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ABSTRACT 

Endocrine Disruptors (EDs) such ns lead, cadm1um, arsenic, polychlorinnted biphcnyls (PCBs) nnd 

bisphenol-A (BPA) are associated with increased risk of Brel!St Cancer (BCn). Human epithelial 
' 

receptor, oestrogen, progesterone nnd their receptors, gonadotrophins nnd thyroid hormones are also 

implicated in the aetiology of BCn but remains controversial. Although, severul !tudi� hove been 

conducted on BCa, the relationship of EDs ,vith the hormones nnd receptors has not been fully 

explored. This study was designed to examine the relationship of these endocrine disruptors ,vith 

pituitary, gonadal, thyroid hormones and selected receptors in Nigerian ,vomen 1vith breost cancer. 

One hundred and seventy non-pregnant ,vomen aged 48.3±1.3 years were purposively selected from the 

Surgical Oncology Clinic, University College Hospital, Ibadan. The study comprised of 85 

Histologically-Confirmed Breast Cancer pre-therapy (HCBCn) ,vhieh 1verc sub-divided into 

prcmcnopousol-HCBCn and postmenopausnl-HCBCn. TI1cse ,vere matched 1vilh 85 Apparently Healthy 

\Vomen without BCn (Atl\VB) comprising of prcmenopnusnl-AH\VB nnd postmcnopousal-AH\VB 

according to age and menstrual phase. Anthropometry and Blood Pressure (BP) ,vere detcnnined 1v11h 

standard methods. Blood was obtnined from participants and eentri fugcd to obtain scrum. Scrurn lend, 

cadmium and nrscnic were determined using atomic absorption spectrophotometry. Bisphcnol-A and 
PCBs were determined using HPLC and gas chromntogrnphy, respectively. Oestrodiol, progesterone, 

Luteiniiing Honnone (LH), Follicle Stimulating Hormone (FSH), TI1yroid Stimulating Hormone 
(TSH), Free TI1yroxinc (FT4) and Free Triiodothyronine (FT3) levels were detennined using ELISA. 

Expression of Oestrogen Receptor (ER), Progesterone Receptor (PR) ond Human Ep1thclia.J Receptor 2 
(HER2) were dctennined using immunohrstoehemistry. Dnta ,vcrc nnnlysed using dcscriplJvc stnllstics, 

Student's t-tcsl nnd multiple regression nt aoos, 

\Vnist Circumference (\VC), Hip Circumference (IIC), weight, height, \Vnist-Hip-R11110 (\VJIR). \\lrust

Heigbt-Rntio (\VHtR) were signilic11ntly higher in HCBCo compared with AJI\VB (89.9±1 1 ,s 
82.6±1.2 cm; 101.8±1.1 vs 98.S:tl.O cm; 69.2±1.4 vs 62.1±1.1 kg; 1.63±0.0 \'S 1.58±0.0 m: 0.9.tO.O vs 
0.8-.tO.O; 55.3:1:0.7 vs 52.4±0.7, respectively). TI1c llCBCn bad sign1ficnntly higher levels of lc.1d. 

cadmium, orsenic, PCBs nnd b1sphcnol-/\ com pored ,Yith Al !\VB (S.5:1:0.2 \'S 1.8:t.O.O µg/dL: 0.04-.tO.O 
vs O.Ol:1:0.0 µg/dL; 0.30±0.0 vs 0.04i0.0 11ivdL; 0.8±0.5 vs 0.3:!:0.0 µg/dL: 0.8±0.7 vs 0.410.0 ing/dL,
r«:!pectivcly). The FT. wos signiliC11J1Uy hig)n:r in IICBCo thnn /\11\VB ( I  7.8±0.4 ,·s 14 7±0.3 pniol L). 
There was no difference in LIi, FSII ond TSII in IICBCo compru-cd \\'1th AH\\'13 Progesterone nnd
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ABSTRACT 

Endocrine Disruptors (EDs) such as lead, cadmium, arsenic, polychlorinntod biphcnyls (PCBs) ond 

bisphenol-A (BPA) are associated ,vilh in?Uscd risk of Breast Coocer (BCn). Human epithelial 

receptor, oestrogen, progesterone ond their receptors, gonodotrophins and thyroid honnoncs ore also 

i.mplicated in the aetiology of BCa but remains controversial. Although, scvcrol !tudi� hove been

conducted on BCa, the relationship of  EDs ,vilh the hormones ond receptors has not been fully

explored. This study was designed to examine the relationship of these endocrine disruptors ,vith

pituitary, gonadal, thyroid hormones ond selected rc<:eptors in Nigerian ,vomen ,vith breast cancer.

One hundred ond seventy non-prcgnont ,vomen aged 48.3±1 .3 years ,vcrc purposively selected from the 

Surgical Oncology Clinic, University College Hospital, Ibadan. The study comprised of 85 

Histologically-Confirmed Breast Cancer pre-therapy (HCBCo) ,vhich ,vcrc sub-divided into 

prcmcnopousol-HCBCa and postmenopausol-HCBCa. These ,vere matched \\rilh 85 Apparently Hcnlthy 

\Vomcn without BCa (A.H\VB) comprising of premenopousal-AH\VB nnd postmenopousal-AHWB 
according to age and menstrual phase. Anthropometry and Blood Pressure (BP) were determined ,vith 

standard methods. Blood was obtained from participants and centrifuged to obtain scrum. Scrum lcad, 

cadmium ond arsenic were determined using atomic nbsorption spectrophotometry. Bisphcnol-A and 

PCBs were determined using HPLC ond gos chromotogrnphy, respectively. Ocstradiol, progesterone, 

Luteinizing llormonc (LH), Follicle Stimulating Hormone (FSH}, TI1yroid Stimulating Hormone 
(TSH}, Free TI1yroxinc (FT,) and Free Triiodothyronine (FT,) levels ,vere detennined using ELISA. 

Expression of Oestrogen Receptor (ER}, Progesterone Receptor (PR) and Human Epllhcliol Receptor 2
(HER2) were determined using immunohis1ochemistry. Onto ,vcrc nnolyscd using dcscripl1vc stnustics, 

Student's 1-test ond multiple regression ot Cl()Qj,

\Vnist Circumference (\VC), Hip Circumference (IIC), weight, height, \Vo.ist-Hip-Rot10 (\VI IR), \Vrust
Height-RBtio (\VHtR} were significantly higher in HCBCo compared with 1\II\VB (89.9±1 1 vs

82.�l.2 cm; 101.8=1.I vs 98.S±I.O c,n; 69.2:1:1.4 vs 62.1±1.1 kg; 1.63±0.0 vs 1.58±0.0 m; 0.9±0.0 ,-s
0 8t0.0; 55.3±0.7 vs 52.4:1:0.7, respectively). The IICOCo hod s1gn11iconlly lusher levels of lead.

cadmium, arsenic, PCBs nnd b1sphcnol-A complll'cd \\'ith AI-I\VB (5.5:1:0.2 vs l.&.i.0.0 µg/dL; 0.04:tO.O
vs 0.01*0.0 µg/dL; 0.30±0.0 vs 0.04:1:0.0 µg/dL; 0.8*0.S VS 0.3:1:0.0 µg/dL; 0.8±0.7 vs 0.4±0.0 mg/di._
rcspccttvcly). The FT, ,vas sign1ficantly higlltr in IICBCn than Al l\VO ( 17.8.t0.4 ,� 14 7:1:0 J pmol L).
There wos no dilTcrencc In LH, FSII nnd TSII in IICl3Cn comp:ircd ,v1th AH\VB Prog�tcrone and

II 

UNIVERSITY O
F IB

ADAN LI
BRARY

ARICAN DIGITAL HEALTH RESPOSITORY PROJECT



ocstradiol ,vere higher in posunenopausal-HCBCa compared ,vith postmcnopausal-AHWB. (2.09±0.35 

vs 1.04:!:0. IO nmol/L; 156.48±12.42 vs 90.42±3.59 pmol/L, respccttvcly) Regression analysis sho"'•ed 

that in HCBCa, ocstradiol and \VC jointly predicted lead and cadmium (/J>0.348, /3>5.830, 

respectively). Dio.stolic-BP predicted cadmium (IJ=0.299), \VHR and HC predicted ar.;cn.1c (�>2.732) 

while FT1, WRtR and height positively predicted BPA (/3>0.404). Contrarily, these relationships were 

absent in Af-f\VB. Fifty-five tumour samples (69.6%) exhibited ER-, PR- and l-fER2- expressions (triple 

negative) ,vhile 2 (2.5%) demonstrated ER+, PR+ and HER2+ expressions. Fifty-t\vo tumour samples 

( I 00%) in prcmenopnusnl-HCBCo exhibited ER-IPR- co-expressions while 46 (88.5%) exhibited 

HER2- expression. However, 18 (66.7%), 18 (66.7%) and 17 (63.0%) postmcnopousal-HCBCa 

exhibited ER-, PR-and I IER2-tumour expressions, respectively. 

Endocrine disruptors could have contributed to odiposity ond be associated ,vith negative receptor 

expression, which may induce cell proliferotion and probably cause derangement in thyroid 

mctobolism. 

KcY\YOrds: Adiposity, \Vomcn with brco.st cancer, Endocrine disruptors, Honnonc receptors. 

\Vord count: 499 

' 
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HRT: 
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TDLU: 

TIMP-1: 
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TRH: 

TSH: 

UCH: 
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Progesterone receptor-a 

Progesterone receptor P 

Progesterone receptor knockout mice 

Short-chain fotty acids 

Sulfhydryl 

Sex hormone binding globulin 
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VEGF: 

\VC: 
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Vascular endothelial gro,vth factor 

\Vaist circumference 

\Vorld Health Organizanon 

\Vaist Hip Ratio 
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CHAPTER Ol\'E 

1.0 INTRODUCTION

Brcnst cancer is one of the most common types of  cancer that affects millions of women around 
' 

the world ,vith a noticeable fatality rate (Msolly el al., 2011 ). In Nigeria, the incidence ,vhich has 

been reported to be on the increase has been attributed 10 changes in demography, soc10-

economic status and epidemiological risk factors (Adcbnrnowo and Ajayi, 2000; Privalsky, 

2002). Several hormonc-rcloted factors, such as age nt menarche, pnrity and ogc at menopause, 

are associated with breast cancer (Hel2Jsoucr el al., 1994). �1loreover, high levels of endogenous 

scit hormones, especially oestrogens, are believed to increase breost cancer risk (Ho el al., 2009). 

l 7!l-<>cstradiol (E2) is the most potent natural oestrogen and it is secreted by the granulosa and

theea cells of the ovnrics (Rotstein. 2011). This is under the control of the piruitary honnones,

Follicle Stimulating Hom1one (FSH) and Lutc:inizing Hom1onc (LI I). FSH stimulates the gro,vth

and recruitment of immarure ovnrian follicles in the ovary (Zhou el al., 2013). Tliis is in addition

to the fact that it regulates o.romatase activity, wherw LH is responsible for the actual

production of o.ndrogcns in the ovnrion theea cells, thus providing the substrate for aromntiz.ation

to oestrogens in the gro.nulosa cells (Powell cl al., 2003; Rotstein, 2011). The principal function

of the oestrogens is to couse cellular proliferation and growth of the tissues of the sc.,c organs.

This includes the development of the stromal tissues of the breost. It is thought thot in promoting

the growth of breast's end buds, oestrogens moy contribute to on incrc11Sc in cells that become

prone to cancerous growth later in life (Russo ond Russo, 1998; Oriskcn, 2008). Reports from

animal studies o.nd cultured humon breast cells also suggest the induction of mammary tumours

by oestrogens (Drabsch el al., 2007). tvlorco,rcr, FSI I has been linked ,vith brcnst cnncc:r cell

proliferation ond an increased risk of brcnst cancer dcvclopmcnl in females \\1ho hove undergone

infertility treatments (Zrcik el al .. 2010).

Progesterone, o sex hormone is pri1narily produced by the gronulosa-lutcin cells of the corpiu

/111c11m during the lutcal ph11sc of the menstrual cycle llS ,veil as the syncytiotrophoblDSt of the 

plncenlo during pregnancy. It cnho.nccs breast's lobular-11lvcolar development ,n prcpnrolion for

milk sccreuon and fociltlolcs in1planl11hon ond moinlcnonec of wly prcgruinc)' (AI-A.smakh • •

2007). Although, the role of progesterone 1n brca,t cancer 1s controvcnial, 111s sui:scstcd lhot its
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CHAPTER 01'\'"E 

t.0 INTRODUCTION

Breast cancer is one of the most common types of cancer that affects millions of \Vomen around 
' 

the world \Vith o noticeable fatality rate (Msolly et al., 2011). 1n Nigeria, the incidence \Vhich hos 

been reported to be on the increase bas been attributed to chnngcs in demography, socio

economic stntus and epidemiological risk foctors (Adcbnmo1vo and Ajayi, 2000; Privalsky, 

2002). Several honnonc-rclntcd factors, such as age at menarche, parity nnd oge at menopause, 

o.re associated with breast cancer (Helzlsouer et al., 1994). Nloreover, high levels of endogenous 

sex hormones, especially oestrogens, are believed to increase brcost cancer risk (Ho ct al., 2009). 

I 7jl-ocstrodiol (E2) is the most potent natural oestrogen nnd it is secreted by the gmnuloso nnd 

theca cells of the ovnrics (Rotstein, 2011 ). This is under the control of the pituitary hormones, 

Follicle Stimulating Hormone (FSH) and Luteinizing Hom1one (LH). FSH stimulates the gro\vth 

and recruitment of immature ovnrian follicles in the ovary (Zhou et al., 20 I J). TI1is is in nddition 

to the fnet that it regulates oromntnsc activity, \\•hereas LH is responsible for the actual 

production of androgens in the ovarinn thcca cells, thus providing the substrnte for oromntization 

to oestrogens in the granulosn cells (Po19ell el al., 2003; Rotstein, 2011). The principal function 

of the oestrogens is to cause ecllulnr proliferation and gro1vth of the tissues of the sex organs. 

This includes the develop1ncnt of the stron1nl tissues of the breast. It is thought that in promoting 

the gtO\Vth of breast's end buds, oestrogens may contribute to o.n increase in cells that become 

prone 10 cancerous growth Inter in life (Russo nnd Russo, 1998; Briskcn, 2008). Rcpons from 

animal studies nnd cultured human breast cells also suggest the induction of mammlll')' tun1ours 

by oestrogens (Drobsch et nl., 2007). Moreover, FSH has been linked \vith brc.\St cancer cell 

prolifcrolion nnd on increased risk of bccast cancer development in fe1noles who hove undergone 

infertility treatments (Zrcik ct al. 20 I 0). 

Progesterone, o sex hormone is primarily produced by the gro.nulosn-lute1n cells of the corpus

l11tc11m during the lulcol phase of the menstrual cycle os well o.s lhe syneytiotrophoblost of the 
ploccnto during pregnancy. It cnhnnccs breast's lobulor-olvcolnr development 1n prcp:uution for 

milk secretion and fnclhtolcs implnntat�on ond molntcno.ncc of C31'1)' prcgnMC)' (Al-As,nllkh.

2007), Althoush, the role of progesterone 1n breast C411Ccr 1, controvc:nial, il 1s sugscstcd thot ,ts 
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activity of opposing oestrogcnic stimulation of the breast, decreases breast cancer risk (Ho ct al.,

2009). Conversely, it is thought that the risk of breast cancer is increased because breast mitotic 

rates are highest in the luteal phase (,vith high progesterone levels) of the menstrual cycle (Ho ct

al., 2009; \Vang et al., 2009). 

Thyroid hormones ore the only iodine:COntaining substances of physiologic significance in 

vertebrates (Bello o.nd Bakari, 2012). Thyrotropin Releasing Hormone (TRH) acts on the 

pituitary thyrotropcs to stimulate both the synthesis and release of Thyroid Stimuloting Hormone 

(TSH). Thyroid stimulating hormone controls the size and number of thyroid folliculor cells. It 

stimulates the thyroid gland to produce thyroxine (T,). Thyroxine, a prohormone, 1s converted to 

triiodothyronine ("f,), the active form of thyroid hormone in the peripheral tissues by S'

deiodination (Krassas ct al., 2010; Bello 11I1d Bnkari, 2012). lt is postulated that the thyroid gland 

interacts ,vith the breast tissues, based on the common property of the mammary and thyroid 

epithelial cells to concentrate iodine by a membrane active trnnsport 1ncchnnism. Additionally, 

TSH receptors in fatty tissues ,vhich ore abundant in mammary gland hove been reported to be o 

possible reason for this interaction ("furkcn cl al., 2003; Ali c1 al., 2011 ). Thus, thyroid hormones 

appear to stimulate breast's lobular development, contributing to the differentiation of normal 

breast tissue (Lai ct al., 2002; Neville ct al., 2002). Ho,vcver, the relationship bct,vccn brc4St 

cancer and thyroid honnonc is controvcrs'ial (Saraiva ct al .• 2005; Ali c1 al., 2011 ). 

Hormone receptors are ligand-activated proteins that regulate tronscription of selected genes. 

Oestrogen Receptor (ER) and Progesterone Receptor (PR) ploy importMt roles 1n the gro,vth and 

differentialion of breast cancers making them important prognostic morkers (Patel et al., 2013; 

Ramsey cl al., 201 S). The biologic, prognostic ond predictive importnnce of BSSCSsmcnt of ER 

expression in brenst cancer is well established. However, the nsscssment of PR oppe3rS 

controversml in some regions or the world (Hefti et al., 2013: Qiao er al., 2013), �lost e,idcncc 

regarding the prognostic role of rR is bllScd upon the ossun1ption th:it its c.,;prcssion indicates 11

functioning ER pathway (Ravd1n ct al .. 1992). Results from obscrvnllonal s1ut11cs sho,, ed thQt 

loss of PR expression wos 11Ssociatcd with worse prognosis umong f:.R..- breast co.nccr (Dunn,,'lltd 

er al., 2007; rrat ct al., 2013). 11,csc results suggest� that cvnluauon of PR st:itus in ER+ bl"QSt 

cancer might be helpful 1n 1dcnlif)'lng those most likely lo benefit from hormonnl tl)mpy (Hefti 

et al, 2013). Moreover, patients ,vilh E�- nnd/ or PR- breast cancer have �-n rq,oned 10 h:>,c 
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higher mortality compared ,vith those ,vith ER+ and/ or PR+ (Anderson et al., 2001 ). Human 

Epithelial Receptor 2 (HER 2) nlso kno,vn ns ErbB2-neu, located on chromosome I 7q2 I is also 

considered to be closely nssociated ,vith the occurrence nnd development of brcnst cancer 

(Go,vn, 2008). HER 2 is inactive under normnl physiologicnl conditions but upon activation, it

may enhance tumour invnsion and metastasis (Guo and Bai, 2008). Hence, HER 2 status is 

important in the treatment of patients, particularly those ,,�th metnstatie tumours ,vho respond to 

Herceptin (Olayioye, 2001; Khokher e1 al., 201J). The knowledge of the different expression 

pallerns of ER, PR and HER 2 is essential in planning the management of the discosc (Lo,v ct

al., 1992; Sacks and Baum, 1993). 

