lancet Oncol. 4: 565-573.

. Meng, L., Zhou, J., Hironobu, S., Suzuki, T., Zeitoun, K. and Bulun, S. (2001). TNFa and IL-11 secreted

by malignant breast epithelial cells inhibit adipocyte differentiation by selectively down-regulating C/EBPa

and PPAR-y: Mechanism of desmoplastic reaction. Cancer Res. 61: 2250-2255.

. Pietras, K. and Ostman, A. (2010). Hallmarks of cancer : Interractions with tumor stroma. Exp Cell Res J.

316:1324-1331.

72



Journal of Biotechnology Research Center Vol.9No.1 | 2015

9. Dako Cytomation Instruction of DAKOLSAB System. (2006). HRP for in vitro diagnostic use. (user
guide). pp: 26- 28.

10. Fox, S.B, Westwood, M., Moghaddam, A., Comley, M., Turley, H., Whitehouse, R.M., Bicknell, R.,
Gatter, K.C., and Harris AL. (1996). The angiogenic factor plateletderivedendothelial cell growth
factor/thymidine phosphorylase is up-regulatedin breast cancer epithelium and endothelium. Br-J Cancer.
73: 275-280.

11. SAS user. (2004). Guide personal computer (ver.7) inct. Inc. Cary. Nc.USA.

12. Fathi, R.A., Matti, L.Y., Al-Salih, H.S. and Godbold, D. (2013). Environmental pollution by depleted
uranium in lraq with special reference to Mosul and possible effects on cancer and birth defect rates in
Medicine. Conflict and Survival. 29(1): 7.

13. Al-Khafaji, A.H. (2010). Immunohistochemical expression of Estrogen, Progesterone receptors, P53 and
Ki67 in Iragi and Syrian breast cancer patients, A clinicopathological study. Ph.D thesis, College of
medicine, University of Baghdad.

14.Hamadee, A.J. (2005). Immunological and Microbiological Aspects in Breast Cancer Iragian Women. Msc
thesis, Collage of Science, Baghdad University.

15. Ries, L.A.G., Eisner, M.P., Kosary, G.I. (2002). SEER cancer statistics Review 1973-1999. National
cancer institute. Bethesda MD.

16. Latinovic, L., Heinze, G. ( 2001). Prognostic grading method in breast cancer. Int Oncol J. 19:1271-77.

17. Al-Alwan, N.A. (2010). Breast cancer: demographic characteristics and clinico-pathological presentation of
patients in Iraq. East Mediter Health J.6(11) :1156-1164.

18. Tisty, T.D and Coussens, L.M. (2006). Tumor stroma and regulation of cancer development. Annu Rev
Pathol Mech Dis.1:119-150.

19. Pusztai, L., Clover, L.M., Cooper, K., Starkey, P.M., Lewis, C.E. and McGee, JO.'D. (1994). Expression of
tumour necrosis factor alpha and its receptors in carcinoma of the breast. Br. J. Cancer.70: 289-292.

20.Yoshida, S., Ono, M., Shono, T., Izumi, H., Ishibashi,T., Suzuki, H. and Kumano, M.(1997). Involvement
of interleukin-8, vascular endothelial growth factor and basic fibroblast alpha dependent angiogenesis. Mol
.Cell. Bio.17 (7) :4015.

21.Charles, K.A., Kuble, H. Soper, R., Correia, M.E., Lawrence,T., Schultheis, A., Chakravrty, P., Thompson,
R.G., Kollias, G., Smyth, J.F., Balkwill, G. and Hagemann,T. (2009). The tumor promoting actions of
TNF-a involve TNFR1 and IL-17 in ovarian cancer in mice and human. Clin Invest J.119 :3011-3023.

22.Szlosark, P.W. and Balkwill, F.R. (2004).Tumor necrosis factor a: a potential target for the therapy of solid
tumor. Lancet Oncol J. 10 (03 ):1470-2045.

23.Wang, X. and Young, L. (2008). Tumor necrosis factor and cancer, budding or foes?. APS J. 29(11):1275-
1288.

24.Balkwill, F. (2002). Tumor necrosis factor or tumor promoting factor ? cytokine growth factor. Rev 13:135-
141.

25.Leek, R.D., Landers, R., Fox, S.B., Ng, F., Al Harris. and Lewis, C.E. (1998). Association of tumor necrosis
factor alpha and its receptors with thymidine phosphorylase expression in invasive breast carcinoma. Br J
cancer.77(12): 2246-2251.

26. Soria, G., Shahak, M.O., Haas, I., Hahoshen, N.Y., Trejo, L.L, Rivkin,T.L., Weitzenfeld, P., Meshel,T.,
Shabtai, E. ,Gutman, M. and Baurch, A.B. (2011). Inflammatory mediators in breast cancer: Coordinated
expression of TNF- o &IL-1p with CCL2&CCLS5 and effects on epithelial to mesenchymal transition. BMC
Cancer J. 11(30):1471-2407.

27.Tunon, 1.G, Ricote, M., Fraile, B. and Paniagua, R. (2006). Role of tumor necrosis factor o and its receptors
in human benign breast lesions and tumors insitu and infiltrative. JCA J. 97(10):1044-1049.

73



