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Introduction 

Vessel formation is a process which starting with 

embryonic stage and is an ongoing process not only in 

a healthy state but also in disease states such as 

cancerogenous. Vessel formation, that is, 

angiogenesis, is caused by the sprouting of new blood 

vessels from endothelial precursor cells. Signal, may 

come from embryonic development, wound healing or 

the tumor cell (1). In adult organisms, angiogenesis is 

necessary for many processes such as wound healing, 

growth, sex hormone releasing and formation of 

vessel tissue during pregnancy (2,3). Also tissue 

hypoxia causes sprouting angiogenesis and budding of 

a new capillary sprout laterally from a preexisting 

vessel (4,5). Briefly vasculogenesis is de novo 

formation of blood vessels from endothelial cell  

 

procursors (6). The World Health Organization 

defines obesity as an accumulation of excess fat tissue 

that causes a risk to health. According to the World 

Health Organization (WHO 1998) (7), individuals 

with Body Mass Index (BMI) over 30 evaluates as 

obese. Overweight and obesity are seriously risk 

factors for a number of chronic diseases, including 

diabetes, cardiovascular diseases and cancer. Once 

considered a problem only in high income countries, 

overweight and obesity are now dramatically on the 

rise in low- and middle-income countries, particularly 

in urban settings. The National Cancer Institute states 

that there is a strong relationship between elevated 

BMI in men and an increased risk of colerectal cancer. 

Obesity is also associated with increased risks of the 

Abstract 

Objective:   Obesity is one of the important health problem for developed and developing countries. Due to 

literature some obesity related factors may trigger the tumor formation. For tumor development, tumoregenic 

cell and tissue  needs to oxygen and nutrients. Once the tumor has developed, it stimulates the angiogenesis by 

producing chemical signals and grows by supplied oxygen and nutrients with newly formed vessels. Aim of 

this study is to compare some angiogenic factors before and after surgery which will supply more information 

about the link between the cancer and obesity. 

Material and Methods: Serum samples were obtained before and 48 hours after surgery. Adrenomedullin, 

vascular endothelial growth factor, hipoxia inducible factor1-α and matrix metallo proteinase-2 levels were 

investigated in cancerous and noncancer patients. Angiogenic factors were assayed by ELISA method. 

Results: Higher levels of angiogenic factor were detected in cancer tissues more than in non-cancer tissues, in 

pre-obese and obese patients. It is seen that in humans, in post-operated patients angiogenic factors are higher 

in obese individuals, while non-cancer patients are also higher in obese groups and angiogenic factors which 

stimulate angiogenesis.  

Conclusion: In the treatment of cancer, as defined previously the anti-angiogenic factors should be considered 

and applied as epigenetic phenomen. Due to our finding cancer related elevated angiogenic and growth factor 

biochemicals had been also increased in obes population and in cancer patients with surgical intervention. In 

the light of literature and our findings, instead of drugs, radiation therapy or surgery, which have many side 

effects in the treatment of cancer, we need to focus to this epigenetic phenomen for cancer patients. In general, 

we can say that both obesity and surgical applications lead to an increase in angiogenic factor levels, and that 

the healing process of wounds causes a marked increase in angiogenic factor levels 
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following cancer types, and possibly others as well; 

esophagus, pancreas, colon and rectum, breast (after 

menopause), endometrium, kidney, thyroid, 

gallbladder. Angiogenesis is inevitable necessary for 

tumor growth and methasthasis of tumor cells to 

distant locations. Hypoxia is a critical process for 

tumor angiogenesis and is carried out primarily by the 

transcription of hypoxia-sensitive genes and HIF (8). 

Several mechanisms were considered for 

vascularization of tumors including endothelial 

sprouting and bone marrow-derived endothelial cells 

and so forth. Endothelial sprouting is a process that is 

controlled by balance between ״pro- and anti-

angiogenic״ factors. Endothelial sprouting is a basic 

mechanism for tumor vascularization. During 

sprouting, pericytes detach and blood vessels dilate 

and the process is under control of VEGF and 

angiopoietins (9). During bone marrow-derived 

endothelial cell process, circulating cells in the 

peripheral blood may participate in vessel formation 

(10).  The purpose of our work is to examine the 

levels of some angiogenic factors in pre- and post-

operative individuals with and without obese and 

cancer and non-cancerous individuals. 