Recent fmdings have suggested the contribution of environmental factors to the high incidence 

of breast cancer (Ragob el al., 2014). The cUITCllt industrial revolution hns brought about an 

increased use of various metals ond compounds in industry, agriculture ond medicine (Antila cl

al., 1996; Caserta cl al., 2008). This is coupled 10 the ,vidc spread environmental pollution ,vhich 

bns been reported 1n Nigeria (Anetor e1 al., 2005). Environmental pollution has led to on 

increased exposure not only to occupationally exposed workers but also to consumers of the 

various products and the gencrnl public at large (Adachi and Toinosho, 2004). Some of these 

metals and compounds have been reported to adversely affect the endocrine signaling system and 

are referred 10 as endocrine disruptors (EDs). 
' 

Endocrine disruptors (EDs) moy mimic, block or modulate the synthesis, release, transport, 

metabolism and binding or elimination of nnturol hormones. Even though EDs 1nay be present in 

the cnviron.ment at only VCrY low levels, tl1cy m11y still cause harmful effects, especially ,vhen 

scverol different compounds act on one torgct (lPCS, 2002). EDs ore ,vidcsprcad in food ch:uns 

and in the environment. 1l1cy include arsenic (As), codmium (Cd), lead (Pb), bisphenol-A (BPA) 

nnd polychlonnated b1phenyls (PCBs). Once in the environment, they ore almost impossible to 

climin11tc, becnusc they do not decompose. 1l1csc EDs nrc absorbed ihto the humnn system 

through dirfcrent routes. Arsenic nnd cadmium compounds as ,,•cll llS PCBs m lipophilic; hence. 

they rendily pcnctrole cell membranes (Carpenter cl al., 2005). On the otl1cr hMd, cadmium con 

bind to protein to fonn a complex, eodmium-mclollothioncln which 1s oth\'cly token into the cell 

by cndocytosis (Antlln cl al., 1996). Lead mny be absorbed by p:iss1vc diffusion while BPA 15

' 
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absorbed upon ingestion of BPA contaminated food and \voter {K.tlnnakar and Jayaraman. 1988; 
Kang el al .• 2006). 

Arsenic is o metnlloid that is ubiquitous in the environment. Humnn t.X'posurc inc.lodes ingestion 
of contaminated food and ,vater, inhalation of contaminated air nnd by dennol contact. Arsenic 

compounds nrc lipid soluble nnd \vithin 24 hours of absorption arc distributed throughout the 
body \vhere they cnn bind to sullhydl)1 (-SH) groups on proteins. Arsenic may nlso replace 
phosphorus in bone tissue and be stored for ye:irs (Bartolome et al., 1999). Mcthylntion 

efficiency in humans appears to decrease at high arsenic doses and studies sho\v that aging is 

associated with o diminishing capacity to methylate inorganic arsenic, resulting in increased 
retention of arsenic in soft tissues (Tseng ct al .• 2005) including breast tissues. Interaction of 
arsenic compounds with thyroid hom,onc hos been reported. Atsenitc (AsO/) ,vns reported to 
inhibit in vitro binding of triiodothyronine lo its nuclear receptor 01 relatively high (millimolar) 
concentrations (Takagi ct al., 1990). Chronic exposure 10 nrsenic co1npounds hos been associated 
with several types of cnnccr (Frum.kl in ct al., 2001 ). Arsenite blocks the binding of E? to ER
alpha (ERa), acts os a lignnd for ER thus, activating it in the absence of th<! honnone, suggesting 
that the metal interacts with the hormone binding domain of the ER. It inerc:iscs cell gTO\vth and 
mimicked the effects of E1, decreases the amount of ERo and increases the expression of the 

progesterone receptor (Stoica cl nl., 2000a). However, there is paucity of infonnation on arsenic 

in breast cnnccr patients in Nigeria. , 

Cadmium ranks close to lead ns n metal of current toxicological concern (ATSOR, 2005). It

occurs in nature i n  association with zinc and lend. Extraction and processing o f  these rnct.1.ls 

often lead to cnvironmcntnl contnminntion with Cd (Klaas�cn, 1996). Although, smoking is n 

well established source of cndmium exposure. tl1e ,nnjor route of cadn1ium exposure lS ingestion 
of shellfish and cert:iin food, particularly root vegetables, polatocs and groins (rice nnd ,vhcat) 
grown on C11dm1um-rich soils. (�1cLoughlin ct al., 1997). Cndm1u1n is o kJ10,,•n cumulahve 

toxicnnt \\•ith n biologicol half-life of n1orc tluU\ 10 years in humw. Cnd1n1um occumulotion 
occurs in Ilic adipose tissue, liver and kidneys (SivrikO)'il er nl., 2013). Only n sn,all frachon of 

inhaled or ingested Cd 1s c:<crctcd, resulting in increased body burden over time (fuJish1ro tt al. 

2012; Tckln cl nl., 2012). \Vomcn tend to hove higher Cd levels than men prcswnob\y bC(;j\USC of 

lower iron stores, which incrcnso Cd absorption (Olsson ct al., 2002; Reeve,; Mil Chru1ey, 2008) 

• 
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Thus, comparable environmental exposures to Cd may dispropor11onately affect \vomcn 

compared to men (Reeves and Chaney, 2008). Chronic lo\v Cd exposure \viii eventually result in 

accumulation to toxic levels (Sivrikaya cl al., 2013). 

The ability of cadmium to induce cell prolifcrotion, diffcrentintion, opoptosis and signal 

transduction by enhancement of protein phosphorylation, activation of transcription and 

translation factors suggests its ability lo induce brcnsl cancer (Siew1 ct al .. 2010). Moreover, 

cadmium has the potcntinl to disrupt endocrine function by behaving like sex hormones (Stoica 

ct al., 2000b). At low concentrations, the metal mimics the effects of ocstradiol nnd binds \Vith 

high nflinity 10 the hormone-binding domain of ERa. This binding involves several omino acids, 

suggesting that codmium nctivotcs lhc receptor through the formntion of o complex \vith specific 

residues in the hormone-binding domnin (Johnson cl al., 2003: Stoicn cl al., 2000b). Circulating 

conccntrolions of pituitnry hormones such as LH, FSH and TSH were nltcrcd in fcmolc rots

exposed to Cd and Pb (Mortin and Stoica, 2002). 

Lend has been rcpor1cd as o mctnl that can be found in drinking \Valer, \Vhich is o f  greol public 

hc:llth concern (ATSDR, 2005). Lcod conlnnunntion in the environment, resulting in toxicity in 

several body organs nnd systems bns been documented (Rothenberg ct al., 1994). This is 1n spite 

of the fact that Pb in gasoline, food cons and in points \VOS banned in lhc United States bct\vccn 

1980 and 1990. Recent reports showed 1h01 enamel points \Vith very high levels of Pb \\'ere sold 

freely in Nigeria (Clark ct al., 2007; Kessler, 2014). Lend adversely n!Tccts steroidogcnesis by 

substituting for zinc in the DNA binding zinc (Zn1')-lingcr motif of s1croidogcn1c enzymes. 

These enzymes ore Steroidogenic Acute Regulntory Protein (StAR), Cytochrome P450 side 

chrun cleovoge enzyme (CYP450cc) and 3 beta hydroxystcroid dchydrogennse (3P HSD). This 

results in decrease in the expression of the cntymcs. (Huong cl al., 2002; Luticn r1 al., 2004). 

The reported mcchnrusrns of Pb carcinogenesis are: direct DNA dnmoge ns o result of oxid3Uve 

stress, inhibiuon of DNA synthesis and repair, and c:lostogcn1c1ty (Mnnin r1 al. 2003; Anctor ct

al., 2005; Rogob ct al .. 2014). 111c results of cpidcmiologic studies invcs11go1ing the nssocuition 

of Pb exposure with cancer arc inconsistent and vary occording lo the type of C311Ct1'!1 n:poncd 

(Steenland cl al., 1992; \Vong ond Horris, 2000). 

Blsphenol-A (BPA) olso kno\lt'll llS (BPA, 2, 2-b,s (4-hydroxyphcnyl) propane is a component of 

a wricty of con1monly used household items It i s  used pnmnnly in the manufacture of 

s 
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polycnrbonate plastic, epoxy resins and as a non-polymer additive to other plastics (Peretz ct al .. 

2014). There is a ,vide spread and ,veil documented human exposure to SPA. Thts is due to its 

extensive use in lhe manufacture of consumer goods and products, including polycarbonate food 

containers and utensils, dental sealants, protective coatings, some flame retardants, and ,vater 

supply pipes (Calafat ct al., 2005; Kang et al., 2006; Brody et al., 2007). Studies on the safety of 

BPA nrc inconsistent (Ochlmann et al . ., 2009). It is thought that SPA binds to the oestrogen 

receptors with almost the same slrenglh as the ocslradiol thereby eliciting oestrogenic effects 

(\Vclshons ct al., 2006; Stahlhut at al., 2009). Moreover, SPA may also elicit a ropid response by 

binding non-classical membrane oestrogen receptors (ncmERs) (Alonso-Magdalena et al., 2005) 

or oestrogen-related receptors (ERRs) (Ben-Jonathon cl al., 2009). BPA exposure increases 

adipose moss in rats by activnting a key adipogcnic regulator Peroxisome Proliferntor Activated 

Receptor gamma (PPARy), thus contributing to ndiposity. n knO\\'Tl breast cancer risk factor 

(Somm ct al., 2009; van Kruijsdijk ct al., 2009; Kwintkie,vicz cl al., 2010). There i s  currently 

paucity of infonnation on the association of environmental exposure to  OPA and the risk of 

breast cancer in Nigerian women. 

Polychlorinatcd biphcnyls (PCBs) arc members of a chemical family that ,vere ,videly used in 

the past in industry as lubricants, coatings and insulauon materials for dielectric equipment hkc 

transformers nnd cnpocitors (Iyengar, 2005; Gray cl al, 2009). The release of PCBs to the 

environment has been reported lo be through poorly maintained hozordous ,vastc dumps and city 

landfills, illegal or improper dumping of hydraulic fluids/coolants, lcnks from clcctricol 

transformers and other equipment, burning of 1ncdicol, industrial or city ,vaste from older 

consumer goods like televisions (Gray cl al., 2009). Human exposure to PCBs is through 

1nhalation of contaminated air (outdoor or indoor), ingestion of conuun1nalcd food or non-food 

Items, and dermnl contact of oontaminotcd surfaces. lltc primary route of exposure to PCBs is 

through consumption of contorninntcd lipid-enriched foods (e.g. lish and cooking oils) as PCBs 

con accumulnte in these nnd other foodstuffs (Van-En,on ct al,. 2013). Studies on the association 

of PCBs and breast cancer aetiology ore cum:ntly inconsistent. Some dolll indicate thot high 

level� of PCB$ 11rc associated ,vith Otltrogcn· negative tumours, which a.re more 11Gl,'TCS$ive and 

h3vc n faster rote of progression (Muscot ct al., 2003 Kcrdlvcl ,, al., 2013) One of the 

meclu1n1sm� involved include the 1nduchon of cytochrome P-150 IAI (C't'PIAI) gene. An

1ncrca.1cd nsk for b!QSt cru1ccr ,vns reported for women wiU1 the htsJ,�t blood lcvch of PCBs 
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who also possessed CYP I A I vunant (Muscat ct al., 2003). Conversely, other studies did not find 

11Ssociation bel\vecn PCBs and breast cancer aetiology (Sapoz.hn1kova at al., 2004: Man1nez. c1

al., 20 I 0). 

There is a gro\ving interest in understanding ,vhcthcr exposure to toxic metals and chemicals 

contribute to the increasing number of breast cancer cases ,,.,orldwide. Unfortunately, relatively 

fe,v studies have investigated the impact of these environmental chemicals on general human 

health and even fc,vcr have addressed tHe roles endocrine disruptors may play in the initiation, 

promotion and progression of breast cancer (Martin eJ al., 2003; Parkin and Fernandez.. 2006). 

This present study ,vns designed to identify the possible relationships of endocrine disruptors 

,Vith pituitary, gonndal, thyroid hormones and selected receptors (ER. PR, HcR 2) in Nigerian 

women with breas1 cancer. 

1. I Rcscnrch Questions

I. Do p11rticipants ,vilh breast cancer have altered levels of reproduc1ive and thyroid

hormones?

2. \Vhat is the paltcm of expression of ER, PR nnd HER2 in ,,,omen ,vith breast cancer'!

3. Do particip:ints with breast cnncer have increased levels of EDs?

4. Arc the aherotions in hormone levels due to increased levels of EDs?

5. Arc there relationships among the EDs, hormones and the receptors (ER, PR and HER2)?

• 

l.2 Rationale for the Study

The incidence of breast cancer in Nigeria has been reported. 13.S per 100,000 ,n the 1980s, 33.3 

per 100,000 in 1992, 116 ix:r 100,000 in 200l(Adebamowo ct al., 2003). In spite of the 

numerous thcones that hove been proposed, the exact aetiology of brc.Mt cancer h:is not been 

clearly defined (ljoduoln ond Smith, 1998; Adcborno,vo and Ajayi, 2000: Omar ct al., 2003). 

Triple negative bl'C3st cancer is aggrcss1vc. h hns been reported to be pcculh1r to Afncnn

nmerican, and suggested lo be common in Africnn young ,, omen (I luo c1 al., 2009) Studies 

oimed ot determining the pnthogcnesis of the molecular subtypes that d1sproponionotcl) affect 

young women or Africnn ancestry ore currently spnne. 
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High levels of endogenous se.� honnones particularly oestrogens arc thought to increase the nsk 

of breast cancer (Ho et al., 2009). Ho"rever, the role of progesterone nnd gonadotropins in the 

octiology of breast cancer is controversial. 

Thyroid honnones appear to stimulate breast's lobulnr development, thereby contributing to 

nonnal breast tissue differentiation (Neville et al., 2002). The role of thyroid hormones in the 

aetiology of breast cancer has not been systematically studied in indigenous women of Sub

saha.ran Africa.. 

' 

Environmental exposure to EDs has been implicntcd in the aetiology of breast cancer (Ra gab ct

al., 2014). However, there is currently paucity of information on the serum concentration of 

these EDs; lead, cadmium, arsenic, bisphcnol-A, polychlorinated b1phenyls. 

There arc repons of interactions of the EDs with the hormone signalling path,vays (Caserta ct al.,

2008). There is paucity of infonnation on the internet ions of EDs ,vith sex :111d thyroid hormones 

in Nigerian ,vomcn ,vith brcosl conccr. 

1.3 Aini 

111is present srudy was designed to identify the relationships of endocrine disruptors ,V1t11 

pituitary, gonadal, thyroid honnoncs ond selected receptors (ER, PR, HER 2) in Nigcrion ,vomcn 

,vith breast conecr. 

1.4 Objectives 

a. To determine the contribution or'reproductive nnd thyroid honnoncs to the pnthogcnes1s

of breast c:111cer.

b. To identify the pancm of expression of honnone receptors 1n Nigerian women "'•th

brcast cancer.

e. To understand the role of endocrine disruptors 1n brcnst c:irc1nogcnesis.

d. To find possible relationships omong endocrine disruptors, bonnones and sotne receptors

in Nigerian women with breast cancer.
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1.5 Research Hypothesis 

Exposure to Pb, Cd, As, BPA nnd PCBs ,vhich may result in altered serum levels of 

reproductive, thyroid honnoncs nnd expression of ER, PR and HER 2 could be ossoc1a1cd ,vi1h 

breast cancer developmenl. 

1.6 The Slgnincancc or the Study 

Examining the roles of lead, cadmium, arsenic, bisphenol-A, polychlorinoted biphenyl.s. 

reproductive and thyroid honnoncs in participants with breast cancer might help in the 

prevention, early diagnosis and treatment, ofbrc:ast cancer. 
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CUAPTERTIVO 

2.0 LITERATURE REVlE\V 

2.1 Epidemiology of Cancer 

Cancer has been reported as the most dreaded non-communicable disease in developing 

countries, where ii is invnriobly fotal. This is due 10 lock of ndcquatc preventive and curative 

services. This is unlike the developed countries that hove policies, strategics and programmes for 

cancer prevention and management (\VHO, 2002; Thun, 20 IO; Nnodu, 20 IO; Kola\volc, 2011 ). 

Although, the incidence of cancer is rising globally, the developing countries account for about 

52% of this increase and about 70% of cancer deaths (Parkin, 2003: Kola,volc, 2011) ,vh1le 
• 

possessing only 5% of global funds for cancer control and very fe\l,' human and material 

resources (Jones, 1999). Cancer is the second most common cause of de.1th constituting about 

12% of oil deaths oiler cardiovosculor discosc. Globolly, cancer kills more people than 

tuberculosis, Human immune virus/Acquired lm1nune Deficiency Syndrome (HIV/AIDS) ond 

mo1nrio combined (\VHO 20060, 2006b). In 2007, there ,vere 11 tnillion cancer cases, 7 1nillion 

cancer deaths and 25 million people living ,vilh cancer globally. This is projected 10 increase 10

27 million coses, 17 million dc:ilhs nnd 75 million people living ,vith cancer in 2050 (\VHO, 

2002; \VHO, 2005). A fricn carries on incrcosing cancer burden, 75% of the 650,000 o.nnuru coses 

present lole and arc 01 younger oges ond obout 510,000 deaths occur (Ngomn, 2006). In Nigeria, 

there nre about I 00,000 nC\v cancer coses onnunlly (Durosinmi, 2008). The incidence of cancer 

in Nigerian men ond women by 2020 will be 90. 7/100,000 and I 00.9/100,000 respectively and 

the de.iths rates will be 72. 7/100,000 and 76.0/100,000, respectively (\VHO, 2008). Cancer 

accounts for 4.4% of nil dcathi. o.nd is likely to increase to 6.8% 1n 2030. Out of 89,000 cancer 

deaths in 2005, S4000 were individunls younger tho.n 70 ycnrs (\Vl 10, 2008). Cancers "ill yet 

pose significant eh111lcngc to N1gcri11 and other dcvclop1ng countries which currently h11vc 

insufficient cnnccr control programs directed ot reducing cancer 1ne1dcncc nnd mortrul\)' nnd to 

improve qunlity of life (Kolo,vole, 2011 ). The netiology of m11ny cnnccrs 11rc sttll unkno,,'D. 

howc,•cr there ore risk factors which arc either modifiable or non•modifiablc. 
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2.2 lncideoce, i\1orbidity and i\1ortality of Breast Cancer

Breast cancer is caused by the development of malignant cells in the breast and has been reported

as a major health burden ,vorld,vide (\Vang et al .. 2009). IL is the most common type of cancer 

among won,en in both high-resource and lo\\•-resource settings. It is responsible for over one 

million of the estimated ten million neoplasms diagnosed ,,,orld,,•ide each ye:ir in both genders 

(Ferlny et al .. 2001). It is also the primary cause of cancer death among ,vomcn globally and ,vos 

responsible for about 375,000 deaths in the year 2000 (Fcrlay ct al., 200 I). As a consequence of 

changing c,,posurcs to reproductive and nutrition-related determinants over time, ,vomcn arc nt 

increasingly high risk of breast cancer, ,vilh incidence rotes increasing in n,ost countries and 

regions of the world in the past few decades (Broy el al .. 2004). TI1c most ropid rises in incidence 

rate arc seen in developing countries, where breast cancer risk has historically been lo,v relative 

to industrialized countries (Adcbnmowo el al .. 2003). 1n Nigeria, the incidence of breast c.,ncer 

has been reported 10 be on the increase (Adcbomowo and Ajayi, 2000). I t  increased from 13.8-

15.3 per I 00,000 in the 1980s 10 33.6 per I 00,000 in 1992 and 116 per I 00,000 in 200 I 

(Adcbnmowo et al., 2003). The increasing trends of breast cancer in the developing countries arc 

often considered the rcsuli of the 'westernization' of lifestyles such ns; delay in childbearing, 

dietary habits and exposure 10 exogenous oestrogen, to,vnrds n distribution closer in profile to 

that of women in industrialised countries (Borton c1 al., 1999; Broy cl al., 2004). 

