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abstract

aim

The objective of this study was to evaluate the expression 
of hypoxia-inducible transcription factor 1α (HIF1α) 
protein profile among women with breast cancer in 
a population of western Algerian and to correlate the 
intensity of this expression with prognosis histological 
grade Scarff Bloom and Richardson (SBR)  of the disease 
and the age of the patients. 

Methods

We used a kit provided by Life Science Inc (UScnk) for 
a sandwich enzyme immunoassay for the quantitative 
measurement of in vitro HIF1α in plasma in 44 patients 
and 44 controls in a population of western Algerian. Then 
we looked for the correlation between the intensity of the 

expression of HIF1α and prognosis histological grade 
SBR and the age of the patients studied.

results

The results indicate high levels of HIF1α at SBRIII grade 
with an average value of 12.26 ± 0.5 ng/ml. The average 
age of patients is around 50 ± 1year. In healthy subjects 
the mean concentration of 1.88 ± 0.1 ng/ml represents 
HIF1α with a mean age of 49 ± 1year.

Conclusion

Clinical monitoring of patients treated for breast cancer 
by assaying the HIF1α marker seems to be very important 
in the prognosis.
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introduction
Hypoxia is a marker of tumor aggressiveness (1). It 

results from malignant progression in many solid tumors, 
including those of the breast. It acts on a cascade of 
molecular pathways, mainly those of angiogenesis and 
glycolysis, but it also alters the intratumoral pH and 
induces resistance to treatment with anticancer cytotoxic. 
The main molecular pathway involved in the response to 
hypoxia is that of HIF1α (2).

HIF1 is more than 60 gene transcription factor, in 
particular those involved in cell survival, cell proliferation 
and angiogenesis (3,4). HIF1 is a heterodimer composed 
of two subunits HIF1α and HIF1β (5). HIF1β is expressed 
constitutively and localized in the core (6). HIF1α is 
expressed in the cytosol and degraded in normoxic 
conditions (7). In hypoxia, HIF1α is translocated into the 
nucleus, associates with HIF1β and plays its role of 
transcription factor. HIF1α has afield for ODDD “Oxygen 
Dependent Degradation Domain”. This area is the target 
of several post-translational modifications governing 

stability (3,5).,There is a loss of the regulation of HIF1α 
and vascularization around the tumor in Hypoxia in tumor 
cells(8).

Breast cancer is very aggressive, it is essential to 
better estimate the HIF1α expression profile; involved 
in the proliferation and dissemination of tumor cells. Our 
work aims to determine the hypoxic criterion in some 
cases of breast cancer in a population of western Algeria.

Materials and Methods
Breast cancer in Algeria is the leading cause of death 

among women. Between 2008 and 2013, we assessed 
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the concentration HIF1α by performing 44 blood samples 
on heparin tubes in women suffering from breast cancer 
and 44 healthy women from different provinces of the 
west Algerian at the university hospital of Oran and the 
institute Pastor Oran and we introduced a questionnaire 
with informed consent regarding:

• Personal information of patients such as age, 
marital status, blood type, occupation, menstrual 
period, contraception, breastfeeding etc.

• Medical information within reach of patients.
• Information about the weight and size of the 

patient. 

The assay protocol is carried out using a kit provided by 
Life Science Inc (UScnk). The test principle applied in this 
kit is Sandwich enzyme immunoassay. The microtiter plate 
provided in this kit has been pre-coated with an antibody 
specific to Hypoxia Inducible Factor 1 Alpha (HIF1α). 
Standards or samples are then added to the appropriate 
microtiter plate wells with a biotin-conjugated antibody 
specific to Hypoxia Inducible Factor 1 Alpha (HIF1α). 
Next, Avidin conjugated to Horseradish Peroxidase (HRP) 
is added to each microplate well and incubated. After 
TMB substrate solution is added, only those wells that 
contain Hypoxia Inducible Factor 1 Alpha (HIF1α), biotin-
conjugated antibody and enzyme-conjugated Avidin will 
exhibit a change in color. The enzyme-substrate reaction 
is terminated by the addition of sulphuric acid solution 
and the color change is measured spectrophotometrically 
at a wavelength of 450nm ± 10nm. The concentration of 
Hypoxia Inducible Factor 1 Alpha (HIF1α) in the samples 
is then determined by comparing the O.D. of the samples 
to the standard curve. Then we looked for the correlation 
between the intensity of the expression of HIF-1α and 
prognosis histological grade SBR and the age of the 
patients studied.