The gelatinases (MMP-2 and MMP-9) are 

subsequently enriched by a region of three-fi 

bronectin type II repeats within their catalytic 

domains. Those two enzymes are responsible for the 

final degradation of fibral collagens after initial 

cleavage by collagenases (11). Many publications link 

increased expression of gelatinases as key proteases 

with malignant tumor ability to metastasis. According 

to cancer development data, degradation of 

extracellular matrix is crucial for malignant tumor 

development and spread and thus has an indispensable 

role in prognosis and selection of the therapy method. 

Detection of active MMP-2 (e.g. in circulating blood) 

could be more sensitive than other, well-established 

methods (12). Human matrix metalloproteinases 

(MMPs, matrixins) are a family of over 20 different 

endopeptidases that are able to degrade various 

components of the extracellular matrix (ECM). There 

are several preclinical research publications confirms 

MMP-2 involvement in to all human cancers. A high 

level of MMP-2 has been shown to predict adverse 

outcome in patients with gastric, pancreatic, and 

prostate cancers (13). Proteins of the matrix 

metalloproteinase (MMP) family are involved in the 

breakdown of extracellular matrix (ECM) in normal 

physiological processes, such as embryonic 

development, reproduction, and tissue remodeling, as 

well as in disease processes, such as arthritis and 

metastasis. VEGF is a signal protein produced by cells 

that stimulates vasculogenesis and angiogenesis. It is 

part of the system that restores the oxygen supply to 

tissues when blood circulation is inadequate such as in 

hypoxic conditions (14). VEGF's normal function is to 

create new blood vessels during embryonic 

development, new blood vessels after injury, muscle 

following exercise, and new vessels (collateral 

circulation) to bypass blocked vessels. The 

overexpression of VEGF is a contributing factor to the 

development of disease. For example, solid tumors 

require an increased blood supply if they are to 

continue growing beyond a certain size and tumors 

that express VEGF are able to continue growing 

because they can develop this enhanced blood supply, 

a process referred to as angiogenesis. Cancers that 

express VEGF are therefore able to grow and spread 

(metastasize) to other organs and regions of the body. 

Hypoxia-inducible factor-1 (HIF1) is a heterodimeric 

transcriptional complex and important molecule in the 

regulation of oxygen levels in mammals, especially in 

hypoxic tissues (15,16). Increase of HIF-1α 

transcription is considiring the result of hypoxia-

stimulation (17). HIF-1α is a transcription factor that 

is involved in tumor growth and methasthasis, 

especially in response to hypoxia. In some studies, 

results has been shown that HIF-1α protein expression 

increased in some human cancer types (18). The 

proliferation of cancer cell reflects the rate of 

angiogenesis, cancer cell proliferation causes hypoxia 

in the tissue, and cellular adaptation to hypoxia is the 

key step in the formation of the tumor. This adaptation 

is regulated by HIF-1α and plays an important role in 

oxygen homeostasis (15). Adrenomedullin (AdM) is a 

multipotentially, regulatory peptide that was first 

isolated from human pheochromocytoma extracts by 

Kitamura et al. (1993) (19). AdM is synthesized both 

by tumour cells and by normal adrenal medulla cells, 

as well as by many other tissues including 

macrophages, mast cells, endothelial, and vascular 

smooth muscle cells. (20). It has also as a local 

paracrine and autocrine functions with multiple 

biological activities such as vasodilatation, cell 

growth, regulation of hormone secretion, natriuresis, 

and antimicrobial effects (21). Larrayoz et al. (2014) 

have been stated that adrenomedullin increased tumor 

cell proliferation, stimulated angiogenesis, and 

suppressed the immune system. Adrenomedullin is 

also activated by HIF and it has been considered 

essential for survival of tumor cells (22). 

Material and method 

Serum samples were obtained from 25 cancer patients 

and 22 non-cancer patients before and 48 hours after 

surgery. Approximately 5 ml of blood was collected in 

EDTA- or heparin-containing tubes. Samples were 

centrifuged at 8000 g for 15 min, followed by 

collection of the plasma. Plasma samples were stored 

at 80 oC until elisa assays were performed. In our 

study, serum samples were taken from 9 obese, 7 pre-

obese and 9 normal-weight cancer patients and non-

cancer patients in 10 obese, 7 pre-obese and 5 normal 

weights. Adrenomedullin (AdM) vascular endothelial 

growth factor (VEGF), hipoxia inducible factor-1 

alpha (HIF1-α) and matrix metallo proteinase-2 

(MMP-2) levels were investigated for all cases. 