An increase 1n the occurrence of breast cancer in premenopnusal ,vomen in recent times has been 

reported (Abdulkorccm, 2009). A report from the Niger Delta region of Nigeria sho,ved that 65% 

of breast cancer coses occurred al 50 years and bclo,v; S0°/4 occurred between ages 30 and 45

ycnrs (Sulc, 2011). This was similar to other local reports in which premenopausnl women 

accounted for between 57% and 67% of breast cnncer cnses (Adesunkanmi, 2006; Okobio, 2006; 

Kcnc, 2010) while postmenopnusal ,vomen accounted for 20% of cases ,n ceruun studies 

(Oluwotos,n and Olodcpo, 2006). n,esc reports illustrate the prominence of pretncnop:ius:11 

breast cancer ,n Nigeria (Okonofun ct al., 1990; Sule. 2011). Lccnl in vestigators ha,e attributed 

lhc higher incidence of premcnop�usal breast cancer to populolton demogruphics (Adcbnmowo 

and AJoyi, 2000). Tius wns put in p1.'T'Spcctlve \\'ilh o life cxpcttMcy ot birth in Nigeria of s 1.56 

years in the ycor 2000 ond 46.94 YCilfS in the year 2009 (CIA. 2009) 1 hghcr hfc c�pcttnncy at 

7S nnd 82 yCllrs wo� reported for United Stoic:$ and Britain �pec11, d) (CIA, �009). lltu.\, 
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• 

\vomcn an this country (Nigeria) n1ay not live long enough for posrmcnopausal breasl cancer, 

Emerging reports holds rhot rhc incidence of premenopausal brcasr cancer 1s higher in Afnco.n 

Americans thun in their Caucasian counterpart in spite of o life expecrancy 01 74 and 80 years 

respectively (Pmhciro, 2005). TI1c reason for this 1s nor yet clear. 

Approx11nntcly 10-15% ofpn tients \vith brcast cancer has the aggressive type (tumour \Vith tnple 

negative honnonc receptors i.e. ER-, PR· and HER2-) nnd develops d1stan1 metastasis \Vtthin 

three years oflcr the initial detection of the pri1nary tumour (GaJ.....,vaya et al., 2008). This oppcars 

to be peculiar to Blncks (TI1ompson, 2006). This also results in unpredictable disease an \Vh1ch 

sonic patients present \Vith rclntively early stage disease 11nd die of wide sprc.1d metastasis \vilhin 

sax months and one ye.ir, whale others present \I ith ad\'anccd disCllSc and yet survive longer 

(Gak\voyn ct nl., 2008). The predominant fc.1ture of late presentation of brc.1St co.nccr had been 

reported over three decades in igeria (Lawana et al., 1973; Kh1vaja ct al., 1980; Cl11cdo11e, 

1985; lhc�'"\vobn, 1992; Adebomo\vo and Adekunlc, 1999; Okobio ct al., 2006). This has been 

Q 
Q 

er, 

ft 

observed to be coupled \\•ith attendant poor outcome (Abdulknrccm, 2009). Lock of e.st.:ablishcd 

nationnl screening program for breast cancer has been reported os one of the r�ns adduced to 

lntc prcscntntaon \Vith advonccd breast c.inccr. Other factors arc lo\v social economic level 

(poverty), feor of m:1Stectomy and 1gnorMce (A1ck1gbc, 1991; Elumelu ct al 2011) Po\crty 

coupled \\1th 1gnoroncc does not only impede access to health care system, but 1s llSSOCl:llcd w·11h 

other co-factors that can relatively alTect outcomes such a.s co-morbidity and lack ofbre:1.St he:ilth 

awarcn�s (Oluwolc ct al., 2003). 

� 
::,,,. 

I� 

Mcwtas1s IS the IC3d1ng c:iuse of mortality in patient diagnosed with brc.ut cancer (Schoppmann 

et al. 2002). Most bl'C33t cancer deaths ore due to advanced cancer diagnosed when mCU.Slllscs 

have alre.-idy dissmun:itcd to lymph nodes or d1stilllt organs (Auucr ct al, 2009) Despite lllllll)

advnncc:s an dingnosis nnd screening, lhc disease is fn:qucntJy d1sco�crcd after 11 hiu sp� to 

rcg1onol lymph node or even nftcr d1s�n11nataon of distant mcww1i (�ln1 and Oro mWl. 

2000). It has been reported that obout 20 to JO';• of patients w 1th brcut cuccr "1II c,pc:r1cocc 

n:laple "1th distant mct1�tnt1c d1sca.\e (Popool1 ct al. 2012). 

In N1gc:rio, the most common histolog1col l)'J'C or breast C<lllCU 1� 1n,ua,� duc:u.l curonom, 

11111 occount.1 for about 73-80,� of CA.\CS (Sulc, lOl l) II \\-U oh$mcd that the- rc4k ascortnm1 
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women in this country (Nigeria) may not live long enough for postmcnopausal breast cancer. 

Emerging reports holds that the incidence of premenopausal brC4St cancer ,s higher in A fncan

Amcncans than in their Caucasian counterpart in spite of o life expectancy at 74 and 80 years 

respectively (Pinheiro, 200S). TI1c reason for this i s  not yet clear. 

Approxi1nately I 0-15¾ of patients ,vith brenst cancer hos the aggressive type (tumour ,vith tnplc 

negative honnone receptors i.e. ER·, PR- and HER2·) ond develops distant merns1os1s 1v11hin 

three years oflcr the initial detection of the primary tumour (Golnvaya cl al., 2008). This appears 

to be pcculinr to Blacks (TI1ompson, 2006). This also results in unpredictable disease 1n ,vhrch 

son1c patients present with rclallvcly C3J'ly stage disease nnd die of ,vidc spread metastasis ,vi thin 

s1x months and one year, wlule others present 1vith advanced disease and yet survive longer 

(Gak1vnyn ct nl., 2008). The predominant feature of late presentation of breast C4nccr had been 

rq,orted over three decodes in rgcrio (Lowonr cl al., 1973; Kh1vaja ti al., 1980; Chredozre, 

198S; lhck,voba, 1992; Adebnmowo and Adckunle, 1999; Okobio cl al .. 2006). This has been 

observed to be coupled with attendant poor outcome (Abdulkorccm, 2009). Lock of cst.1blishcd 

national screening program for brenst cancer hns been reported as one of  the reasons adduced to 

late prcsentotron wrth advanced breast C.111cer. Other factors are l01v social cconom1e level 

(poverty), fear of rnastectomy and ignorance (AJckigbe, 1991, Elumelu cl al. 2011) Po, crty 

coupled ,vith rgnonince does not only impede access to hC3.lth care system, but 1s assoaated "rth 

other co-factors that= relatively orrect outcomes such o.s co-morbidity ond lock of breast health 

awareness (Oluwolc cl al., 2003). 

MctllStnsrs is the leading eause of mortality in p.iuent diagnosed ,,1th breast cancer (SchopplllllM 

et al.. 2002) �lost breast cancer deaths are due to advanced C.111ccr diagnosed when mcu.swcs 

have already disscmiruucd to lymph nodes or di5t411t organs (Auucr rt al� 2009). Despite mony 

odvoncci; in dlagnosrs and screening, the drsc::isc 1s frequently drscovc:nd after rt ho..s spmad 1o 

regional lymph node or even after d1s.\c:nunallon of dr\lonl mctuwrs (�111.r IUld G� 

2000). It has been reported th.et about 20 to 3�� of r,1Ucnts \\1th brtast 01lk."Cr "'II '-'<J'C1"1cntt

rclop�e with drslllnt mctastatrc disease (Poroola rt at 2012). 

In N1gcn11, the most common histologrcal l)"rC (If lircasl C4nett I\ 1n,w,t lluctAI tur\'.tnOOI&.

Th11 otcounlJ for obout 73-80' • of caso (Sulc:, 2011) It "'ll' N'$Cl'\N �t � re-at 'SC or bras! 

ll 
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cancer in Nigcrion ,vomcn is about a decade earlier thon Caucas1on 1vomcn (Okob1a ct al., 2006). 

The survival rate of breast cllllccr in Nigeria is low (about I O�a) 1vhen compared ,virh survival 

rate of 50% in Easr Africa. Moreover, a survival rate o f  85% ,vns reported for Americans 

(Olopnde, 2004; Adcrifn and 0Jil...-uru, 2009). 

2.3 Risk Factors of Breast Cancer 

The two pnmnry nsk factors of breast cancer arc increasing maternal age nnd female gender. 

Other risk factors ore; longer reproductive span, exposure 10 exogenous honnones, soc10-

cconom1c status, obesity, abnormal genes (BRCA I, BRCA2 genes): less than I 0% of oil breast 

cancers con be attributed to genetic factors (Brisken., 2008). Other nsk factors include; Obesity, 

lower levels of physic:il activity, diet, smoking, alcohol, previous brc.ist lesion with atypical 

chnngcs. Unoccupotiomil exposure to endocnnc disruptors (lc:id, cadmium, arsenic, bisphcnol-A. 

polychlonnotcd b1phenyls) 1n the aeuology of breast cancer has auroctcd hulc 011cntion 1n the 

developing world hkc Nigeria. 

2.3.1 Longer Reproductive Span: Early age at men:irchc, nulhpanty, late age at first birth. late 

age at ony birth, lo,v parity, and late mcnopous�relate to the hormonal (largely oestrogen) milieu 

to which the breast is exposed from menarche Lo the cessation of ovulouon at menopause (Pike ct 

al .. 1983; Bray ct al, 200-I). 

2.3.2 Exposure to Exogenous Aorn1one5: Exposure to exogenous hormones including oral 

controccpt1vcs and hormone replacement therapy couJd result 1n an increase ,n the n�k of brc:ut 

cancer (CGHFBC, 1996; Bml, 2003). The risk conferred by oral cont:n1ecpti"c use could J)Cl'hl 

for up to IO ye.in after cessation. There 1s much evidence that the rote of exposure to

endogenous and exogenous oestrogen is on U1c 1ncrcnsc. Tlus 1s  consistent with up"1U'd trends ,n 

incidence ofbrC4Sl cancer (Bray ct nl., 2004). 

2.J.3 Socio-Economic Statu�: The woc,auon bcn,ccn socio-economic <t:IIUS and n•L: ofbmut

caocer has been �uggcstcd. Certain studies obstr\:cd that \\omen ,n higher �1<>-«Uoomit 

groupings ,vcre at higher risk Conversely, womm ,, 1th h11, l<QC1o-n,,oom1c natus ,,-m

rcponcdly at higher n�k of brc.ut C41\Ccr, 0\\1ng to 1gooroncc ,,h1�h nl.1Jc them rcron brr ,n I.he 

ho,pttol (llcck and ramuk, 1997, ,\d.uru ,, nl, �004} 
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ca.ncer in Nigcria.n ,vomen is about u decode earlier tha.n Caucasian ,vomcn (Okob1a et al., 2006) . 

The survival rote of breast cancer in Nigeria is lo,v (about I 0%) ,vhcn com pored with survival 

rate of 50% in East Africa. Moreover, a survival rote of 85% ,vos reported for Americans 

(Olopode, 2004; Adetifa and 0Jikutu, 2009). 

2.3 Ri.sk Factors or Dre11sl Cancer 

The two primary nsk factors of brCJ1St cancer arc increasing maternal age and female gender. 

Other risk factors ore: longer reproductive spnn, exposure to exogenous hormones, soc10-

cconornic status, obesity, abnormal genes (BRCA I, BRCA2 genes): less than I 0% of oil breast 

cancers con be nttributcc:l 10 genetic foclors (Bnsken., 2008). Other risk factors include; Obesity, 

lower levels of physical activity, diet, smoking, alcohol, previous breast lesion with atypical 

chnngcs. Unoccupational exposure to endocrine disruptors (le.id, cadmium, arsenic, b1sphcnol-A. 

polychlorinntcc:I b1phenyls) 1n the ac11ology of breast cancer hos attrnctcd hule oucntion 1n the 

developing world hke igcria. 

2.J.1 Longer Reproductive Span: Early age at menarche, nulhp:irity. late age at first birth, late

age at any binh, to,v parity, and late mcnopouso-relatc to the hormonal (largely oestrogen) mihcu

to ,vhich the breast is exposed from menarche to the cessation of O\'lllation nt menopause (Pike ti

al, 1983, Droy cl al, 2004).

2.J.2 Exposure to Exogenous ITormoncs: Exposure to C.'<ogenous hormones including oral 

controccp11vcs and hormone replacement therapy could result 1n an 1ne?QSe 1n the n,;k of brcut 

cancer (CGHFOC, 1996; Berni. 2003). The risL conferred by orul contr.1cepu, e use could pcrsi<.t 

for up 10 IO years ciftcr cessation. There is much evidence that the rate of exposure to 

endogenous 11t1d c:.'<ogenous oestrogen is on the ,nc:rcasc. This 1s consistent "'ilh up"'l!J'd lrfflds ,n 

incidence of breast cancer (Bray ct t1l., 2004), 

2.3.3 Sodo-Econon,lc Status: The o.ssociauon bct,\ccn socio-economic (talus and n•\: ofbta.)1 

cancer hAS been �ui!leslcd. Cc:rtllin studies obscr.·cd th11t 11t1mcn 1n higher "OCIL�'\inonuc 

groupin£1 were DI higher ri�L. Convmcl), \\'Omen "1lh l0,1 t,(\Clo-<'\.'Onom,c �IAl\ls 1,ac 

reportedly DI higher n�k ofb�t cancer, 0\\1ng to 1snoran1.c "h1ch INJc than rcrort late 1n the 

ho,p11nl (llccl. and ran1u�, 1997, Adams,, of, 2004) 
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2.4 Normal l\lammary Gland Dcvclopn1cnt 

The devclopn1ent of mammary gland octurs throughout the female life time (Ronnov-Jessen ct 

al., 1996; Russo and Russo 1998). At puberty, the female mammary gland responds to the 

production o f  the ovnrinn steroid honnonc, oestrogen, which makes the brcnst epithelium brooch 

into numerous ducts ,vith tenninal end buds or alveoli, collectively referred to ns the tenninal 

ductnl lobulnr unit (TDLU). In hun1ons, the TDLU is composed of clusters of 6 to 11 ductules 

per lobule referred to os lobule type I (or Lob I) (Russo and Russo, 1998). Lob I progresses to 

lobule type 2 (Lob 2) in the post pubertal v1rg1n glnnd, w1th only modest alveolar prohfCT11t1on 

producing o higher number of ductular structures per lobule dunng the menstrual cycle. Once 

pregnancy occurs, Lobs I ond 2 arc stimulated by the elevated levels o f  oestrogen and 

progesterone, thus resulting in Lob 3. Lob 3 is fonned by epithelial expansion of existing 

pubertal alveoli to 80 small lobules per alveoli. TI1cse changes prime the mammary gland for 

milk sccrc1ion from the alveoli, now coiled secretory lobules type 4 (Lob 4), After J»JtUrillon, 

the loctoting mommory gland becomes 1nscns1t1ve to oestrogen-dependent rcgulallon of gro,vth, 

dunng tho post-weaning involution phase, responsiveness to oestrogen is restored. Finally. with 

the CCS5otion of loctauon, the olveoh collapse and the mammary gland regresses opoptoucally 10 

its resting, pre-pregnancy state, re, erting to Lob 3 and Lob 2, retrun1ng a more e'(tens1vc 

fran1ework of branching thon Lob I. Thus, the adult female mommary gl:1Dd cxpcnenccs 

recurrent cycles of regulated growth, diffcrcntinuon and opoptos1s, while ocstroccn ond 

progesterone ploy i1nportant roles in this process (Ronnov-J�\cn ct al., 1996; Russo ond Russo, 

1998). 

2.4.1 The Con1posltion of the �lon1n111ry Glnnd 

The mammary ep1thchum 1s a bilayercd structure cons1s11ng of an tMcr conunuou.s 1.1,cr of• 

luminJJ cpithchal cells and '1ll outer layer of myoepithchol cell� The ep1thc:J1al bila,tt 1s• 

polari1.ecl: the op1c41 layer (lum1nal ep11hclial cells) faces the lumen or the ducts and the ah coh, 

and the bos:il layer (myoep1thclial cells) is in clo�c contact "1th a hvn1n1n-nch b.1..'lffllcnt 

membrane (B�I) TI1e ep1lhchum 1s embedded 111 the m411Unary woma.. \\h1ch nw.o ur more 

than 8�, of the bfQSt -.olumc (Ronnov.J�,cn ti al., IQ%). The breut strum.a include:$ rat 

ltsiuc, 1ntrnt1t1al/intcrlobular dcn.\C c:onncc11,e twuc:. intra lobular loose COOllc\11,c tis-.'lle IVld 

blood '-d5Cls. The 11rom3I cell, ,re 111<1 ,urroundrd ti>· t,1111CC1lular m.itn, (lC\I) ttw ,, 
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sometimes referred to ns stromnl ECM. Extracellular matrix refers to the insoluble protcinaceous 

components 1h01 exist in the mammary tissue. In the normal fcmole breast, approximntely 20% of 

the lu1ninnl cpilhelinl cells nre in direct contact \Vith the basement membrane (Bfvl), the 
' 

remaining cells nre adjacent 10 the myocpithelial cells (Gustcrson ct al., 1982; Petersen & von 

Deurs, 1988). The precise relationship bct\\•ccn the luminol epithelial cells, myoepithclial cells 

lllld the origin of these cells is largely unknown, mnking this an important problem for 

devclop1ncntol biology of the 1no1n1nary gland. It \VOS recently reported that o portion of luminal 

cpithclio\ cells, cultivated in culture to mointoin correct functional chnroctcristics gave rise to 

myoepitl1elinl cells in nn appropriate n1cdium, but myocpithelial cells do not produce lurninal 

cpithcliol cells (Pechoux ct al., 1999). This obscrvntion suggests o linear relationship between 

these I\VO cpitl1cliol cell types lllld moy be impor1nnt 10 tumour biology because most breast 

cancers arc luminal rothcr thon 1nyocpi1hcliol In origin (\Vellings ct al., 1915; Rudi.ind, 1993). 