results
In our series of study, age of the patients ranged from 

28 to 80 years. The age group most affected age group 
is between 50 and 60 years. The grade II histoprognostic 
SBR is most observed in breast cancer of women living 
with 58.03% followed by grade III with 39.28%. The 
grade I represents only 2.67% cases. The infiltrating 
ductal carcinoma is the most noted among women with 
compared to other types of breast cancer with 51.5% 
cases.

From the curve obtained from the typical Standard 
ELISA HIF1α and which is illustrated in Figure 1, we 
extract concentrations of controls and patients. The results 
show that the average rate of HIF1α is 7.67 ± 0.12ng/
ml. The average age of patients is around 50±1year. The 
difference was highly significant between the average 
rates of HIF1α of patients compared to controls (p 
<0.0001) (Table 1, Figure 1 and Figure 2). The average 
value of HIF1α obtained in controls was 1.88 ± 0.1 ng/ml 
with a mean age of 49±1year. The average rates of HIF1α 
obtained according prognosis histological grade SBR are 
shown in Table 2. A positive correlation was noted with a 
highly significant difference (r = 0.40, p = 0.00006) (see 
Table 2, Figure 3). 

table 1: distribution of the average rate of Hif1α in 
patients and controls.

table 2: distribution of the average rate of sick Hif1α 
based SBr grade.

figure 1: typical standard eliSa Hif1α. figure 2: Hif1α average rate in controls and patients.
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discussion
Breast cancer is the leading cancer among women 

in both developed countries and developing countries. 
The incidence of breast cancer increases with age and 
frequency is more important to menopause. Menopause 
is characterized by a scarcity of acini in a fall in estrogen 
and progesterone levels. The epithelial and myoepithelial 
cells atrophy while the basement membrane thickens. 
The connective tissue also undergoes a change with an 
alteration of the elastic fibers and collagen. Thus, the 
breast undergoes involution of phenomena characterized 
by atrophy of the mammary structures and hyalinization 
palléal the fabric. Breast cancer is a hormone-dependent 
disease (9). Sex hormones affect the development of the 
mammary gland, in particular estrogens play a regulatory 
role, they also stimulate cancer cell proliferation. The 
total and cumulative exposure of breast tissue to these 
hormones remains the most important factor in the 
occurrence of this disease (10). Natural progesterone, 
unlike that of synthesis, has a protective effect against the 
disease. The incidence of breast cancer increased in the 
developing world due to longer life expectancy, increased 
urbanization and adoption of western life style (11). 

Although some risk reduction can be achieved through 
prevention, such strategies do not eliminate the majority 
of breast cancers that occur in low- and middle-
income countries where the disease is diagnosed at very 
advanced stages. Therefore, early detection to improve 
disease outcome and survival remains the main strategy 
to prevent and manage breast cancer (12). 

Cancer starts with the development of cancerous cells. 
These cells multiply and form a tumor. More cells multiply, 
the more the tumor grows. She then risk of missing cancer 
cells that leave colonize distant organs or other parts of 
the body. These “side” are called cancer metastasis. 

Angiogenesis is an essential process when any repair 
event or tissue proliferation, normal or tumor. It requires 
migration, proliferation and differentiation of endothelial 
cells from pre-existing vessels. The rapid proliferation of 
tumor cells induces a decrease of oxygen concentration 
or hypoxia in the heart of the tumor. This stress will act 
as a signal for activating angiogenesis. The blood vessels 
supplying tumors serve firstly the progression of tumor 
growth via the supply of nutrients, and secondly the 
formation of metastases. The HIF1 factor plays a crucial 
role in this process (13).