Angiogenic factor levels were assayed 

colorimetrically by ELISA kits(AdM; CK-30105, 
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Hangzhou Eastbiopharm Co., Ltd. VEGF; EK0540 

Booster Biological Technology Ltd, MMP-2; ER0051, 

Fine Test, HIF1-α; ER0191, Fine Test)  (23). Analysis 

of angiogenic factors in serum samples from patients 

was performed at Inonu University Molecular Biology 

Laboratory. Differences in results between pre-

op/post-op and cancer/noncancer groups were 

analyzed using an unmatched Student t test. p value < 

0.05 was considered statistically significant. 

Results 

Angiogenic factor levels are shown in Table 1. 

According to Table 1, it is seen that angiogenic factor 

levels are about 2-fold increased, especially in 

cancerous in blood serum samples of cancer patient. 

Similarly, angiogenic factor levels increase after 

surgery. Adrenomedullin and HIF1-α levelsin post-op 

cancer group increased when compared to other 

groups. Especially in patients with cancer, an increase 

of about 50% compared to those without cancer was 

detected. However, MMP-2 and VEGF levels 

increased by 90-100% in post-op cancer group 

compared to pre-op cancer group. When the increases 

observed in angiogenic factor levels in the obese 

group were compared proportionally, a more 

significant increase was observed in cancer patients.  

 

 

 

 

 

Especially, VEGF, MMP-2 and HIF1-α levels in 

cancer patients after surgery increased two-fold 

compared to normal weight; it was 1.4 times more in 

obese groups of non-cancer patients (Table 1, Figure 

1-4). 

The highest ADM level was found to be 332,85 ± 8,52 

ng /l as the result of surgical application in cancer 

patients and obese individuals (P <0,05). ADM levels 

were found to be higher in non-cancer but obese 

individuals (Figure 1). VEGF levels have also 

increased after surgery in cancer and obese patients, as 

in ADM levels. VEGF level was 238,39 ± 12,23 ng / l 

after surgery in cancer and obese patients (P <0,05) 

(Figure 2). MMP-2 levels in cancer and obese patients 

after surgery increased two-fold compared to pre-

operative and normal weight patients. MMP-2 levels 

were 40.02 ± 2.07 ng / L (P <0.05), 18.05 ± 1.05 ng / l 

and 19.56 ± 1.22 ng / l, respectively (Figure 3). HIF1-

α level was measured as 182,67 ± 4,92 (pg / l) in 

cancer and obese group after crush application (P 

<0,05) (Figure 4). Similarly, there was an increase in 

angiogenic factor levels after the operation. 

Proportionally, the highest increase was observed in 

VEGF and HIF levels in cancer patients. These results 

indicate that the angiogenic factor levels are increased 

due to the healing process of surgical wound healing 

after surgery. 

 

 

 

 

Table 1: Angiogenic factor levels 

Adrenomedullin Levels (ng/l) 

 Cancer Non-Cancer 

Groups Pre-op Post-op Pre-op Post-op 

Obese 199,91±5,57 332,85±8,52* 187,12±7,42 262,02±11,02* 

Pre-obese 142,66±4,76 262,85±6,21 161,90±6,27 245,60±10,56 

Normal Weight 118,32±4,32 197,79±9,07 126,65±6,35 191,56±8,15 

Vascular Endothelial Growht Factor Levels (ng/l) 

Groups Pre-op Post-op Pre-op Post-op 

Obese 119,04±5,22 238,39±12,23* 82,43±5,26 121,55±7,54* 

Pre-obese 93,17±3,88 182,45±10,08 66,39±3,88 98,29±5,55 

Normal Weight 66,92±4,32 116,46±8,45 54,95±3,05 87,93±4,27 

Matrix Metalloproteinase-II Levels (ng/l) 

Groups Pre-op Post-op Pre-op Post-op 

Obese 18,05±1,05 40,02±2,07* 11,27±0,89 17,42±1,22* 

Pre-obese 14,40±2,31 32,61±1,85 9,63±1,21 14,61±0,84 

Normal Weight 10,87±1,52 19,56±1,22 8,75±0,76 13,22±0,69 

Hipoxic Inducible Factor1-α Levels (pg/l) 