Myocpithcliol cells have been hypotl1csized to ploy n 'tumour suppressive' role by maintaining 

ilic dilTcrcntinted stoic of luminol epiilielinl cells (Bani ct al., 1994: Liu et al., I 996). fvloreovcr. 

it is believed that luminol cpilhcliol cell tmnsformntlon moy prevent conversion to myocpilhchnl 

cells. This may explain why in prcmolignonl lesions, there nre fewer myoepilhelinl cells. In 

invasive bren.�I cancer, myocpithcliol cells ore either missing or less differcnuotcd (Gusterson ct

al., 1982: Guelstein ct al., 1988; Rudlond et al., 199S). In more thon 90% of cases, tumour cells 

nre restricted to n luminol-likc phenotype (Altmonnsbcrgcr el al.. 1986; Nagle et al.. 1986: 

Doirkce cl al., 1988; Guelstein et al .. 1988; Bocker et al., 1992), lllld only a smllll proportion of 

these cells nrc in contact \vith myoepithelial cells (Gustcrson et al. 1982: Petersen & van DCW"S, 

1988). Aliliougb, breast cancer cells originate mainly in the cpilhchurn, evidence suggests thot 

the stromo is on acuve p:irticipnnt in concer progression (and possibly even 1nduct1on) and 

constitutes the majority of the tumour mass (Dvorak, 1986: Thomas<.et ct al. 1998) The tumour 

stroma contains changes in the cellular composition ond 1n the amounts or Cfflaln protein 

constituents, often referred to os reactive stromn or dcsmoplnsia "'hen C(lmp.lrcd Y.ith no� 

mommory gland stromo. For example, Ilic most prominent cellular chllllge 1n twnour stronu ts

the nppcar.lllce of myofibroblnsts which nrc found 1n close rro,1m11� to l\lmOur cell n�is

(Ronnov-Jcsscn ct al .. 1996). Myofibroblasts produce rrote4$cs (UCh a.., woluwc pl11..\111n11>gcn 

ochvotor ond s1mmclys1n-3 which dcgiide EC�I ond al� rontnbutc tt' IUJll('\11 C'fll in,·asion 

(\Volf ct al, 1993; Unden rt al 1996) 
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sometimes referred to o.s stromoJ ECM. Extrocellulnr motrix refers to the insoluble protcinaccous 

components that exist in ll1e mammary tissue. In the normal female breast, approximately 20% of 

the luminal cpilllelinl cells arc in direct contact ,vith the basement membrane (BM), the 

rc1naining cells ore ndjoccnl to Ille myocpitheliol cells (Gustcrson ct al., 1982; Petersen & von 
• 

Ocurs, 1988). The precise relationship between Ille luminal epithelial cells, myocpithelinl cells 

and the origin of these cells is largely unkno,vn, making this an important problem for 

devclopn1cnlnl biology of the n1ammnry gland. It ,vo.s recently reported that a portion of luminal 

epithelial cells, cuhivotcd in culture to maintain correct functional choracleristies gave rise to 

1nyocpill1clinl cells in nn appropriate 1ncdiun1, but myoepithelial cells do not produce luminal 

epithelial cells (Pcehoux cl al., 1999). Tiiis observation suggests o linear relationship bet,veen 

these two epithclinl cell types and may be importont to tumour biology because most breast 

concers ore luminal rather than myocpithclial in origin (\Vcllings ct al., 1975; Rudland, 1993). 

Myocpithcliol cells hove been hypothesized to ploy a 'tumour suppressive' role by maintaining 

the difTcrcntioted state of luminnl cpilllclinl cells (Boni ct al., 1994: Liu ct al .. 1996). Moreover. 

it is believed thnt luminol epithelial cell transformation may prevent conversion to myocp1lhclinl 

cells. This may explain why in prcmolignant lesions, there are fewer myoepitheliol cells. In 

invasive breast concer, myocpithclial cells ore cilllcr missing or less difTcrentiotcd (Gustcrson et

al., 1982: Guel stein cl al., 1988; Rudlnnd ct al., 1995). In more than 90% of cases, tumour cells 

nre restricted to n luminal-like phenotype (AltmllIIIlSbcrger ct al., 1986; Nngle et al., 1986; 

Dairkce ct al., 1988; Guelstein et al., 1988; Bocker ct al., 1992), and only n smD.11 propomon of 

these cells arc in cont:ict ,vilh myoepithclinl cells (Gustcrson ct al., 1982; Petersen & van Dcurs, 

1988). Allhoui:h, breast cancer cells originate ,nninly 1n the epithelium, evidence suggests that 

the stromo is nn nctive participant in cancer progression (and possibly even induction) and 

constitutes Ille majority of the tumour mo.�s (Dvorak, 1986; Thomo.ssct el al 1998) The tumour 

stromn contnins changes in the cellular composition ond in the 1UT1ounts of cauin rrotcin 

constituents, often n:fcrred to as reactive stromo or dcsmoplosin when com1)31t'd \\'tth nomw 

mommary glnnd s1r0mn. For c.,nmple, Ilic most prominent ccllul11r dw\gc 1n twnour slJ'OlDI is 

the appearance of myofibroblosts which arc found in clOSt pro,uruty to tumour cell nests 

(Ronnov-Jcssen ct al ., I 996). Myofibrobl11Sts produce proteases such 1$ urol1� p13.$Dlinoi;c:n 

acuvotor ond suomcl�in-3 which dcgrodc l:C�i nod aho C<lntnbutc to I\IIOOIJl cell 1n,u.�1on 

(\Volf tt al., 1993, Undcn rt al, 1996) 
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2.4.2 l\f11mm11ry Gland Morphology and Breast Cancer Origin 

The development of brenst cancer is choractcrized by the acquisition or loss of discrete cellulnr 

functions. 'This results in altered tissue organization \Vhich hos long been recognized by 

pathologists and used to classify breast tumours os specific rnorphologicol types (Beckmann ct

al., 1997). Observations hove been mode that specific morphological types of breast cancer nre 

nssocioted \vith specific brcasl structures or dcvelopmentol stages of the mQJTlmary gland (Russo 

nnd Russo, 1998). For example, the co1nmon breast malignancy, ductal carcinoma \vhich is 

thought to originate within the foirly undifferentiated epithelial cells of the terminal ductnl 

lobular unit (TOLU), corresponds 10 Lob 1. Similarly, lobular cnrcinomos in situ arc found in 

Lob 2, benign breast lesions originate in Lob 3, and lactating adcnomos arise in Lob 4. It \vns 

however concluded from these observations that less functionally differentiated breast cells (Lob 

I) ore more susceptible 10 giving rise to the rnost undifferentiated and aggressive neoplasms

(Russo ond Russo, 1998). Thus, the developmental stage of the br�t appears to olTcct

neoplastic tmnsforrnotion. Supporting this hypothesis ore studies demonstrating the higher risk of

malignancy in nulliporous and late pa.rous \vomcn (Lambe ct al .. 1996). In spite of this evidence,

it is yet to be understood how the morphological and developmental stages of the mammary

gland ore associated \Vith breast cancer. It is generally accepted that the development of invns1vc
' 

breast cancer occurs through the mullistcp tranSforrnation of epithelial cells via Steps of

hyperplasia, prcmolignnnt change, in situ carcinoma, and invasive con:inomo (\Vcllings et al.

1975; Gould, 1993; Beckmann ct al., 1997). However, there 1s no evidence thnt e:icb step is a

necessary precursor of the next stage. This is bce11use it ha.s been d1fficull to dc\-clop model

systems ,vilh cells representing various types of brust lesions from bcrugn tumours to UlVUSI\C

cnrcinomo. Mnrkm of malignant cells hove bctn pnrtiolly defined, bO\\'CVCf, the chtinlctcrutics

of the precursor cells ore less well kno,vn, making idcntifie111ton difficulL E,idcn� docs suggest.

however, that cet1n1n regions of the mnmmory glnnd may be predisposed to tumour fomution

(Deng ct al., 1996). Stud ies hove indicated lhot whole rcs101u of the breast 014y on&m3tc from

the some cells, i.c thot they ore clonal If these cells ore 'primed' for tumour folmAtlon by

IUU'bounng gcncuc mutation!, one m1wit expect to find nonnal-a� cells ""lh gcnctn:

obnorrnnlitlcs 1n the region surrounding tumours (Ts.11 tt al.. 1996). It tS no\\ lno" n lh.11

morpholosia1lly normal brtaSI CJltlhtlio ,could oontain n,any g.mct1t mut.1110°' "htch m-1� l!t•' c

rise to cnnccr (Deng ti nl 19<16).
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2.5 ,\nthropomctric i\lcasuremcnls, Adiposity and Breast Cancer Risk 

The World Health Organization (\VHO) defines obesity as on nbnormnl or excessive fnt 

accu1nulation in the adipose tissue to the extent thnt health is impaired. The classification of 

obesity for epidcn1iolo&icol purposes defines ovenveight ns Body Moss Index (BMI) greater than 

25kg/1n2 and obesity as BM I greater than JO k&/'m2(Gill ct al., 2003). 
' 

Adipose tissue is principally deposited in l\vo comportments; subcutaneously and ccntrolly. It is 

thought thnt ccntrnlly deposited or visceral fat is more metnbolieally active than peripheral 

subcutaneous fat (Kcrshn\v and Flier, 2004; Vohl cl al., 2004; Galic ct al., 2010). Visceral 

ndipose tissue largely comprises of omentnl adipose ltssue but nlso includes other intro· 

abdo1ninol fat sources such ns mcscnteric fat. Visceral fot has been reported to be more strongly 

associated \vith on ndvcrse metabolic risk profile even after accounting for the contnbution of 

other standard anthropometric indices (Pot and Simm ins, I 994; Dcsprcss nod Lemieux, 2006; 

Snijdcr ct al., 2006; Charles-Davies al al., 2012). TI1csc systemic effects exerted by visceral 

ndiposity are putatively involved in cancer biology (van Kruijsdijk cl al., 2009; Amadou ct al., 

2013) and ore the focus of much rcscorch (Donohoe at al., 2011). 

Studies have sho\vn thnt obesity is morked by nlterotion in the production of adipocytokincs; 

lcptin and ndiponectin. Increased lcptin levels and dccrc:ised adiponectin levels promote bn::i.st 
' 

carc1nogcnesis (Tworoger at al., 2007; Mantovani ct al., 2009). Lcptin is strongly angiogcruc and 

moy increllSc tumour nngiogenesis by directly acting on lhe cndolhelium or by inae:is1ng local 

vascular cndothclinl gro1vth factor (VEGF) secretion (Hanllhan and \VCU1bcrg. 2000; RutkO\\Slci 

ct al., 2009). Studies in Ibadan, Nigeria showed elevated lcptin levels tn 11pp:ircntly hnllhy 

prcmcnopousnl ,vomen \\ith metabolic syndrome compared \\1th those "ithout mctabohc 

syndrome. Lcptin levels \VCTC similar in both pre and postrncnop:iusnl \\·omen \\1th mct®Ohc 

syndrome (Fabian C'I al., 2015). Our c.1rlicr study showed that clC\'lllcd IC\cls of lcplm ,n 

1nd1viduals ,vith metabolic syndrome rrught reflect nd1pos1ty ond could be a compensatory 

mcclulnism for main1oining weight/fat loss ond blood pressure (Fllbian tt al., 20IS) 

Body mass index (BMI) h115 been reported as o mc:i.surc of ovcnll odtpo�t} It$ common!) u.'Cd 

cut off values to diagnose obesity h115 been reported to ha,c • hi&h �fittl} (01.on.'ldllllu ,, 111 .• 

2010) lhgh BMI h115 been nswdotcd \\1th o.n in�cd incidence l'f DW'I) tyres of anccr 

' 
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(Renchan et al., 2008). TI1erc are reports that ovcnveight or obesity is associated ,vith poorer 

prognosis in niost studies that hove examined body moss and breast cancer risk (Ryu et al., 200 I; 

Bcrcloz el al., 2004; McTiemon, 2005; Dignam et al., 2005; Whiteman el al., 2005; Kroenke el

al., 2005; Loi el al., 2005). This is because, the obese state may be thought of o s  a pro· 

lumourigcnic environment ,vhich con act to facilitate tumour development by promotion of the 

acquisition of some of the hallmark properties that choroctcrizc cancerous lesions (Hanahan and 

\Vcinbcrg, 2000; lvlnntovnni, 2009). 

\Vomcn with a BMI of�25 hod about 58% increased risk of breast cancer in o reported study 

(Hirose et al., 2007). Other studies reported on increased Blvll or body ,veight to be o significant 

risk factor for recurrent breast conccr, breast cancer survival, or both (Ryu cl al., 2001; Berclaz el

al., 2004; McTicmnn, 2005; Dignnm cl al., 2005; \Vhitemnn c1 al., 2005; Kroenke cl al., 2005; 

Loi cl al., 2005). In postmenopnusnl wo1nen, cpidcmiologic evidence suggest a positive 

nssocialion between body moss, body weight nnd brcosl cancer (Key cr al., 200 I: Carpenter er

al., 2003; Feigclson cl al., 2004; Sweeney cl al., 2004; Ursin el al., 1995; van den Brandt cl al.,

2000; Friedenreich, 2001; Lohmann ct al., 2004). 

Moreover, Height and BMI were reportedly associated ,vith postmcnopausnl breast cancer in 

another study (Trentham-Dietz ct al., 1997; Shu cl al., 2001; hvnsnki el al .. 2007). This effect 

wns most pronounced in women ,vilh oc!strogcn receptor positive (ER+) rumours. Ogundiron cl

al. (2010) dcmons11nted that height ,vos o significant risk factor for female bre:isl cnnccr 10 both 

prcmenopousol and postmenopnusal women. The underlying mechanism could be lhnt childhood 

energy bolo.nee is associated ,vith mrunmruy gland mw and incrc:iscd insulin-like gro,vtli factors 

(Adami cl al., 1998; Lovegrovc, 2002). Attoincd height is dctcrrruncd by genetic lnllkcup o.nd 

environmental factors, including energy intake during cluldhood nod odolcsccnc:c. ln sooct1cs 

with on insufficient food supply, calorie intake ploys o more importll.llt role m dctc:nrunlll!l hoi;hl 

than 1n soc1eues with an nbund11n1 food supply Thus, energy 1nlllkc in c:irhc:r tire mav pl:t) OJI

1mportllnt role 1n brcos1 corcinogcncsis 

WlliJt Circumrcrtncc ho., been reported to be an occurnte predictor of ,,,ccn1 ldipo(jl), athc:r 

alone or in comb1n11tion with DMI or waist to hir ratio (Zhu tin/., 2004). I� 11«\ln,) oomr,ul'd 

10 wai�1 to hip ratio h115 also been rq,oncd (Dooohoc rl o/., 2011) Thi\ u �"4\ISC II dil'Cl:.il) 

rcnccu 101111 11bdom1nol fot ma,� (I ct,nicu., ti al .. 1996, 84' c ard \1 1� Tt)lt'r, 199 • 
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(Renehan cl al., 2008). l11erc arc reports that ovel'\veight or obesity is nssocia1ed ,vilh poorer 

prognosis in most studies that hove examined body moss nnd breast cancer risk (Ryu cl al., 200 I; 

Berclnz et al., 2004; MeTicmnn, 2005; Dignom el al., 2005; \Vhitcman et al., 2005; Kroenke et 
al., 2005; Loi et al., 2005). This is bce4use, the obese stole may be thought of ns a pro

tumourigcnic environment which con net to facilitate tumour development by promotion of the 
acquisition of some of the hallmark prop'crtics that characterize cancerous lesions (Hanahan nnd 

\Vcinbcrg, 2000; l'vlnntovani, 2009). 

\Vomen with n BMI of�5 hod about 58% increased risk of breast cnnccr in o reported study 
(Hirose cl al., 2007). Other studies reported an increased BMI or body ,veight to be o s1gnificon1 
risk fuc1or for recurrent breast cancer, breast cnneer survival, or both (Ryu cl al., 200 I; Berclaz ct

al., 2004; McTicman, 2005: Dignnm cl al., 2005; \Vhiteman e1 al., 2005: Kroenke ct al., 2005; 
Loi ct al., 2005). In postmenopausal ,vomen. cpidcmiologic evidence suggest a positive 
association between body moss, body weight and breast cnneer (Key ct al., 2001; Cnrpcnlcr ct

al., 2003; Fe1gclson ct al., 2004; Sweeney ct al., 2004; Ursin ct al., 1995; vnn den Brandt ct al.,

2000; Friedenreieh, 200 I: Lohmann cl al., 2004). 

l\llorcovcr, Height and BMI were reportedly nssocin1ed ,vith postrnenopausal breast cnnccr U\

another study (Trentham-Dietz cl al., 1997: Shu ct al., 2001: lwnsnld et al., 2007). This effect 
wo.s most pronounced in women ,vith ol!strogcn receptor positive (ER+) tumours. Ogundiran ct

al. (2010) dcmonstrnted that height ,vas n significant risk factor for female brc:ist c:inccr ,n both 
prcmcnopnusnl and postmenopnusal \\1omcn. The underlying mechanism could be that childhood 

energy bolnncc is ossociB1ed with mon1m11ry gland moss and increased insulin-like growth f11ctors 
(Adami er al., 1998; Lovegrovc, 2002). Att111ncd height is dc1cm11ncd by genetic tnllkeup nnd 
environmcn111I factors, including energy intake during childhood 1111d ndolcsccncc. 1n soe1cues 
with on insufficient food supply, cnloric intokc ploys o more 1mport4nt role U\ dctcnmrun8 hog.ht

than ,n societies with 1111 obundnnl food supply. Thus. energy 1nlnkc in carhcr hfc ma,· pla, 1111

important role 1n brcnsl cnreinogencs1s 

\Vnu1 Circumference hos been reported to be 1111 accllt'lllc predictor of,,� od.irosit), alhcr 
alone or in comb1no1ion ,v11h 8�11 or ,vaist 10 hir rauo (Zhu,, al. �00-i) Its IICCW'II�) et,mr,uru 
to waist 10 hip n1tio hos olso been reported (Dol\(\hoc rt ul. 2011) Thi 1s N\'llll.$C ,t iliff.ctl,•
rcOcctt total obdom1nol fat m�, (Lo;ii1cu, rt al,. 1996, B� and �t�,c--11)IC1r. 100.: 
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Kopelman, 2000; Kashiharn cl al., 2009; Cbnkroborty and Bose, 2009). These measures of 

adiposity have been \videly recommended for epidcm1ologicol surveys because of their 

independent association \Vith major non-communicable metabolic diseases including breast 

cancer (Chnkroborty and Bose, 2009). 

\Voist Height Rntio (\VHtR) is on index of assessing central fol distribution. Several studies hove 

demonstrated that waist lo height rnlio (\VHIR) is n better predictor of metabolic risk in oriental 

people (!lo cl al., 2003; Hsieh cl al., 2003; Tseng, 2005). Although, the mechanisms that explain 

the health risk predicted by WHtR ore not firmly established, it is oflcn suggested that the risk is 

explained by Its association \Vith elevations in abdominal obesity (Ashwell el al., 1996). \VHtR 

has nn nddcd ndvontoge over isolated \voist eircurnfcrence measurement, bccouse its adjustment 

for heii;ht allows establishment of a sini;lc, population-wide cut ofT point thnl rcmoins npplicnble 

rci;nrdless of sender, age, and ethnicity (Asl\\Vcll and Hsieh, 2005). 

Cancer rnortolity nssociolcd \Vilh obesity has been reported. A prospective study of 900,000 

adults in the United States reported lhnt obesity could account for 20% of  oil dcoths from c:incer 

in \vomen. \Vomen \vith o BMI srcntcr than 40kg/m2 hod a death rote of about 62% 1n \Vhcn

compared \vith those with normal weight (Colic cl al., 2003). 

2.6 Steroid Horn1011cs Blosynthcsis 

Cholesterol is the building block of steroid hormones. De novo synthesis of all steroid hormones 

starts \vith the conversion of cholesterol to prcgnenolone by CYP 11 A, one of the cytochrome 

P450 enzymes (Miller, I 988: Parker nnd Schunmcr, 1995). CYP 11 A 1s bound to the inner 

membrane of the mitochondrion ond lS found in nil steroidogenic tissues �11llcr, 1988: Rtlnclce 

al al., 1998). Pregncnolonc is oonvcrtcd to progesterone by JJ}-hydroxystcroid dchydrogcn3Sc 

(3jl-HSD), one of the seven1l non-CYP450 enzymes th:it nrc invoh cd 1n stcro1dogcnens "Juch is 

found in both mitochondria and smooth endoplasmic reticulum. 3P.HSD i$ \\'ldely dulnbutcd 10 

stcro1dogcnie Md non stcro1doi;enie hssucs and consists of t\\O 1�)m� ll)� I 1111d 2 1 p. 