Hypoxia is a key factor in the induction of angiogenesis 
or the formation of the metastases. HIF1α functions as a 
master transcriptional regulator of the adaptive response 
to hypoxia. The expression of HIF1α increases during 
the transition from normal breast tissue with ductal 
hyperplasia, ductal carcinoma in, to invasive ductal 
carcinoma. It is higher in poorly differentiated breast 
carcinomas than in well-differentiated tumors. Different 
types of treatments can be used to treat breast cancer: 
surgery, radiation, hormone therapy, chemotherapy, and 
targeted therapies. Mark of tumor markers suitable for 
the detection of metastases allowing evaluation of tumor 
progression and/or therapeutic efficacy. 

Several studies clearly show that HIF1α protein 
is overexpressed in many cancers (14-16). A significant 
correlation between the amount of protein HIF1α and 
mortality of patients was described in cancers of the 
cervix, uterus (endometrium), brain (oligodendroglioma), 
breast cancer and oropharyngies (17).

Our results are consistent with previous studies. The 
difference was highly significant between the average 
rates of HIF1α of patients compared to controls (p 
<0.0001). The average value of HIF1α obtained in controls 
was 1.88 ± 0.1 ng/ml. By cons in patients the mean value 
of obtained HIF1α is 7.67 ± 0.12ng/ml. 

In over 50% of breast cancers, regions in hypoxia and 
/ or anoxia are distributed irregularly in the tumor mass. 
Bos was the first to show a relationship between HIF1α 
and several biological markers (p53, VEGF, ER and Ki67) 
in breast cancer hormone-dependent(14). He showed 
that the increased expression(14) of HIF1α is associated 
with increased cell proliferation and an increase of the 
expression of VEGF (Vascular Endothelial Growth Factor)(1). 

 According to the SBR grade, the rate of HIF1α highest 
grade is found in SBRIII with a value of 12,26 ± 0,5 ng/ml, 
respectively, followed by lower rates SBRII grade and SBRI 
with 7,05 ± 0,48ng/ml and 4,32 ± 0,45ng / ml. These 
results show that HIF1α is overexpressed in women with 
breast cancer to SBRIII grade. HIF1α seems to be a very 
good indicator of metastasis.

figure 3: Correlation between the average rate of Hif1α 
and SBr grade.
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Many studies carried out, however, indicate clearly 
that the accumulation of HIF1α in tumor cells is generally 
favorable to malignant progression and poor prognosis for 
the patient (18). In addition, many other studies indicate 
that cancer cells under hypoxia seem more resistant to 
radiation therapy and chemotherapy and HIF1α is the 
cause of this resistance. This is why many efforts in 
clinical and pharmaceutical research have been done to 
find agents capable of inhibiting HIF1α (19). Hypoxia plays 
a central role in tumor angiogenesis and understanding 
the molecular mechanisms that regulate this process 
opens up new hopes for treatment in the cancer field. 
HIF1α accumulation in tumor cells is generally favorable 
to malignant progression and poor prognosis for patients 
and reduce the response to anticancer radiotherapy. 
HIF1α is the key protein in the heart of hypoxic signaling 
pathway, study its regulation is therefore essential to 
progress in the development of new therapies. Future work 
should focus on possible interactions between HIF1α and 
estrogen receptors and a significant number of patients. 
We hope this approach will reveal new therapeutic targets 
in the treatment of breast cancer in the future. 

Conclusion
The HIF1α dosage seems to be very important in the 

prognosis and therapeutic monitoring and a very good 
indicator of metastasis. Normalize, destroy or deregulate 
tumor vasculature are the hallmarks of a new therapeutic 
strategy which raised many hopes. Future directions are 
also moving towards biomarker research to optimize the 
associations and offer “personalized” treatment taking 
account of the tumor phenotype and new targets identified 
in angiogenesis.

references
1. Bos R, Zhong H, Hanrahan CF, Mommers EC, Semenza GL, 

Pinedo HM (2001)Levels of hypoxia-inducible factor-1 
alpha during breast carcinogenesis. J Natl Cancer Inst, 
93:309-14.