Groups Pre-op Post-op Pre-op Post-op 

Obese 85,39±2,47 182,67±4,92* 83,26±3,68 121,08±5,27* 

Pre-obese 72,51±2,09 149,23±5,12 70,50±3,08 112,63±5,18 

Normal Weight 57,01±1,64 99,46±5,08 56,13±2,88 90,08±4,85 
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Discussion 

Numerous studies have been performed to reveal the 

relationship between surgical intervention and 

angiogenic factor release. Belizon et al. (2006) (24), 

Kong et al. (2010) (25) reported significant increases 

in postoperative VEGF levels in their study. Jarmila et 

al. (2004) (26) reported that surgery is a condition that 

stimulates angiogenesis and causes the release of 

many angiogenic factors.  

For tumor development, it needs oxygen and once the 

tumor has developed it stimulates the formation of 

new blood vessels by producing chemical signals and 

grows by providing more oxygen and nutrients with 

newly formed vessels. Angiogenesis is a process that 

involves many steps.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This means that every step in this process is a 

potential target for new cancer treatments. The hope 

here is that the tumor can not get enough nutrients and 

oxygen to reach the end hunger and death. Inhibitors 

of angiogenesis or anti-angiogenic drugs may play an 

important role in the treatment of certain types of 

cancer by inhibiting new blood vessel formation. It 

should be thought that drugs can show their effect 

here in the epigenetic process. Angiogenic factors can 

contribute to tumor formation while providing 

vascularity for the organism. For example, it is now 

well known that adrenomedullin is a peptide with 

multiple effects and it may have a protective function 

as antioxidant, but it may also cause harmful effects 

by participating in tumor angiogenesis. The need for 

 
Figure 1: Adrenomedullin levels (*Significant on 0,05 levels). 

 

 
Figure 2: VEGF levels (*Significant on 0,05 levels). 
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organisms to be regulated in such a way as to bring 

about positive effects of these chemical molecules will 

accelerate their efforts to inhibit the formation of new 

blood vessels, which contribute to the development 

and spread of cancer. As a result, surgical operations, 

chemotherapy, and radiotherapy treatments will 

contribute significantly to molecular-physiological 

measures. 

Hypoxia inducible factor 1-alpha (HIF 1-a) is 

particularly found in obesity, with a body mass index 

of 30 and above; Due to the increase of the body mass, 

the formation of oxygen-free environment will cause 

this factor to be released and oxygen and nutrients will 

be provided by the formation of new veins in the 

tissues. Matrix metallo proteinase enzymes contribute 

to the formation of new blood vessels by weakening 

the blood vessel wall, while VEGF also provides new 

blood vessel formation as a growth factor. Other 

angiogenic factors such as these also provide 

vascularity. The important difference is that if the 

tumor formation starts in some way for some reason, 

the resulting tumor becomes an uncontrollable growth 

that negatively affects the life of the living by using 

this system which is not alien to itself. The mission of 

researchers should be to prevent the tumor from 

abusing this system that the organism possesses.  

Recent studies suggest anti-anjiogenic factors may be 

used in the treatment of cancer. Clinical experience 

suggests that anti-angiogenic therapy is a valid 

approach to medicine, but that it needs to work harder 

to make it realistic (27-29). 

While the matrix metalloproteinase enzyme causes the 

destruction of adrenomedullin, hypoxia causes an 

increase in adrenomedullin (22). Hypoxia may 

develop due to obesity (30), which is expected to 

increase in adrenomedullin level; It is expected that 

the increased MMP-II enzyme due to tumor formation 

will also destroy adrenomedullin. This reflects a 

paradoxical situation. In our study, also more 

adrenomedullin and VEGF were detected in cancerous 

tissues. As we mentioned earlier, angiogenesis is a 

process that emerges with the unification of many 

steps and this process can explain the paradoxical 

situation.          