HSD), wluch m: regulated In a tissuc-,pcc11ic m11nncr (Lecr...Suchcta rt a/. 1gq7 �la.�n r, u/, 

1997: 01ngnu cl al., 2001, Simard r1 al, 2005). The lYJ"C 2 31}-HSD 1, rtro(\mirwlll) C.\t'fCi� 

1n stcro1dogcn1c tissues including the ndrcnal gland and (1\111)', \\hCff:I.� trrc I 1, flll.lOO ,n 
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placenta nnd in non stcroidogcnic tissues such as liver, kidney 11nd skin. Pregnenolone and 

progesterone fonn U1e precursors for nll other steroid honnones. 

2.6.1 Stcroidogcncsis in the Ovnrics 

The moin role of the ovory is to produce eggs for fertilization nnd steroid honnoncs for sexual

and reproductive function. 111c ovu1n inside the developing follicle is directly surrounded by 

lnycrs of 1,rrnnulosa cells fol lowed by thccnl cells, which is ,vhcrc stcroidogcnesis predominantly 

tokes place. The thcca t,11erna is highly vbscularizcd nnd produces large amounts of progesterone

ond androgens, which net 11s precursor for oestrogen synthesis in the gronulosn cells. 

/\ndrostcncdione nnd testosterone diffuse into the neighbouring poorly va.sculorizcd grnnulosa 

cells where they nrc converted to predominantly ocstrndiol via the concerted action of oromotosc 

nnd I 7P-HSD types I and 7, which favour the conversion of ocstrone to oestrndiol (Luu-The, 

200 I; Mindnich ct al., 2004). In the pre-ovulotory follicular stage during \Yhich the foll icle 

n1arures, oestrogen synthesis incrcnscs grndually due 10 up regulation of aromatasc by LH and 

FSH. During this critical phase, oestrogen oppcnrs to be responsible for the up regulation of LH 

receptors and the initiation of the positive feedback loop responsible for the LH and FSH surge 

which triggers ovulotion (Greenwald ond Roy, 1994). Interference ,vith the synthesis of 

oestrogens during this critical windo,v of time would prevent ovulallon. After the LH surge, the 

follicle enters the lutcol phase and becomes a corpus luteum which predominantly synthesizes 

progesterone. Decreased LH concentration and subsequently dccrc3.Sed ororruiwe c:xprcss1o n

result in declining oestrogen production (Fitzpatrick et al, 1997), while o conCWTcnt 1ncrQSe 10

CYP 11 A and JP-IISD activity promotes tlle synthesis of progesterone which via its receptor 

in11i:1lcs the process of follicle rupture. 

2.7 Qe5trogcru 

The oestrogens ore o family of steroid hormones synthesized m a vanct,· of llSSUes including 

ovnrics, placenta ond adrenal cortex (Tsang ct al, 1980: Rotcston. 2011). The) att m:porwblc 

for the development and maintenance of the fam11lc sc:1. ors:uu and st1..vnd:ar) �,wal 

charnctCTistic.,. More than 971/e of c1rculo11ng ocstrnd10l 1\ bounJ lo rltL.\11\a rrotetm. It � bowid 

specifically and witll high affinity to sc� hormone b1nd1ns globulin (SHBO) and non-�!"C'=iflt'all) 

tn nlbumln Only o tiny froction circulates o.• frte (unbound) oo� (�1.in,n r, ul .. lQ 1, Sntcn 
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cl al., 1982; Rotstein, 2011 ). Both the free and olbumin-bound fractions of oestradiol arc thought

to be nvailablc, but mcnsuremcnt of this (protein-bound) fraction hns not been sho\vn to be 

clinically i1nportnnt. In conjunction wi th progesterone, oestrogens also participate in the

regulotion of the mcnstrunl cycle, breast nnd uterine growth ns \Yell ns the maintenance of 
pregnancy (Corl nod Edward, 200 I). Oestrogcnic activity is effected vin ocstrogcnic-receptor

complexes \vhich trigger the appropriate response at the nuclear level in the target sites. These 
include ovnrinn follicles, uterus, breast, vagina, urethra, hypothnlamus, pi tuitary nnd to n lesser 
extent the liver and skin (Corl nod Ed\vnrd, 2001). The principnl function of the oestrogens is to 

cnuse the ccllulor proliferation and growth of tissues of the sex organs and other tissues related to 
' 

reproduction (Tsnng cl al., 1980; Guyton and 1-lall, 2000). In the femnle, oestrogens cause {I) the 
devclop1nent of the stromol tissues of the breast (2) gro\vth of on extensive ductile sys tem and (J)

deposihon of fat in lhe breast, subcutaneous tissues, the buttocks and thighs. More than 20 
oes trogens hove been identified, but only 17P ---0cstradiol (E2), oestrone (E1) and oestriol (E3) ore 
kno\vn to hove clinicol importance (1-lcldnng ct al., 2007). The most poten t nnturnl oestrogen {";:l 
secreted by the ovnrics is 17P ---0cstrndiol (Rotstein, 2011). It is n C18 steroid honnone with a T; \1
phenolic ring nnd a molecular weight of 272.4 k.Dn (Tsong Cl al .• 1980). In pregnancy. relatively 

: f t 
more oestriol is produced nnd this comes from the plocentn. r..·. I 

•' ' 
� 

• 2.7. I i\lctnbolisn1 of Oestrogens I

,# 

• 
Glondulo.r synthesis of oestrogen occurs in the grnnuloso and thcca cells of the ovnries, a.s \YCII a.s ' 

t.:. 

.... the corpus luteum, \Vhlle extraglnndulor synthesis is by nromotizn tion of androgens 1n non 
gonadal sites. This is o complex process tha t involves lhrcc hydroxylalloo steps, cocb of\\ h1ch �

requires 02 o.nd NADPH (l'vlnrk nnd Paul, 2001 ). Ocstrod10I is formed if the substr.1tc of this 
enzyme complex is testosterone, whereas, ocstronc results from the arom1uinu1on of 
o.ndrostcncd1one. The convm1on of androst cncchone to ocstronc 1.s the major soum: of 
oestrogens 1n postmenopousnl women from tho nromot1zation 1n c-:<trugoruuW nssucs web as the 
liver, muscle o.nd adipose ussucs (Solen cl al., 1986; Rotstein. 2011 ). lncrcuc ocU\'lh of the• 

enzyme oromau1sc may contnbutc to c.,ccss oestrogen that ch11.111ctcnze\ 'IUCh d1� 15 b�t 
cancer among other chronic diseases. Oestrogens � cotabol�td tnaiol) b) h)WO'lt) lalJl)n 
rc.ic11oru (Marie nnd Poul, 2001) rcsulnng 1n lhc form111ion of: :?·b)\11'0\)0tronc llllll 2-
hydro,ycstrad10I, 4-hydro:(yestrono and 4-h)'dro,) tradil)I anJ lt,y.,h)dro\) trldwl IIOtl l(v• 

l1 
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hydroxyestrone. 4-hydroxycstronc nnd 16r;i-hydroxyestrndiol of these metabolites ore kno,vn to 

be oestrogenie ond ore thought to be corcinogcnic (Mork ond Poul, 200 I). 

2.8 Progesterone 

Progesterone is a 21 carbon steroid that is primarily produced by the gronulosa-lutein cells of the

corpus lutcum during the lutcol phase ond also by the syncytiolrophoblost of the placenta during 

pregnancy (Al-Asmokh, 2007). h is transported in the blood by transcortin and albumin ,vith 

opproxin1ntely 2°/o present in the free, unbound slate. The half life of progesterone is 

opproximntely 5 minutes in the blood ond its principal degr.idntion produc t, pregnanediol, is 

fanned in the liver. The plasma progesterone concentration is usually below 5 nmol/L ( 1.5 
' 

ng/ml) during the folliculor phase of the menstrual cycle. However, it rises to the peak value of 

40-SOrunol/L (12-16ng/rnL) in the lutcal phase (Laycock and \Vise, 1996; Pfeifer and Strauss, 

1996; Al-Asmakh, 2007). Progesterone is csscntiol for the regulation of normal female 

reproductive functions. Its maJor physiological actions ore: facilillltion of implantation and • 

maintenance of corly pregnoncy in the uterus, lobulor-nlvcolor development in preparation for 

milk secretion in the breast, neurobchovioral expression associated with scxulll responsiveness in 

the brnin and prevention of bone loss (Clark and Sutherland, 1990; Graham nnd Clarke. 1997: 

Genozznn i ct nl .• 2000; Balosch, 2003). 

2.8.1 The Function of Progesterone during the i\tcnstruol Cycle 

Progesterone is essential for the implontohon and maintenance of early pregnoncy. The follicular 

phase of the menstrual cycle is oestrogen dominated, ,vbile the lutcol phase is progesterone

dominotcd (Cameron ct al .. 1996). The secretion of progesterone convc:n.s an oestrogen primed 
• 

prolifcrotive cndomctnum into o secretory one, whrch 1s n:cepti,·e to the bh1stocysL The 

gronuloso cells in the follicle biosynthcsize QJ\d sccrttc oestrogen before o,'ulllllon ukcs pince

Upon follicle rupture nnd release of the ovum, these gronulosn cells lllllturc to form the corpus

lutcum, which is  responsible for secretion of progcstcrono Md oestrogen ,n the latter part of lhc

cycle (AI-Asmnkh. 2007). In humllllS, ,r fcrtlhuuon dOC$ not occur "1th1n I to :? 11a,� the• 

corpus lutcum continua to cnlorgc for IO 12 dnys, tl11s " folio\\ cd b) n.,;rcs.,,on of the tland 

ond concom1tont ccs1otion of oestrogen nnd progcstcrone rtlc:l! e. The rol'('II.\ h111:wn lhm 

continue.'! to grow and function for the lif'<lt 2 to � month, or�) ,r rcr11hut1oo l"-""-,n
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Aficr this time, it sto,vly regresses ns the placenta assumes the role of honnonol biosynthesis for 

the mnintenonce of pregnancy (Graham and Clarke, 1997; AI-Asmnkh, 2007). 

2.8.2 The Efrecls of Progesterone on Ovulation and Luteinizntion 

In primates, lutciniuition ond follicular ruph1rc occur 36-38 hours ofier the onset of mid-cycle 

gonadotropin surge. Ourinr, this pre-ovulatory phase, gronulosa cells undergo changes 1n 

response to the ovulotory stimulus that result in terminally di ffcrcntiotcd luteal cells. These 

differentiating (lutcinizing) gronulosa cells secrete large amounts of progesterone (Suzuki cl al .. 

1994). Acute odministrotion of 3ll-hydroxystcroid dehydrogcnose (313-HSD) inhibitors or 

progesterone receptor nntngonists prevented ovulations in monkeys (Hibben cl al., 1996) and 

mice (Loutrodis cl al .. 1991). Moreover, follicles from progesterone-depicted monkeys ond 
' 

progcstcronl.l receptor knockout mice (PRKO) do not lutelnize (Lydon ct al .. 1995). TI1e increase 

in progesterone levels and in progesterone receptor expression within 12 hours of the ovulatory 

stimulus in the mnc.ique (monkey) follicle supports a cntical early role for progesterone in 

ovulation and lutcinizotioo (Chaffin et al., 1999). The pre-ovulatory surge of gonodotropins 

activates a cascade of proteolytic enzymes resulting in the rupture of the follicular wall and the 

release of a fertilizable ovum during ovulation. Several lines of evidence support a role for 

progesterone in the induction of proteolytic activity in the prc-O\lulatory follicle of pnmate and 

non-primate species. The levels of mRNA.s for matrix mctalloprotcinoscs-1 (MMP-1) and tissue 

inhibitor motri.� mctnlloproteinnses-1 (TLMP-I) increosed dram:111cally "1th1n 12 hours of 

gonndotropin stimulus 11t1d were up-regulated by progesterone (Chiiffin ®d Stouffer, I 999). 

Moreover, inhibition of progesterone synthesis or blocking progesterone action "ith RU4S6 

decrc.iscd MMP activity in the rot nnd ewe m a reported study (Cuny ond Osteen. 2003). A 

regulatory role for progesterone in the ncllvauon of other ovulnuon-:lSSOCJ11ted protCDSCS. such as 
' 

plasminogcn-ocLivotor (PA), hGS been suggested a.s ,veil, because adnun1SIJ'lltion of a sclmi,-c 

progesterone receptor nntogon1St, Org 31710 to gonndotrop1n-trcated ruts resulted in lower p A 

activity levels (Pall Cl al .. 2000). 
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2.8.3 The Effects of Progesterone on Cellular Proliferation in the Uterus during the 

l\tcnstrual Cycle 

The chnnr,cs in proliferntive activities of the glondulor epithelium and stromal elements of the 

human cndon1ctriu1n correlate with the circuloling levels of oestrogens and progesterone. During 

oestrogcn-dominolcd folliculor phase, cellular proliferations occur in both epithelial ond stromal 

cells. l11is is followed by n decline in prolifernlion in the lirsl hnl f of the secretory. progesterone· 

don1inntcd phase of the cycle. In the tote luteal phase, while proliferative activity rcmoins lo,v in 

the ep11hcliu1n, 11 second peak of proliferation, consistent ,vilh deciduol changes, is seen in the 

stromol elements (AI-Asmnkh, 2007). Oestrogen stimulates epithelial cell proliferation, ,vhile 

progesterone opposes the mitotic effects of oestrogen and inhibits proli fcration (Graham 1111d 

Clarke, 1997; Conneely ct al., 2002). In progesterone receptor knockout (PRKO) mice, oblation 

of both progesterone receplor-o (PR-A) 1U1d progesterone rcceptor-P (PR-B) isoforrns resulted in 

a mnrkcd hyperplasio in the endomelriol epithelium due 10 unopposed proliferative oestrogen 

action (Lydon ct al., I 995). Ho,vever, in o PR-A knockout mice (PRAKO), in ,vh1ch the I 

expression of the PR-A isoforrn is selectively nbl:11ed, the PR-B isoforrn functions lo mediate 

rather than inhibit ccllulnr prolifcrn1ions. This goin of PR·B-dependenl prohferauvc activity upon 

removal of PR-A indicates that PR-A 1s necessary not only 10 oppose oestrogen-induced 

proliferations, but olso required 10 inhibit proliferations induced by progesterone ocung through 

the PR-B proteins (Conneely ct al., 2002: Mulnc-Jcriccvic nod CoMccly, 2004: Al-Asmokh, 

2007). 

2.8.4 Progesterone's Effects on Ccllulnr Oiffcrcntlntion 

As n result of the inhibitory effects of progesterone on celluh1r prohfcralton. progesterone 

induces secretory dilTcrcnliation in the glandulnr epithelium and sll'Omlll fibrobl�t The 

d11Tcrcntia11ng action of progesterone 1s, terminal: 1f implantolion docs not oc:c:ur, the ti�'Ue u

shed and eodomctriol renewal from the bns.il portion of the cndomctnum likes place. 

Progesterone's clTccl on the stromol dccidunliz.otion is d�mbal as the progc$1cronc nicdialcd 

dilTac:nlinllon of smoll strom11I fibroblDSt into l11rge cp1thclo1d dc:ddual cc11� 'Thu� OC'C\1J"'J

around day 23 of the mc:nstruol cycle and is accompanuxl ,n fertile C)�ltS b) the tmpl.intolll.'n 

�cnt (Mulac-JcticcVlc and Conneely. 2()0.I) The dc:dd\131 reaction" 1nh1t,11td 1n PRAI\O mt«-, 

but not rROKO mice. ,uggcs11na a cntlt.:il \lpllflt.mec of l'R,,\ In lhb rro,;;� (C,'M«h tt uf.
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2.8.3 The Effects of Progesterone on Cellular Proliferation in the Uterus during the 

l\lcnstrual Cycle 

The changes in proliferative activities of the glandular epithelium and stromal elements of lhe 

hurnan cndon1etriu1n correlate ,vith the circulating levels of oestrogens ond progesterone. During 

oestrogen-dominated folliculor phase, cellular proliferations occur in both epithelial ond stromal 

cells. T11is is followed by o decline in proliferation in the first hnlf of the secretory. progesterone

dominntcd phase of lhe cycle. In the late luteal phase, \vhilc proliferative oclivity remains lo,v in 

the epithelium, u second pcnk of proliferation, consistent \vith decidunl changes, is seen in the 

stro1noJ clc1nenls (AI-Asmakh, 2007). Oestrogen stimulates cpilhclial cell proliferation, while 

progesterone opposes the mitotic effects of oestrogen and inhibits proliferation (Graham and 

Clarke, 1997; Conneely et al., 2002). In progesterone receptor knockout (PRKO) mice, ablotion 

of both progesterone receptor-a (PR-A) ;ind progesterone rcccptor-P (PR-8) isofonns resulted 111 

a marked hyperplasia in the endometriol epithelium due to unopposed proliferative oestrogen 

action (Lydon et al., 1995). However, in o PR-A knockout mice (PRAKO), in \Yh1ch the I 

expression of the PR-A isoform is selectively ablated, the PR-B isofonn func1ions lo mediate 

rather thnn inhibit ccllulnr prolifcrntions. This gnin of PR-B-dependent proliferative activity upon 

removal of PR-A indicates that PR-A is necessary not only to oppose ocstrogen-1nduced 

proliferations, but also required to inhibit prolifcrotions induced by progesterone acting through 

the PR-B proteins (Conneely et al .. 2002: Muloc-Jcriccvic ond Conneely. 2004; Al·Asmokh. 

2007). 

2.8.4 Progesterone's Effects on Cellular Diffcrcnlintlon

As n result of lhc inhibitory effects of progesterone on cc:llulQJ' prohfauuon. progesterone: 

induces secretory diffcrcntinlion in the glnndulQJ' epithelium nnd stromlll fibroblr&sL The 

diffcrcntiaung action of progesterone is, tcnninlll: 1f implnnt.ntion docs not occur, the us,uc: i� 

shed o.nd cndon1ctriol rcncwnl from the btlSlll poruon of the cndomctnwn I.lakes plo.1:C. 

Progesterone's effect on the stromal dcc,dunlization ,s dcsc:nbcd C1S the progesterone: mc:duucd 

dilTcrcntinllon of smnll stromi11 fibroblast in10 ltll'llc cpilhc:loid dcc1dual cell!'.. This rrott$\ occun 

11rOund day 23 of the mcnstruol cycle nnd 1s nccom111uucd 1n rcn,le eye!� li} the: 1mrl..lll1.D.bon 

event (Mulne-Jcnccvic nnd Conneely, 2004) The dccidual m\clloo ,� 1nh1\11tcJ ,n rR \"-0 m,.c. 

but not rROKO mice:, suggesting o critical �lgn1flcancc of l1R-.\ 1n \hi, rro,;1.. tC ,,nnttl\ , , al�• 
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2002; Mulnc-Jericevic and Conneely, 2004; Brosens et al.. 2004). In humans, dec1dual 

tro.nsfonnntion occurs in stromal cells surrounding the spiral arteries approximately 10 days after 

the postovulalory rise in ovarian progesterone level, indicating that the expression of the 

dcciduos-spccific gene is unlikely 10 be under the direct control of octivotcd PR. Evidence hos 

emerged to suggest thol the inilialion of dccidunl tronsfonnntion requires elcvnlcd intracellular 

cAMP levels and sustained nc1ivo1ion of protein kinnse A (PK.A) palh\voy (Gellcrseno and 

Brosens, 2003. Al-As,nnkh, 2007). 