2. Massade L (2004) Hypoxie, HIF1α et récepteur aux 
œstrogènes. Bull Cancer, 91(9):677-83.  

3. Lee JW, Bae SH, Jeong JW, Kim SH, Kim KW (2004) Hypoxia 
inducible factor 1α: its protein stability and biological 
functions. Exp Mol Med, 36(1):1-12.

4. Semenza GL (2003) Targeting HIF-1 for cancer therapy. 
Nat Rev Cancer, 3:721-732.

5. Brahimi-Horn C, Mazure N, Pouyssegur J (2005) Signaling 
via the hypoxia-inducible factor1a requires multiple 
posttranslational modifications. Cellular Signaling, 17:19.

6. Li H, Hyunsung PK, Whitlock JP (1996) Induction of 
phosphoglycerate kinase1 gene expression by hypoxia. 
Roles of ARNT and HIF1 alpha. J BiolChem, 271(35):21262–
21267,

7. Tang N, Wang L, Esko J, Giordano FJ, Huang Y, Gerber 
HP, Ferrara N, Johnson RS (2004) Loss of HIF-1α in 
endothelial cells disrupts a hypoxia-driven VEGF autocrine 
loop necessary for tumorigenesis.Cancer cell, 6:485-495.

8. Zindel M (2005) Etude de l’acétylation et de la stabilité de 
HIF1α dans les cellules épithéliales humaines tumorales, 
en condition d’hypoxie. Master EGPR5.

9. Lippman ME (1998) Breast Cancer. Harrison’s Principle of 
Internal Medicine, 180-185.

10. Higginson J, Muir CS, Munoz N (1992) Human Cancer: 
Epidemiology and Environmental Causes. Cambridge 
University Press, Cambridge Monographs on Cancer 
Research.

11. Belkacémi Y, Boussen H, Hamdi-Cherif M, Benider A, 
Errihani H, Mrabti H, Bouzid K, Bensalem A, Fettouki S, Ben 
Abdalah M, Abid L, Gligorov J (2010) Épidémiologie des 
cancers du sein de la femme jeune en Afrique du Nord. 
32ème Journées de la SFSPM, Strasbourg, 56-68.

12. OMS (Organisation Mondiale de la Santé) (2012) Cancer 
du sein: prévention et lutte contre la maladie.

13. Berta M, Brahimi-Horn C, Pouyssegur J (2004) La 
régulation de HIF1α (HypoxiaInducible Factor 1α): un 
air nouveau dans le domaine de l’hypoxie. Journal de la 
Société de Biologie, 198 (2), 113-120.

14. Talks KL, Turley H, Gatter KC, Maxwell PH, Pugh CW, 
Ratcliffe PJ (2000) The expression and distribution of the 
hypoxia-inducible factors HIF- 1alpha and HIF-2alpha 
in normal human tissues, cancers, and tumor associated 
macrophages. Am J Pathol, 157: 411-21.

15. Harris AL (2002) Hypoxia: a key regulatory factor in tumour 
growth. Nat Rev Cancer, 2:38-47.

16. Lauzier MC, Michaud  MD, Dery MA, Richaud DE (2006) 
HIF-1 activation during tumor progression: implication 
and consequences. Bull Cancer, 93:349-56.

17. Aebersold DM, Burri P, Beer KT, Laissue J, Djonov V, 
Greiner RH (2001)Expression of hypoxia-inducible factor-
1alpha: a novel predictive and prognostic parameter in 
the radiotherapy of oropharyngeal cancer. Cancer Res, 
61:2911-6.

18. Clottes E (2005) Hypoxia-inducible factor 1: regulation, 
involvement in carcinogenesis and target for anticancer 
therapy. Bull Cancer, 92:119-27.

19. Sharp S and Workman P (2006) Inhibitors of the HSP90 
molecular chaperone: current status. Adv Cancer Res, 
95:323-48.