Conclusion 

The angiogenesis process is a convergence of many 

steps. This means that each step in this process is a 

potential target for new cancer treatments. The hope 

here is that the tumor will be disappear depending on 

the lack of nutrients and oxygen. Rationalized 

antiangiogenic process should be considered 

additional vehicle in the treatment of cancer.   In the 

light of literature and our findings, instead of drugs, 

radiation therapy or surgery, which have many side 

effects in the treatment of cancer, we need to focus to 

this epigenetic phenomen for cancer patients.. In our 

study, we compared preoperative and postoperative 

levels of some angiogenic factors in non-cancer and 

cancerous and non-obese and obese individuals We 

are postulating that the angiogenesis process should be 

evaulated as an independent parameter. Because the 

organism will effort to maintain its instinctual life in 

every adverse situation and will continue the 

angiogenesis process for the life of the tissues, 

regardless of the disease or health. More importantly, 

it is to be thought that the angiogenesis process can be 

used more effectively, in cancer cases. 

Antianogenogenic factors may also affect normal 

tissues with the tumor, so it is important to consider 

studies that would inhibit blood transfusion to other 

tissues outside the tumor tissue. 

Acknowledgments, Funding: This study was 

approved by the Kocaeli University Ethical Board of 

Noninvasive Clinical Research (Project No: KU 

GOKAEK 2016/84, 02/03/2016). 

 

Conflict of Interest: The authors declare no potential 

conflicts of interest with respect to the research, 

authorship, and/or publication of this article. 

 

Author’s Contributions: M.Y. Research concept and 

design; SAG, AY, NZC, GP, TS, OCT, MY: Patients 

Surgical Procedures, data collecting, biochemical 

analysis and interpretation of data, MY, SAG: 

Manuscript preparation; MY: Revisions. All authors 

approved the final version of the manuscript,  

 

Ethical issues: All Authors declare that Originality of 

research/article  etc... and ethical approval  of 

research, and  responsibilities  of  research  against  

local  ethics commission  are  under  the  Authors  

responsibilities. The  study  was  conducted  due  to  

defined  rules  by  the Local Ethics Commission 

guidelines and audits. 

 

References  
 
1. Ribatti D, Djonov V. Intussusceptive microvascular growth in 

tumors. Cancer Lett. 2012;316:126–131. 

 

2. Charnock-Jones DS, Kaufmann P, Mayhew TM. Aspects of 

human fetoplacental vasculogenesis and angiogenesis. I. 

Molecular regulation. Placenta . 2004; 25:103–113. 

 

3. Girling JE, Rogers PA. Recent advances in endometrial 

angiogenesis research. Angiogenesis . 2005;8:89–99. 

 

4. Brown MD, Hudlicka O. Modulation of physiological 

angiogenesis in skeletal muscle by mechanical forces: 

involvement of VEGF and metalloproteinases. Angiogenesis. 

2003;6:1–14. 

 

5. Williams JL, Weichert A, Zakrzewicz A, Da Silva-AzevedoL, 

Pries AR, Baum O, et al. Differential gene and protein 

expression in abluminal sprouting and intraluminal splitting 

forms of angiogenesis. Clin Sci (Lond) 2006; 110:587–5. 

 



Guler et al.                                                                                 http://dx.doi.org/10.17546/msd.373798 

102 
Medical Science and Discovery, 2018; 5(1):97-102 

6. Gould J, Aramburo C, Capdevielle M, Scanes CG. Angiogenic 

activity of anterior pituitary tissue and growth hormone on the 

chick embryo chorio-allantoic membrane: a novel action of 

GH. Life Sci . 1995;56:587–594. 

 

7. WHO (1998) Obesity: Preventing and managing the global 

epidemic. Report of a WHO consultation on obesity Geneva 

June 1997. Geneva: World Health Organization, 

HO/NUT/NCD/98:1. 

 

8. Figg WDFJ. New York: Springer; 2008. Angiogenesis:an 

integrative approach from science to medicine. 

 

 

9. Dome B, Hendrix MJ, Paku S, Tovari J, Timar J. Alternative 

vascularization mechanisms in cancer: Pathology and 

therapeutic implications. Am J Pathol . 2007;170:1–15. 

 

10. Lyden D, Hattori K, Dias S, Costa C, Blaikie P, Butros L, et 

al. Impaired recruitment of bone-marrow-derived endothelial 

and hematopoietic precursor cells blocks tumor angiogenesis 

and growth. Nat Med . 2001;7:1194–1201. 

 

11. Vihinen P, Ala-aho R, Kahari VM: Matrix metalloproteinases 

as therapeutic targets in cancer. Curr Cancer Drug Targets, 

2005; 5(3): 203–20. 

 

12. Liu SC et al: Relationships between the level of matrix 

metalloproteinase-2 and tumor size of breast cancer. Clin 

Chim Acta, 2006; 371(1–2): 92–96. 