2.8.S The Roles of Progesterone on l\1enslruotion and Regenerative Phase 

Menstruation is defined ns the shedding of the superficial layer of the endometrium due to 

\Vilhdrowol of progesterone follo1ving lutcolysis (Cameron et al., 1996). It is the result of 

cnzyinolic outodigcstion and ischocmic necrosis. During the first port of the secretory phase, acid 

phosphatase and \ytic cnzyincs ore restricted lo the lysosomcs. Progesterone ploys n role 1n 

stabilizing the lysosomal membranes. In the second port of tho secretory phase, these lysosomnl 

membranes are degraded resulting in the release of lytic enzyincs into the cytoplasm nnd 

inlroccllulnr membrane. The lytic enzymes digest cell elements, including 1nlroccllular bridges 

ond dcsmosomcs (Bergeron, 2000). Matrix mctnlloproteinascs hove nn important role causing 

degradation of many components of the uterine cxtroccllulnr matrix, including proteoglyc3.11, 

glycoproteins ond basement membrane collagen (Curry and Osteen, 2003) There is subsunti:ll 

evidence thnl MlvlPs ore produced in the endomcuium nnd thnt expression of their mRNAs ,s 

closely correlated 1vith the process of normal menstruation (Hampton nod Sah11nonscn. 1994). 

Studies showed that production of cndomctrinl MMPs is modulotcd by progesterone '"1thdni\\ Ill 

in vitro ond in  vivo (S11lomonscn ct al., 1997; Zhang and Snlnrnonscn. 2002). Progesterone has 11

role in maintaining coagulntion and ns o result any f:lll ,n scnun progesterone le11:I ,,111 algcndcr 

fibrinolysis 11nd initintc n1cnstruol bleeding (Bergeron, 2000). Vo.socons1liction of lhc spintl

oncriolcs olso ploys a role ,n the brw\hrough of the mautrulll blccdt� (Al·Asmill. :?007). 

Proslagland,n F 2- nlpha (PGF2a) causes vasoconstriellon h ts n�!lt1,ch· controlled b,. . 

progesterone and causes reduction in blood flo1v to the corpus IWC\IITI, thu., 11 ml) �-ausc 

lutcolys1s by dcpriVtng the glond of nutrimts 111\d sub5uutcs ncc,!c:d ror stcroido&tnCSlS 

(Bergeron. 2000; Niswender Cl al., 2000) Fnml)', lpo(ltO�J� IUO platt ,\ix,rtl.'sis l'I. a 

phmomcnon rcgulntcd by the gc:nc bcl-2 (ll ccll l)mpht,rna lculrnua-2) cau.,1ng. gl4lld ttll llcuth 
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nnd shedding of the mcnstru11l blood (B,ergeron, 2000). 1l1e protooncogene bcl-2 functions to 

prolong the survival of healthy and pnthologieal cells by blocking opoptosis. Several studies 

sho,ved o decrease in the expression of bcl-2 during mcnstruntion and follo,ving the ,vithdrnwal 

of progesterone (Dnhmoun cl al., 1999; Mertens cl al., 2002). Angiogencsis (ne,v blood vessel 

formation) is rare in adult tissue, however, the female reproductive tract is on exception, ,vith 

blood vessel formation taking pince during regeneration, development of spiral arterioles in the 

late secretory phase and ot the tin,c of in1phmtalion. Three peoks of regeneration have been 

indicntcd in cndometrial tissue. T,vo peaks of  endometriol regeneration under the control of 

oestrogen occur immediately postmcnstrunlly nnd during the mid proliferative phase of the cycle. 

1l1c third peak is progesterone related and occurs during the secretory phnse of the cycle. Tlus 

peak involves the growth of spiral arterioles. The persistence of stromnl progesterone receptors 

provides evidence thot progesterone influence the development of spiral arterioles (Critchley and 

Heal.y, 1998). 

' 

2.9 Hormone Receptors ontl Breast Cnnccr 

Oestrogen receptor (ER) nnd progesterone receptor (PR) ploy important roles 1n the growth and 

differentiation of breast cancers making them impor1ant prognostic markers (Potcl c1 al., 2013, 

Mohamed ct al., 201S; Deepti cl al., 201S). Two isoforms of ER ore known to exist; oestrogen 

receptor alpha (ERa) nnd oestrogen receptor beta (ERP) (Green el al .. 1986, Greene et al, 1986, 

Kuiper 111 al., 1996). A strong expression of ERa is reportedly observed in tissues related to 

female reproduction; ovary, ,vomb, mammary gland (Kerdivcl cl al., 2013). Recent stud,� h:1ve 

rcpor1cd o mild expression of ERP in the n,ammoi; gland (0011!0,\ c1 al., 1997, SnJ1 ti ct/.2000). 

There 1s poueity of information on its role in mommary ghllld {Co,vley "' al I 997, Kuiper rt al., 

1997; Pocc cl al., 1997; Pellmson et al., 1997; Hansen and Bissell, 2000; Si,ji rt al .• 2000). 

Oestrogen receptor, PR ond I IER 2 o.rc dctcrm1ncd by 1mmwioh1stochcm1slr) (Rcc:iminu tt ctf .•

2011. Qino c1 al., 2013). TI1c biologic. p�gnosltc ond predict!\ c 1mportllncc of U.'4:Mmcnt of ER

expression ln breast cnnccr 1s well cstnblishcd. However, the added ,·4lue of PR a.s,�qncrit

oppc;us controversiol in some cli1ncs {Ollvotto c1 al .• 2()(),1; Coloz:z:1 ti al. 2005. Fuqua cl ol,

200S; llcRi cl al., 2013, Q100 c1 al., 2013) In spnc of thi!I. the \mcntlln Sc.,itt, of  Chnu:al• 

Oncology ond the College of Amcric.m f'alhologuts rc«1mmtnd tt:\11n1 t,,r N\lh l:R anJ PR �n
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nil ne,vly diagnosed eases of invasive breast cancer (Hammond el al., 2010). Since the 1970s, it 

has been hypothcsiicd thnt PR expression ,vill be associated ,vith response to hormonal therapies 
' 

io BR+ brcnst cancer, as it is thought that ER and PR co-expression demonstrntcs a functionally 

intact oestrogen response pnthv,,ay (Honvit7. el al., 1978; Honvitz ond McGuire, 1978: 1-lonvitz 

and McGuire, 1975; Honvitz and McGuire, 1979). Analyses from observational studies sho,vcd 

thnt loss of PR expression ,vas associated ,vith ,vorse ovemll prognosis among ER+ breast 

cancers (Bnrdou ct al., 2003; Grann ct al., 2005; Dunn wold et al., 2007: Cnncello ct al., 2013; 

Prat et al., 2013), TI1cse results suggested that evaluation of PR status 1n ER+ breast cancer 

,night be used to help guide clinieol mnnogcmcnt, os high levels of PR expression may identify a 

subset of ER+ patients most likely to benefit from hormonal lhcropy (Davies et al., 2011; Helli et 

nl., 2013). 

The biological nnd clinicol significance of the ER-IPR+ brcnst cancer subtype hos been reported 

to be controvcrsiol, \\rith some reports claiming it represents o distinct, clinically useful biologic 

entity (Thor ct ol., 1998; Sco,vn ond Shoushn, 2002; Rakho ct al., 2007; Rhodes and Jasoni, 

2009; Suvarchala and Ncgcsrwo.rorao, 2011; AI-Khafoji 111 al., 2014) ,vhile others ore of the vtC\v 

that ER-IPR+ classification is primarily a technical nrtifact (De Maeycr ct al., 2008; Nadj1 et al., 

2005) and too rare to be of clinical use (Chariyalcrstnk ct al., I 996; Olivotto et al, 2004). In 

large published series, the percentage of ER./l'R+ coses has been 1n the range of zero (Nodji 111

al., 2005) to four percent (Bardou c1 al., 2003; Colditz cl al., 2004). ln the Enrly Bre3St Cancer 

Triolists' Collnborotive Group (EBCTCG) mctn-onnlysis, PR expression ,,•u not signific:nntly 

predictive or uunoxifen trc:itment rc.�ponse 1n ER-negntive brC:lSt cancer, although. there ,VQS 11

slight trend, which foiled to reach statistical significance (Davies cl al., 2011) In the EBCTCG

o.nolysis, the investigators n.oted thnt os methods for assessment of hormone rc:cq,tor sunu h4, c 

improved. The proportion of coses reported as ER-IPR+ has dccrc;ised from appro\UDlltcl) 4� in 

the early I 990s to only I% 1n recent SEER (Sun·cilhmcc, Ep1don10l010, a.nd End Results) 

co.nccr registry dota. This suggests that ns methods of ER tcsung end 1ntcrpn:t:1Ut\ns tul, c 

improved, the rotes of false ncgotivc ER results h11,·c dc:crc:ised (011,ic::s tt al., ::?011) llowC\cr, 

There nn: rcporu that breast cancer patients with tumoun that� E.R ondor PR bA,c lo\\tt 

nsk! of mor1olity aRcr their d1ngnos1s compartd to womc:n ,,,th ER- n1:i,•111vc 11Jld1l,r PR

negative diSC.lSC (Fi,htr ct al, I 988; Pnrl rt ol., I 984, Cro\\c cl ul. IQQI. Aaltl.lnw rt u/,. )OQI,
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Lethnby cl al., 1996; Anderson cl al., 2001). Clinical trials have also sho,vn that the survival 

advantage for ,von,en with hormone receptor-positive tumours is enhanced by treatment ,vith 

adjuvanl hormonnl nnd/or chcmotheropeutic regimens (Smith nnd Good, 2003; Goldhirsch, cl al.,
' 

2003; Fisher cl al., 2004). 

Human epithelial receptor 2 (HER 2), n proto-oncogenc olso kno,,rn ns Erb82-neu, located on 

chromosome I 7q2 I is also considered lo be closely nssocinted ,vith occurrence nnd development 

of breast cnnccr (Gown, 2008). Under normal physiologicol conditions HER 2 is inactive; 

however, once octivnted it may cnhnnce tumour invasion nnd metastases and incrCllSc the degree 

of malignnncy (Rcvillion cl al., 1998; Guo and Boi, 2008), ,vhich may explain HER 2 

nssocintion ,vith intcrmcdintc to high grodc tumours nnd large tumour si1.cs (Mnkonjuola cl al.,

2014). Status of HER 2 is important ,vhen considering treatment choice especinlly for patients 

,vith tnctnstotic tumours, who respond better to additionnl medic.ition such ns Herceptin 

(Coblcigh ct al., 1999; Shnk, 1999; Kl1okher cl al., 2013). 

Different expression patterns of ER, PR and HER2 hnve been identified, making the knowledge 

of the receptor content of breast carcinoma essential ,n planning the management of the disease 

(Lo,v c1 al., 1992; Socks nnd Baum, 1993). ER over-expression has been predom1nontly 

observed in lo\\•er grode, smaller size-tumours, more likely to be node negative, and sho,vs beuer 

survi,,nl outcome than ER-negative cancers (Fisher cl al., 1988; Low cl al., 1992; Grann cl al.,

200S). PR over-cxprcs.sion is nlso associated with ,veil differentiated tumours \\'Ith good overall 

survival (Reiner cl al., 1990). The over-expression of ER is reported to occur in approxim31ely 

70-80% of 1nvns1ve breast carcinoma at lhc point of diagnosis (SjAgrcn cl al .• 1998). Ovcr

cxprcss100 of H ER2 is associotcd w1lh higher grade (SjAgrcn cl al., 1998) tllld ER-nciµti,·c 

tumours (GilSO cl al., 2006) which demonslr.ltc poor ovaull SUl'\1,-at (YllDllluchJ el al .• 2001). 

The HER2 over-expression 1s reported to occur tn I 0-JCW, of invQSlvc b!Q.St ainccrs (Cioc:co ,1

al., 2006). Another subtype usually Identified in brcnst cancer cln.s.s1fic:u1on LS the tnplc-nepn,c. 

Triple-ncgohvc brc;i.�t �nccrs nrc tumours ehilractcnted by lhc,r lacJ .. of hormone r«cptois (ER 

ond PR) ond HER2 They nrc the most oggrcss1vc form Gild occounl for 10-1�. of all bmut 

cnnccn (NwochulC\vu cl al., 2009), 1Q1s subtype 1s reportedly more prtvaltnt lll ,\frie.,.n. 

AmenCllllS thnn 1n their while counterptlrtS (Cnrcy c1 al., 2()()(1, B.iucr c1 al,, 2007; lhcmclandu ti

al, 2007; Yang rl al., 2007). 
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Figure 2.1: l\lccl111nls111s or Action or Sex llorn1oncs (Dcrgn,nn "' al., 2013). 
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2. 10 l\1ccbanisms of Action or Sex Hormones 

Oestrogen nnd progesterone pron1ote prolifcrotion nnd difTcren11a11on 1n the normnl brCDst 

epithelium. They function vio binding to their corresponding intraccllulor receptors, ER ond PR, 

which nrc members of the nuclear hormone receptor super-family (Evans, 1988). The process by 

which oestrogen and progesterone internet with their rceeptors is similar for oil members of the 

nuelc:ir hormone receptor family (\Vhitc and Parker, 1998). In the nbscnce of hormones, the 

receptors ore inactive. \Vhen hormones pass through tbe cell membrane ond bind the receptors, 

the inactive oligomeric complex dissociates ond the receptors ore transformed into on active state 

thnt regulates gene expression either directly ns n transcription factor by binding DNA at a 

specific response-clement (Beato ond Snnchez-Pnchcco, 1996; Glass er n/., 1996; Honvitz er al., 

1996), or indirectly by coopcrntive interactions ,vith other transcription factors e.g. activator 

protein I (AP-I) (Gaub ct al., 1990; Philips et al., 1993; Umaynhoro er al., I 994). As DNA

binding transcription factors, steroid hormone receptors do not func1ion alone but interact ,vith 

gcncrol trnnscription fac1ors and receptor int�-rocting proteins. In addition 10 this complexity, 

members of the nuclcnr hormone recep1or super family ore expressed in multiple forms . 
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2.11 Oestrogens and Breast Cancer 

Oestrogens ploy o role in breast cancer. It is 1hought that in promoting the gro\vth of brenst's end 

buds, oestrogens n1ny also contribute to an increase in cells that Inter in life become prone to 

cancerous growth (Russo 1111d Russo, 1998). During the periods \Vhen the duct structures gro\v, 

especially during puberty, the breast i$ particulorly vulnerable 10 concer-Cllusing influences 

(Russo and Russo. 1998). The cyclical secretion of oeslrogcn during o \voman's life is no\v 

recognized as n key detem1inont of breast cancer risk. The more oestrogens reach the sensitive 

structures in the breast during her lifetime, the higher the overall risk. Thus, every year of delay 

1n tho onset of rc11ulnr ovulntions corresponds to 5% reduction in breast cancer risk. Conversely, 

every ycor or delay in menopause increases the risk by 3% (Travis ond Key, 2003). On the other 

h1111d, pregnancies hove o protective influence (Hinkulo et al., 2001). Each child birth is 1hough1 

10 dccrcnsc the risk of breast cancer by 7% and this effect is even more pronounced before the 

ngc of 20 years (Travis and Key, 2003). 1110 very high levels of oestrogen and other hormones 

1h01 are secreted during pregnancy stimulate the full maturation of 1he duct system of the brc:nst. 

II is thought that this leads to n reduction in the number of cells in the buds that arc vulnerable 10 

conccr-cousing foctors and thus 10 a decrease in cancer nsk. Moreover, E2 not only tnggcr cell 

proliferation/division but alter breast micro-environment. They cho.ngc intcrcellulo.r 

communication nnd hove systemic cffe�ts \vith secondary consequences for brenst ussuc. All 

these chllilgcs ore import.on! for the formation of new milk ducts dunng normal b�t 

development and may promote progression of breost cancer (Brisken, 2008). 

2.12 Proi:cstcronc ond Brcnst Cnnccr 

Progesterone's role in breast cancer is controvCTSiol (Ho el al., 2009). It hos been bypolhCS1scd 

thal its oc11vi1y or opposing ocstrogcnic stimulotion of the breast dccrc:\Scs br=st Cllnett risl; 

(Kelsey, 1979; Foidort ct al .. 1998; Ho ct al., 2009). On the other bond. some bcliC\c thllt the 

nslc of breast cancer ,s 1ncrcascd bccnusc brcost mitolic rotes on: highest 1n the lut� phA:.c of the 

men�trual C)'tlt (I I oms cl al., 1992: Fo,dort ct al., 1998). In recent tunes, lhc fmd� or studies 

or scrum progesterone levels in prcmcnopausal \\Omen ho,e been conlltcting (Bc:m.Man cl al_ 

I 990; Ho ct al., 2009) A number of WKOntrol studies ta, c c,b m cd lo\\ c:r le\ elJ of � 

pmgc:s1cron0 tn prcmenopnusal coses (key ond Pi\..c, 1988: Bcm.,tc,n ti al� IWO). C\um\tl}, 
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there is paucity of infoanntioo on the serum progc:slerone levels in Nigerian ,vomcn ,,.,1th breast 

cancer. 

2.13 FollicJc Stimulating Hormone {FSH) 

Follicle stimulating hormone is a 35.SkD glycoprotein dimer. Its structure is similar to those of 

lulcinizing hormone (LH), thyroid stimulating hormone (TSH) and human chorionic 

gonadotropin (hCG). The protein dimer conlllios 2 polypeptide units, lobclled olpha and beta 

subunits. The alpha subunits of LH, FSH, TSH and hCG ore identical and contain 92 amino 

acids. TI1e beta subunits vnry. Follicle stimulating hom1onc has a beta subunit of 111 amino 

acids (FSH P), ,vhich confers its specific biologic acrion nod is responsible for interaction ,vith 

the FSII receptor (Jiang ct al .. 2012). TI1c sugar pllrt of the hormone is composed of fucosc, 

gnlactosc, mnnnosc, galoctosnmine, glucosnmine, and sialic acid, the lotter being critical for its 

biologic half-life. The half-life ofFSH is 3-4 hours. 

2.13. l The Physlologlc11l Roles or FSll in Fen1nlcs 

Follicle stimulating hormone stimulates the gro1vth nod recruitment of immature ovurinn follicles 

in the ovary. FSH ,s the major survival factor tho! rescues the s,nall antral follicles (2-5 mm in 

diameter for humans) from apoplosis. In the lutcnl-follicular phase tronsition period, the scrum 

levels of progesterone and oestrogen (primnrily ocstrodiol) decrease and no longer suppress the 
• 

release of FSH, consequently FSH peaks 01 about day three (day one is the firsl day of menstrual 

Oow). The cohort of m1all ontral follicles is normally sufficient in number to produce enough 

lnhibin 8 lo lower FSH serum levels. In addition, Ibero 1s evidence that gonadotrop1n surgc

allcnuating factor produced by small follicles during the first half of the folliculo.r phllSc o.lso 

exerts a ncgauvc feedback on Lll secretion amplitude, thus o.llowtng o more favourable 

environment for follicle l,'fOWLh and preventing premature lutc1n1zotion (Fowler CJ al., 2003). 

\Vhen the follicle matures nod rcnchcs 8-10 mm in diameter it sto.rts to sec:rctc significant 

amounts of oeslrndiol. Normally in humans, only one follicle becomes dominant o.nd S\lt\'\VCS to 

grow to I S-30 ,nrn ,n size and o,f\llatc, the remaining follicles undergo atrtSia. The sharp 

increase 1n ocstrudiol producuon by the dominant follicle (possibly along ,Yilh o decre:i.se in 

gonadotropin surgc-altcnunllng factor) cause o posilive erT1.'Ct on the hyJX'lh�lamus ond pituil:iry 

g)ond,thus, rapid gonodotropin-rclc:ising hormone (GnRH) pulses occur nnd QJ\ LIi ,urge rcsull.S 
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The increase in scrum ocstradiol level causes a decrease in FSH production by inhibiting GnRH 

production in the hypothalamus (Dickerson et al., 2008). 

The decrease in serum FSH level causes the smnller follicles in the current cohon to undergo 

atrcsia as they lack sufficient sensiuvity to FSH to survive. Occasionally t\\'O follicles reach the 

10 mm stage at the same time by chance and as both are equally sensitive to FSH, both survive 

and grow in the Jo\v FSH environment and thus (\VO ovulotions can occur in one cycle possibly 

leading to non identical (dizygolic) l\vins. As o ,voman nears pcrimenopnuse, the number of 

small ontrnl follicles recruited in each cycle diminishes and consequently insufficient lnhib1n B 

is produced to fully lower FSH and the serun1 level of FSH begins to rise. Eventually, the FSH 

level becomes so high that do\vn rcgulntion of FSH receptors occurs nnd by menopause any 

remaining small secondary follicles no longer hove FSH receptors (Rndu ct al., 20 I 0). FSH 

binding is thought to uprcgulate neo-vasculnrization via ot least !\VO mechanisms - one is the 

Vascular Endothclinl Growth Factor (VEGFJ pathway and the other VEGF independent • related 

to the development of umbilical vnsculature when physiological. 1l1is prcscnlS possible use of 

FSH and FSH-reeeptor antagonists us an anti rumour nngiogenesis therapy (Radu et al., 2010). 

2.14 Lutelnlilng Horn1one (Ll1) 

Lutcinizing hormone, also kno\vn as lutropin or lutrophin is n hormone produced by gonodotroph 

cells 1n the anterior pituitary gland. In females, on acute rise of LH ("LH surge") triggers 

ovulation and development of the corpus lutcum. (Louvct ct al., 197S). It nets synergisticolly 

\Vlth FSH in females. LH suppons thcca cells in U1c ovnncs that provide androgens and hormonal 

precur.iors for E2 production. Al the time of menstruation, FSH initiates follicular gro,vth, 

specifically affecllng granuloso cells (Mohcsh, 2011 ). \Vith the rise in oestrogens, LH receptors 

a.re nlso expressed on the maturing follicle, which aiuscs ii to produoc more E2• Eventulllly, 

when the follicle is fully moturc, n spike in 17-hydroxyprogesterone production by the follicle 

inhibits the producl!on of oestrogen, leading to a decrease 1n oes1rogen-med1ated negati"e 

feedback of GnRll in tho hypothalamus, \vhich then stimulotes U1c release of LH from the 

anterior pituitary (Carr, 1998). This Increase 1n LH production only lllSts for 24 to 48 hours. This 

"LI I surge" triggers owlahon, thereby not only releasing the egg from the follicle, but also 

init101ing the conversion of lhe residual follicle Into 11 corpus lutcu1n that, in 1um. produce:$ 
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progesterone to prepare the endometnum for a possible implantation (Yeh and A dash 1, I 999). If 

pregnancy occurs, LH levels ,viii decre.i.sc, and lutcnl function ,viii instead be maintained by the 

action of hCG, a hormone very similar to LH but secreted from the nc,v placenta). The release of 

LH f1om the pituitary gland, and is controlled by pulses of GnRH. \Vhen the levels nre lo,v, 

GnRH is released by the hypothalamus, stimulating the pituitary gland to release LH (Carr, 1998; 

Y ch and Adashi, 1999; Yen, 1999). 

2.15 FSH, LH and Breast Cancer 
' 

FSH stimulates follicle gro,vth and development in the ovaries (Zhou ct al., 2013). FSH has been 

reported to be associated ,vith certain cancers including prostate, \.-Odomclrial and ovarian 

cancers (Bcn-josef ct al .. 1999; Bo.x et al .. 2000; Chen ct al., 2009; Huhtoniemi, 20 I 0). There arc 

reports that FSH induces cancer cell proliferation, differentiation and mc1astas1s by activnling 

odenylyl cyclase, thereby resulting in increased cAMP levels (Tunizicker-Dunn and Maizels, 

2006; Fon et al .. 2007). High FSI I levels hove been associated 1vith a significantly poor 

prognosis in patients with prcmcnopausnl breast cancer (Pujol cl al .. 200 I). FSH has also been 

linked to breast cancer cell proliferation and an incrcnsod risk of bre:ist cancer development in 

fcmolcs who have undergone infertility tre.itn,cnts (Zrcik cl al., 20 I 0). \Vhile the oestrogen 

signal pathway on tumourigenesis nnd tumour progression in breast c:mcer has been ,,<idely 

discussed, there is paucity of information on the FSH and LH path,voy(s) in breast cancer. 

Moreover, the specific functions of FSH and LH hove not been fully elucidated ,vith regards to 

the progression of breast cancer (Zhou Cl{ al., 2013). 111ere is pnucity of information on the role 

of gonadotropin nod breost cancer bosed on menopnusnl status. 

2.16 'Th)•roid Physioloizy nnd P11tho1>hyslology 

11,yrotropin Rclc.a.siog Hormone (TRI I) octs on the pituitary thyrotropcs to stimu!Gte both the 

synthesis ond release or TSH (Krussos ct al., 2010). TSH in tum controls the thyroid gland and 

the synthesis and relense of thyroid hormones. TS\ I olso controls the size and number of thyroid 

folhculor cells, Thyroid hormones ore the only iodinc-conta1nmg substances of physiologic 

significance in vertebrates (Bello and Bakari, 2012). Thyroid cells ocuvcl)' c:<tracl and 

concentrotc iodide fro1n pla.smn. A lightly controlled feedback system e.'<1sts bctwtcn the thyroid 

gland, the hypothalamus and p1lultary gland (Bello and Bal.:an, 2012). These three ghinds 
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function closely thereby ensuring that thyroi d  honnone concentration in the blood arc maintained 

within certain limits in the face of large changes in basal metabolic and physiological need for 

thyroid hormone (Surks et al .. 2004). A rise in the serum thyroid hormone concentration elicits 

an inhibitory effect on the pituitary response to TRH (negative feedback). TI1yroxine (f.). a 

probonnone, is converted to triiodothyroninc (f 1), the active form of thyroid hormone, in the 

peripheral tissues by S'-deiodinot ion. Nonna! thyro id gland produces oil of the circulating T. and

about 20% of the circulating T3 (Surks ct al., 2004). Most of the biologic act ivity of thyroid

hom1oncs is due to the cellular effects ofT3, ,vhich has a greater affinity for the thyroid hom,onc 

receptor and is approx imately 4 to IO tim_es more potent than T4 (Surks ct al., 1973; S:l\vin et al., 

1977). 80% of serum T3 is derived from the de- iodination ofT4 in tissues such as the liver and 

kidney. Once T4 and T3 are released into the circulation, they ore bound by Thyroxine Binding 

Globulin (fBG), transthyrctin (thyroxine-binding pre-albumin), and olbumin. Thyroxine Binding 

Globulin has the highest affinity for T4 and T3 and the 10,ves1 capacity, ,vhercas albumin has the 

lowest affinity and the highest capacity. Only the free (unbound) frneuon ofT4 and T1 i s  able to 

bind to specific thyroid hormone receptors in peripheral tissues and possesses biologic activity. 

Normally, approximately 0.03% of T4 and 0.5% of T1 is free (Oppenheimer et al., 1972; 

TNACB, 1996). Changes in the binding c;ipacity of thyro id hormone tronspor1 proteins may 

signilic;intly affect the measurement of total thyroid hormone concenlrlltion and thereby 

complicate the diagnosis of hypothyroidi sm. TI1e nccurate diagnosis of thyroid disease is more 

difficult in patients with multiple abnormalities in thyroid hormone-binding proteins (Robb1ns, 

1992). 

Locnli1ed disease of the thyroid slnnd thdt results in decreased thyroid hormone production is the 

n1ost common Clluse of hypothyro idism. Under normnl circumstances, the thyroid releases 100 to 

125 nmol of T, daily and only smoll amounts of T>, Occrcoscd production of T, couses nn 

incrcase in the secretion of TSH by the p1tuitnry gland. TSH i.timulotes hypertrophy nnd 

hypcrpla.s1a of tl1c thyroid gland nnd thyroi d T,-S'-dc1odlnasc ocl1Y1t)' This 1n tum c;iuscs the 

thyroid to release more T>, Deficiency of tJ,c hormone has a ,vidc rnngo of effects.. bccnusc nll 

meltlboliClllly octivc cells n:quirc thyroid hormone. The systemic ctTccLS nrc due to either 

derangements in metabolic processes or d1rccl cffccls by myxcdcmntous inliltro11on (that ,s. 

nccrumulnt1on of glucos1un inoglycan5 1n the tissues), 
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2.16.1 The l\lctabolism ofThyToid Hormones 

One of the earliest recognized physiologic actions of thyroid honnones ,vas ,ts effect on the basal 

metabolic rate (Dickennan and De Vries, 1997). ln general, thyroid honnonc deficiency results 

in a reduction in the metabolic rote. This is manifested ns the mtolcronce to cold temperatures

experienced by many hypothyroid patients. Thyroid honnone is also an important modulator of 

intermediary mctobolism. Thyroid honnone r eplacement therapy moy sto,v the progression of 

coronary artery disease, because of its beneficial effects on lipids (Sundaram el al., 1997). 

Glucose homeostasis may be altered due to the slower rate of glucose absorption from the 

g;istrointestinal tracL Insulin secretion in response to glucose lond varies in hypothyroid 

individuals, but there is evidence of insulin resistance and reduced glucose utilization (Pedc�cn 

el al., 1988; Fo,vlcr cl al., 1996). Hypothyroid patients generally exhibit decreased appetite

(Bello and Bakari, 2012). Some studies hove found an association bet,vccn thyroid honnoncs and 

adiposity. Leptin rcgulntes the hypothalrunic-pituitnry•thyroid axis by regulating TRH gene 

expression in the paravcntnculor nucleus in the hypolhalrunus thus, prompting TSH to stimulate 

leptin secretion (Feldt-Rasmussen, 2007; Menendez el al., 2003; Oge cl al., 2005; Santini el al., 

2010; �lchron cl al., 2014). 

2.16.2 Thyroid Uormoncs ond the Reproductive Systen1 

A possible rclotionship bet,veen the thyroid honnoncs and ovanan function hos been ,veil 

documented 1n the litcrulures based on in vivo studies. 111e effects of hypothyroidism on fertility 

ore n1cuiatcd by o disruption of gonodotropin secretion and stcroidogcncsis. Scrum levels ofFSI I 

and LI I may be increased, nonnal, or decreased, nnd the prcovulatory LI I surge ,nay be absent 

(Ottesen cl al., 1995). Delayed LH rcswnse lo GnRM has been reponed in some hypothyroid 

,vomcn (Volcnli at al., 1984; Manno ct al., 2006). 

In fcmnlcs, hypothyroidism is ossociotcd ,vilh mcnstrunl irrcgulantics, i.e. changes 10 cycle 

length ond runount of bleeding (Joshi cl al.. 1993). The )alter 1s probabl)' due to oestrogen 

breakthrough bleeding secondary to nnovulnl1on (Krnssns c1 al., 1999). Defects 1n haemostasis 

factors (such os decreased levels of fnclors VU, VW, CX, ond XI) that occur 1n hypothyroidism 

may also contribute to polymenorThCll ond mcnorThog,n (Ansell, 1996). �lenstru:tl dlStUrbonccs 
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specifically, amenorrhea, clinical metropathia haemorrhagica (haemorrhage during the menstrual 

cycle), and mcnorrbagia was reported in patients ,vith primary myxedema (Krnssas cl al .• 2010). 

Anowlation and infertility have also been reported in hypothyroid females (Strodtrnan, 1993). 

Hypothyroid women have dccrwed rates of metabolic clcaroncc of ocstrone and e.�hibll an 

increase in peripheral aromatization (Longscopc cl al., I 990; Redmond, 2004). An 1ncre.,se in 

excretion of 2-oxygcnotcd oestrogens has been reported in hypothyroid ,vomen (Gollerghcr cl

al., 1966). Plasma binding octi,�ty of SHBG is decreased, ,vhich results in decreased plasma 

conccntrntioos of both total testosterone ond E2 but their unbound froctions are increased. 

A.11er:11ions in steroid metabolism disappear ,vhen a euthyroid stole is restored (Gordon and 

Soulhrcn, 1977). 

' 

2.16.3 Gonadotropins (LH, FSB) ln Hyperthyroid \Von1cn 

Gonadotropin dysfunction has been reported in ,vo1ncn with hyperthyroidism. II ,vas reported 

that the mc:4ll LH levels in both the folliculnr nnd lutcal phases of the menstrual cycle ore 

significantly higher in hyperthyroid women than in normal \\'Omen (Akande wid Hockaday, 

1972). Similar results were obtained in ,vomcn at the middle of the \utcal phase of the menstrual 

cycle (Pontikides c1 al. 1990). Some authors found that LH secretion was increased, whereas. 

the pulsati\e chomcteristics of LH and FSH secretion did not differ in p:iticnts when compared 

with controls 1n the early follicular phase of the menstrual cycle. Ho,vever, LH pc:iks m:iy be 

absent in patients ,vith nmcnorrhcn (Zahringcr cl al .. 2000). Scruo1 LH levels decrease 10 normal 

oner a few weeks of trcauncnt with antithyroid drugs (ATD) (Aknnde, 1974). Baseline FSH 

levels may be increased, although. data on this ore limited (Tanoko ct al., 1981; Pon1ik1dcs or al., 

1990). However, some reports claim thot FSH levels remain normal ,n thyrotoxic ,vomcn 

(D1stHlcr er al .. 191S; Ziihrini;cr ct al .. 2000). The mcchnnism for lhe incrc3Sc 1n scrum LH and 

FSH in hypenhyroid women is unclear (Krossos ct al .. 2010). II has been reponed that 

hyperthyroxincmia rcsullcd in on augmc111cd gonadotropin response to GnRH (Twu1k11 at al., 

1981). Other studies, however, hnvc been unable to conlirrn these lindings {Disli\lcr tr al., 1975). 

The b1ochcm1cal and hormonal obnormalitics, nutritional dis1urbnnC1:S and emotional uphcnvols 

that arc commonly ossocintcd with hypc:rthyro1dism may indl\idually or 1n combllUUon be the 

cause of the mcn�trual disturbances (Krosslls, 200S). A stud)· 1n lndia sho,\ cd mcnslnllll 
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irregularities 1n 65% of hyperthyroid ,vomen, compared ,,;th 17% among hcaJthy controls (Joshi 

cl al .• 1993). These irregularities sometimes preceded the identification of thyroid dysfunction 

(Krassas cl al., 2010). Similar results ,vere observed in other studies (Krossas ct al. 1994). 

Although, these findings indicate that menstrual disturbances arc 2.5-fold more frequent in 

thyrotoxicosis thWl in the normal population (Krussas c1 al., 20 I 0). 

2.17 Thyroid Hormones nnd Brenst Cancer 
• 

The growing Wld developing breasts require the coordinnted nction of several hormones such as 

oestrogen (E,_), progesterone, :ind thyroid hormones (Lai, 2002; Neville ct al., 2002). \Vhile 

ocstrndiol hos been reported to be n potent mitogen for normal mammary gland, thyroid 

hormones appear to stimulate lobular development, contributing to the differentiation of normal 

breast tissue (Neville el al .. 2002). However. the relationship bcl\vcen breast cancer and thyroid 

hormone is controversial (Saraiva cl ar., 200S). Even though, many studies hove sho,vn that 

thyroid diseases ore common in ,vomen ,vith breast cancer, other reports hove not confirmed this 

11SSOciation (Gogas CJ al., 2001; Turkcn cl al., 2003; Smyth cl al., 1996; Smyth cl al., 1998; 

Cengiz el al., 2004; Giustnrini cl al., 2006; Conde cl al., 2006; Tosovic c1 al., 20 IO; Tosovic cl

al., 2012). Almost every form of thyroid disease including hyperthyroidism hos been idcn11ficd 

in association ,vith breast cancer (Tnkntnni c1 al .. 1989; Goldman. 1990; Ccngiz cl al .. 2004; 

Rosmusson c1 al., I 987; Lemaire nnd Baugnct-Mnhicu, 1989; Tokntani el al., 1989). For 

instance, it ,vas speculated that subclinical hyperthyroidism in posltncnopnusal patients 

contnbutes 10 breast tumour growtll (Snnuvn cl al .. 200S). It hns also been suggested that free 

triiodothyronine (FT3) plays on important role in the physiology of fibrocystic brcasl disease 

(Martinez c1 al., 1995). There is currently paucity of informalion on the link of th)'l"Oid hormones 

\\'ith breast cancer in Nigeria. However, physiolor,icnl conccnlrntions ofT3, the n,ore ncuvc form 

or thyroid hormone is reported to significantly enhance ocslr1ldio1 growth sti1nu111t1on of n 

number of human brcnst carcinoma ecll lincs (Shao cl al .. 199S). In T470 breast cancer cells. E1

and T3 similnrly regulate cell cycle progression and prolifc:rouon m1s1ng the p53 lc,el and 

causing hypcrphosphorylation of pRb (Oindo cl al., 2002). Mort0vcr, 1t ,vus dcmonslr1ltcd that 10 

brc.1St cnnccr cell lines, T3 at supra-physiologic conccnlr1ltions and 1n the obs�cc of OC$lrndiol 

m1m11:s 1hc effects of ocstrndiol, possibly through the ER (Nogue1J11 nnd Brcntani, 1996) 
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2.18 ContraccptiYcs Use and Breast Cancer Risk 

More than 100 million \\•omen ,vorld,vide use Oral Contraceptives (OCs), ,vhich ore the n,ost 

commonly used contraceptive method for US ,vomcn (Bensyl et al .. 2005). They arc prescnbcd 

because they nrc reportedly snfe, effective, ,vell tolerated and convenient (Bensyl e.1 nl., 2005). 

The effectiveness of OCs and of the other combination hormonal contraceptives including the 

pntch ond ring is 99.7% if used exactly as directed and only slightly lo,vcr 01 92% 1f the dose is 

occasionally taken late or not taken. The c!Tcctiveness of other contraceptives ranges from 

opproximntely 85% for barrier methods such as condom, sponge, and diaphragm, to up,vnrd of 

99% for intrauterine devices, subdermal implants, progesterone inJcction and sterilization in both 

men and ,vomen (l'russcll, l 998; Lmplonon, 2006). There have been suspicions for many years 

that the use of hormonal contrnceplion is linked to an increased risk of breast cancer. These 

suspicions hove been fuelled by the fact that ,videspread use of  honnonal contmccptivcs, 

porlicularly OCs has parol\cled an increllSed incidence of breast cancer in many countries. 
' 

Increasing evidence that breast cancer is hormonally mediated has heightened concern about a

possible link. Y ct the numerous investigations of possible QC/breast cancer associations 11101 

hove been carried out around the ,vorld hove not provided conclusive nns,vcrs (Truscll, 1998; 

Cosey cl al., 2008). ln general, these studies hnvc been characterized by WCllk, sometimes 

conflictins associations (PATH, 1997). It hos been reported thol 5 years of combined Hormone 

Rcplnccmcot Therapy (HR1) of oestrogen and prosesteronc ,vns associated ,vith a 26% 

increased risk ofinvnsive breast cnncer in postmcnopnusol women (\VG\Vllll, 2002). Moreover. 

the Cllfcinogcnic effect of oestrogen-progestagcn contrncepth•es and rcplncemcnt horn1oncs hllS 

been reported (Coglinno cl al .. 2005). 111is has been confirmed and nckno,vledged by the \Vorld 

Health Organization (!ARC, 2005). However, progcstin-only pills ,,,ere associated ,vith a relative 

risk of breast cancer of 1.17 ,vitlun 5 ycnrs of use, while the rcln11ve risk for use "ith,n Io ye.us 

is 0.99 (Co.scy cl al .. 2008). 