 

13. Agnantis NJ et al: Tumor markers in cancer patients. an 

update of their prognostic signifi cance. Part II. In Vivo, 2004; 

18(4): 481–88. 

 

14. Palmer, Biff F.; Clegg, Deborah J. (2014). "Oxygen sensing 

and metabolic homeostasis". Molecular and Cellular 

Endocrinology. 397: 51–57.  

 

15. Semenza GL (Apr 2000). "HIF-1: mediator of physiological 

and pathophysiological responses to hypoxia". Journal of 

Applied Physiology. 88 (4): 1474–80. 

 

16. Semenza GL (2003) Targeting HIF-1 for cancer therapy. Nat 

Rev Cancer 3(10): 721–732. 

 

17. Hosogai N, Fukuhara A, Oshima K, Miyata Y, Tanaka S, 

Segawa K, Furukawa S, Tochino Y, Komuro R, Matsuda M, 

Shimomura I. Adipose Tissue Hypoxia in Obesity and Its 

Impact on Adipocytokine Dysregulation. Diabetes 2007 Apr; 

56(4): 901-911. 

 

18. Dales JP, Garcia S, Meunier-Carpentier S, Andrac-Meyer L, 

Haddad O , Lavaut MN, Allasia C, Bonnier P, Charpin C. 

Overexpression of hypoxia-inducible factor HIF-1alpha 

predicts early relapse in breast cancer: retrospective study in a 

series of 745 patients. Int J Cancer. 2005 Sep 20;116(5):734-9. 

 

 

 

 

 

 

 

 

 

19. Kitamura K, Kangawa K, Kawamoto M, Ichiki Y, Nakamura 

S, Matsuo H, Eto T: Adrenomedullin: a novel hypotensive 

peptide isolated from human pheochromocytoma. Biochem 

Biophys Res Commun. 1993, 192: 553-560. 

 

20. Hinson JP, Kapas S, Smith DM: Adrenomedullin, a 

multifunctional regulatory peptide. Endocr Rev. 2000, 21: 

138-167. 

 

21. Lopez J, Martinez A: Cell and molecular biology of the 

multifunctional peptide, adrenomedullin. Int Rev Cytol. 2002, 

221: 1-92. 

 

22. Larrazoy IM, Martinez-Herrero S, GArcia-Sanmartin J, 

Ochoa-Callejero L, Martinez A. Adrenomedullin and tumour 

microenvironment.  J Transl Med. 2014, 12:339. 

 

23 Yurekli M, Culum AA. The investigation of relationship 

between adrenomedullin vascular growth endothelial factor in 

obese and calorie restricted rats. Medical Science and 

Discovery 2016, 3(3): 124-9.  

 

24. Belizon A, Balik E, Feingold DL, Bessler M, Arnell TD, Forde 

KA, Horst PK, Jain S, Cekic V, Kirman I, Whelan RI. Major 

abdominal surgery increases plasma levels of vascular 

endothelial growth factor: open more so than minimally 

invasive methods. Ann Surg. 2006; 244(5):792-798. 

 

25. Kong B, Michalski CW, Friess H, Kleeff J. Surgical procedure 

as an inducer of tumor angiogenesis. Exp Oncol. 2010 

Sep;32(3):186-9. 

 

26. Jarmila D.W. van der Bilt, Inne H.M. Borel Rinkes. Surgery and 

angiogenesis. Surgery and angiogenesis. Biochimica et 

Biophysica Acta 1654 (2004) 95–104. 

 

27. Cao Y,  Future options of anti-angiogenic cancer therapy. 

Chinese Journal of Cancer 2016, 35:21 

 

28. Jessica M. Castañeda-Gill and Jamboor K. Vishwanatha. 

Antiangiogenic mechanisms and factors in breast cancer 

treatment. J Carcinog. 2016; 15: 1. 

 

29. Vasudev NS, Reynolds AR. Anti‐angiogenic therapy for 

cancer: current progress, unresolved questions and future 

directions. Angiogenesis 2014; 17 (3): 471-494 

 

30. Trayhurn P. Hypoxia and adipose tissue function and 

dysfunction in obesity. Physiol Rev. 2013 Jan;93(1):1-21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright © 2017 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution 

License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original work is properly cited. All Rights reserved by international journal of Medical Science and Discovery.  