Two m11jor potential mechanisms h11ve �ecn postulated by ,vluch oestrogens (both endogenous 

and exogenous) increase the risk of breast cnnccr. The first mccho.rusm is the stimulation of 

oestrogen rcccptor-mcdioted troriscription lhot results ,n cell prolifcrouon. The second 

mechanism is direct carcinogenesis via mctobohc activntion and direct binding of ON A. One 
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hypothesis is that these 2 mechanisms act in an additive or even synergistic fashion to induce 

carcinogenesis (Yager, 2000; Santen et a(, 200-$). 

2.19 Induced Abortion (IA) and Breast Cancer 

Childbearing has been consistently sho,vn to reduce the risk of breast conccr in the long term 

(CGHFBC, I 996). Until recently, incomplete pregnancies ,,•ere thought to hove no efTcct, or 

perhaps slightly reduce the risk of breast cancer (Vessey et al., 1982). Ho,vcvcr, the outcome of 

a study involving literature review suggested that induced abortion might increase the risk of 

b(cast cancer (Rcmcnnick, 1990). This ,vas further supported by similar findings (Brind et al., 

1996). Ho,vcvcr, others ,vho rcvic,vcd the evidence made by Remennick (1990) and Bind et al 

(1996) arrived at different conclusions (Michels and Willen, I 996; \V1ngo at al., 1997; 

Batholomew and Grimes, 1998). Induced abortion (IA) ,vns reportedly sisnificnntly associated 

,vith o.n increased risk of breast cancer among Chinese fem:tles, and the risk of breast cancer 

increased as the number of 1A incrcascd (Huong ct al., 2014). As of 2004, 41 studies had been 

published in the world,vidc medical literature (including 16 American studies) reporting data on 
' 

the risk of breast cancer omong won1cn with 11 history of induced abortion (AAPLOG, 2008). 

T,venty nine (70%) of these studies, reported increased risk. Thirteen of the 16 (81 %) AmcriCllll 

studies reported increased risk, 8 (50%) with statistical significance (at least 95% probability that 

the result ,vas not due to chance) irrespective of ogc at first full-term pregnancy. The relative risk 

incrcnsc of the 41 studies conibined ,vns JO% (AAT'LOG, 2008). In the current Arncric3n 

abortion experience, this would result in npproxin1otcly 5,000 ndditionnl cases of breast cancer 

per year in the U.S. (111ere 1uc: about 190,000 new cases of brcnst cancer diagnosed in the US 

each year) (AAPLOG, 2008). Moreover, a 50% breast cancer risk incrc:isc by age 45 10 United 

Stoles' ,vomen who hn,,c had an induced abortion has been reported (O:iling t!I al., 1994). 

Ho,vcver, a 12% lifetime chnnce or dcvcl-0ping breast cancer wns equally reported. Among 

,vomcn \\'ith a frun1ly history of brc;ist co.nccr (mother, grundn101hcr. sister or aunt). the incrc3Sc 

10 nsk ,vas 80% (Doling ct al .. 199.t). Few studies have focussed on the nssoc1ation of induced 

nbort1on with breast cancer risk 10 indigenous African women. 
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2.19.1 The Proposed l\lcchanism or Induced Abortion in Breast Cancer 

11,c hypothesized mechanism by \vhich, induced abortion influence the development of breast 

cancer hos been described (Russo et al., 200 I). Prior to puberty, 11 \vomon 's breast contains 

immature lobules, called type I lobules. After puberty, \vith increasing oestrogen levels, these 

lobules begin to increase in number and in maturity, and nrc called type 2 lobules. Pregnancy 

produces n huge increase in oestrogen levels (obout 20 times non-pregnant levels). This causes

on immense increase in lhc number of type I and 2 (relntivcly immature, in occclcroted gro\vth 

phase) lobules. More vulnerable lobules make more places where cancer can start. In the 3rd 

trimester ond \vith lactation, the lobules complete tl1cir molurotion into type 3 and 4 lobules. 

which hove been reported to be more resistant to cancer inOucnccs/gcnctic mutations than arc the 

less mature type I and type 2 lobules. ·n,o post abortive \vomnn is left \Vith a huge increase in the 

more vulnernble type I & 2 lobules. Thus, the process of lobulor morurolion in o full tenn 

pregnancy could account for "the protective effect" that is observed. Abortion abruptly 

interrupts this process before the 3rd trimester mt1luration of lobules happens by causing on 

immediate and marked drop in the oestrpgen levels. TI1is leaves the type I and 2 lobules, nov.,

greatly increased in number, in non-mature (only partially difTcrentiotcd) gro\vth phn.se. This 

could make them more susceptible to malignant change wnh exposure to cllf'Clnogens 01 a future

time. TI1is could be a major factor 1n the increased risk bcr.vccn induced 11bor1100 IIIld subsequent 

breast cancer that many studies show (Russo ct al .. 2001; Beiler ct al., 2003; Bult ct al •• 2012). 

2.20 Diet and Oreo.st Cnnccr Risk 

2.20.1 Fibrc-Onsed Diet 

A plant b:iscd diet is noturally high in fibre. A diet rich in natural fiber obla.incd from &uits.

vegctnblcs, legumes (lentils, split pe.is, blnck beans, pinto be:uu etc.), and \\ holc-grums �)' 

reduce cancer nsk t1nd/or reduce risk of c:.1nccr progression (Hanis rt al .• 1993) CCT\llln case

control studies have reported thot the grc:iter the fibre 1nw.c, the lower the incidence of bffla.\t 

Cllllccr (Howe rt al., 1990, Frcudcnhcim ct al., 1996; De Stef1n1 rt al .. 1W7. La\ m::htA ct al� 

1997; Cballier cl al., 1998). A hlgh fibre diet is al� l.\�iatcd \\ith le!-, �t, (Stoll, 1996) 

However, d:itn frotn prospective 11ud1e-, lS n\l:\cd, reporting rrote\:ll\c c0t"CL, (Roh.in ct al., 

1993, M3t11s'l('ln ct al, 2004) or no e!Tcct ob�ovcd (Tm)' cl al .. 2002, (1'1.• tt a,., iOOJ). Total 
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dietary fibre intake, particularly from cereals ond fruit \VOS found to reduce the risk of breast 

cancer in prcmenopausal but not postmcnopousal \vomen (Cnde el al., 2007). Moreover, a cohort 

study reported that high fibre intake \VOS associated \Vilh a 42% lo\ver risk of postmenopausal 

breast cancer (Mnttisson et al., 2004). IQdigenous African \vomcn \vho ate beans and lentils at 

least t\vice a \veek hnd a 24% lo\vcr risk of developing breast cancer than \VOmcn \Vho ote them 

less lhan once n month (AdebamO\VO et al., 2005). 

Various mechanisms hove been proposed for the protective effects of dietary fibre against 

cancer. These include: Increased foec,11 bulk and decreased intestinal transit time, \Vhich allo\v 

less opportunity for faecal mutagens to interact \Vith the intestinal epithelium (Slavin, 2000). 

binding to bile ncids, \Yhich arc thought 10 promote cell proliferation (Slavin, 2003). 

Fcrmcntntion in the gut produces short-choin fnuy acids (SCFA) \vhich improves the gut 

environment and may provide immune protection beyond the gut (Slavin, 2000; Slavin, 2003). 

Additionlllly, \vhole groins ore rich in antioxidants, including trace minerals and phenolic 

co1npounds, \vhich hove been linked 10 disease prevention (Slavin, 2003). Furthermore, there arc 

repons lhat a high fibre diet \Yorks to reduce hormone levels that moy be involved in the 

progression of breast cancer (Basso et al., 1995; Stoll, 1996; Slavin, 2000; Rock et al., 2004; 

\Vayne cl al., 2007). In n high-fibre, ro\v-fnt diet intervention study, fibre reduced scrum E2

concentration in \VOmcn diagnosed \vith breast cancer, the maJonty of \vhom did not exhibit 

weight loss. Thus, increased fiber intake \VllS independently related to the reduction in scrum 

ocsuudiol concentration (Rock ct al., 2004). TI,is decrease 1n o�trogcn levels in the blood 

thereby moy potcnttally reduce the risk of hormone-related cancers, such as brc3St Cll\Ccr 

(Slovin, 2000; Rock c1 al., 2004). Reduced levels of scrum ocstronc and ocstradiol "'ere 

obsCTVed in prcmcnop:iusnl women with o grcntcr intake of dietary fibre (Bogg;i �, al .• 1995) 

Similorly, o high intake or dictnry fibre \YllS significantly ossociotcd \\'llh IO\\ serum lc\'cls o f  

ocstrodiol in postmcnop:iu.sol breast cancc:r survivors (\Voync ct al , 2007). Oict11ry fibre 1nllic 

increases the amount of oestrogen excreted in the stool (Goldin ct al , 19 2) 

.2.20.2 Fruits nnd Vcgctoblcs 

Fruits nnd vegctoblcs conto,n vitomins, minerals. fibre. and \'V\0\1.$ �-a-fiititing

phytonutncnts (1.e C4rotcnolds, lycopeie, 1ndole3, 1�tl1\'on�. Oa, onolsl \'1bnnt, int� 

colour II one tnd1cotor of phytonutncnl CQntml ,n fnuts and , l'\:,CtA\-1� lktt u c ,tmsi, c and 
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consistent evidence th,u diets high in fruits o.nd vegetables nre associated ,vith decreased risks of 

mBny cancers, ond while results for breast C311Cer risk nre not yet conclusive, they nre promising 

(R1boli ond Norat, 2003; Gaudet cl al., 2004; Hirose cl al., 2005; \Vorld Cancer Research Fund, 

2007; de Limo et al., 2008). In o study of about 3000 postmcnopausol ,vomen, 11 protective effect 

for vcgctablcs ,vos observed (Gaudet et �I., 2004). \Vomen ,vho consumed 25 or more servings 

of vegetables weekly hod a 37% lo,vcr risk of breast cancer compared ,vith ,vomen ,vho 

consu1ned fewer than 9 vegetable servings ,vcekly. An cpidem1olog1cnl study reported a 

significant protective clTcct of vcgctoblcs against breast conccr ,vhcn c:ise-control and cohort 

studies ,vcro considered together (Riboli ond Norat, 2003). A recent c:isc-control study reported 

women who consumed more than 3.8 servings of fruits and vegclllblcs daily hod a lower risk of 

breast cancer when compared with ,vomcn ,vho consumed fc,vcr than 2.3 daily servings 

(Shannon cl al., 2005). Jap:incsc women following o prudent dietary pallcm (}ugh in fruits and 

vegetables, lo,v in fat) b:id a 27% decreased risk of breast cancer (Hirose ct nl .. 2007). A Korean 

case-control study rcponcd lhot a high intake of ccnoin fruits o.nd vcgel3bles resulted 1n o 

significantly lower risk of breast cancer 1n premcnopousol o.nd postmcnopousol ,vomen (Do et

al., 2007). These observations indicate that regular consumpuon of fruits o.nd vcgmblcs could 

reduce the nsk of breast cancer. 

2.20.3 RcOncd Cnrhohydrntcs ' 

\Vbcn carbohydrates nre refined, nearly 1111 of the v1tnm1ns, minerals and fibres or e  removed 

IC3VJng only caloncs. Certain products like wlute flour ond sugnrs :ire refined and then ennchcd 

meaning that only ccrt:iin nutrients removed in the refining process ore added b.ttk into the 

product. In white flour, the kernel of the gnun 1s processed to remove Lhe genn ponion. This 

removes about 33 nutnents Ennching odds 4-6 nutncnts b:acl into the product. Tiw aeatcs the 

nutntavc defic11. \Vhite flour 1s literally sugnr 10 Itself, and "here 11 ,s m,,cd "11 .h tillS 1n 

processed foods, the fats ore commonly hydrogcn.1tcd, 1nc:rca.s1ng C(ln_wmer's \�llb1ht) to 1

number of disease procCS-\CS (Sien ct al., 2007). A CllSc-control ,tud) rq,oncd \Jut wboh)dratc 

1n1akc s1gn1ficantly increased the risk of brtJ.St cancer; �ucro� ll.llt-lc upr, 1 �f\lK\J 

carbohydrate) 1mp.trtcd the gn::itcst nsk (Rom1cu ct al .. 2004) Thb nsk " , t� 

con,idmbly with a higher fibre intal.c l\dd1ng cmlcncc to the iJ� tlut t-looJ � IC\ds ma,· 

affect d1sca.sc progression. \Vomcn "ho �ruumcd I l11gh �lycanrc 1ndc, lGU and gl '-"'ffll c I03d
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(GL) diet hod a high risk of breast cancer. This effect \\'DS reportedly most pronounced in 

prcmcnopnusal women and those ,vomen of n healthy body ,veight (Sieri cl al., 2007). Similarly, 

GI and GL ,vcre both associoted ,vith nn incrc.1Sed risk of breast cancer omong postmenopousol 

overweight ,vomen; this cITect 1vas most pronounced for 1vo1ncn 1vith ER (negative) breast 

cancer (Lo;ous cl al .• 2008). A meta-analysis sho11•cd that GI lo modestly increased the risk of 

breast cancer (Barclny cl al .. 2008). 
' 

2.20.4. l\lcat 

Reports hove ossociotcd the consumption of red meat 1vi1h the nsl. of breast cancer (Zheng c1 al.,

1998; Taylor cl al .• 2007). Ment consumption increased the nsk of breast cancer risk by 56% for 

coch ndd111onal I 00 g (3.S ot) doily of mcnt consumption in a French case-control study (\Vaka, 

ct al., 200S). Regular consumption of folly red me:it and pork fol greatly increased the nsk of  

breast cancer in o Brazilian study (01 Pietro cl al. 2007). In o study of  over 35,000 1vomcn, meat 

consumption significantly increased the risk of brcost cancer in both premenopaus.il nnd 

postmcnopousal 1vo1ncn (Toylor cJ al., 2007). \Vomcn who cot I. 7S ounces of processed mc:.11 

daily, incrCllSed the risk of breast cancer by 64% 1n posuncnopnusill \\'Omen comp:ircd to women 

who did not eat meal (de Ltma ct al., 2008). Consumption o f  red and fried meat q11.1drupled the 

nsk of breast cnncer in a case-control study in  Brazil (de L1m11. cl al., 2008) A large case-control 

study found 1h011vomen 11ho consumed meat for hamburger, b:icon. and stw hod a 54°'e, 64� •• 

lllld 221 % incrC3Sed nsk for breast c.inccr, respectively (Zheng Cl a{., 1998). 

2.21 Alcohol Consumption and lhc Risk of Drca.u Cancer 

Alcohol consumption has been considered II plausible nsk factor of breast cancer (Qim ti al.,

2014). Ccna,n stud,� round a posihl.'c rclauonshtp bet\\·ccn alcohol consumption � breast 

cancer (Na.sea ti at .  1990; Dowlin cl al, 1997; Thun ti at., 1997; Bagn:ud1 ti al .• 2001:

Hamajima cl al, 2002: Key ti al, 2006; Suzuki ct at 2008) Ho,1c,cr, l'llhcr ,1ud1cs did ool 

(KiMey ti at, 2000, Zlu111g ond Holman 2011, Ll11nos "' at .. 2012: Chlndrun cl t1I •• :?OIJ). 

Studies of the rclotionsh1p between alcohol conrum111ton and hrust cancer n,\.: 11.l!lC\"i Afncan· 

Amm01n, hove found inconchuil.'c rcsulll (H1111 and Ba\\ol 198-i: lhAU ti aL. 19 ·s. Onnton et

of. 1997, K1Mcy ct of., 2000; lhu ti of, 2003) The C\ICTll <'r aloohol driru.mg', effect oo btt:ut 

cancer n�k may vary across races, f'(l'(lbly duc 11'1 dtlT(ffllt driru.1ng hah1ll.. n1cuabollsm anJ 
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gencttc factors (Dumitrescu and Shields. 2005). In general. alcohol drinlcing is less common 

among African ,vomcn than their counterparts 10 North America and Europe (Mnrt1nez el al ..

2011; Peer el al., 2014). llus could be due to racial dilTcrenccs in the distributions of genetic 

polymorphisms related to ethanol metabolism (McCarver cl al., 1998; Dumitrcscu ond Shields, 

2005). As \\'Omen in Africa arc incrC3.Singly inOucnccd by ,vcstcm cultures and begin to change 

their lifestyle and ns the populations in African countnes are beco1ning more affiuenl, more and 

more women mny be exposed 10 alcohol (Martinez er al., 2011; Francis r1 al., 2014, Peer et al .• 

2014). TI1crc is currently paucity of information on the association of alcohol consumption wuh 

the nsk of breast cancer in indigenous sub-Saharan Afncan women. 

2.22 Endocrine Dlsruptors (EDs) 

An cndoenne disruptor 1s defined as an e,cogcnous substance or mixture that alters the 

runction(s) of the endocrine system ond consequently cnuscs adverse health elToets in an inwct 

organism or its progeny or (sub) populations (Sprangler, 1996; IPCS, 2002). There 1s 1nereil.Sing 

evidence thal various ehcm1cnls introduced into the environmcnl have the potenual lo adversely 

interfere with the cndocnnc system in humans and ,vildlife (lOMC, 201 )). EDs a.re widesprc:id 

1n food chains and 1n the environment Certain studies have found th.it polcnti11l EDs at very Jo,v 

levels 1n the environment may result in harmful effects cspcc1ally when several d1fTcrcnt 

compounds act on one target TI1e homcoslns1s of sex steroids and the thyroid appears 10 be the 

main targets of endocrine disrupting substances (Caserta et al., 2008) . 

r-.lany EDs have been reported to act o.s agonists of oestrogen receptors (ER). e.g. bisphcnol-A. 

or to nn111gon1Le androgen receptor (AR). Progesterone receptors arc also a potential Ulrict for 

many chlonnatcd endocrine dimiptor (Scippo ct al, 2004) Some of lhc.<ie c:rnlocnne disniptors 

could nlso inlubit hormone synthesis, transport or metabolirn Moreover, 'Orne could inhibit the 

convmion of nndrogens to oestrogens (M:itsu1 ct al., 200S). Dcsp11e �C\cm studies done on 

cndoenne disruplors, rclo11vcly few studies have addl'C$Scd the roles oflno,,11 c:.ironoicns., SU\:h 

as metals in the 1n11101ion. promollon and progJ"C5,�1nn of bra.,t c:ancer (AdAch1 Dnd Toloolho,. 

2004) 
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2.22.l !\1ct11bolism of Toxic l\lctals 

Hurnnns hove found an increasing nwnber of use:. for vruious metals in industry, agnculturc, and 

medicine since the industrial revolution (Juracek and Ziegler, 2006). These ac1iv111es have 

inerensed exposure not only to metal-related occupot1onal ,vorkcrs, but also to consumers o f  the 

various products (Adachi nnd Tainosho, 2004). Mctnls like lead, codm1um nnd nrsen1e con be 

hnnnful pollutants when they enter the s011 nnd ,voter. Once 1n the env1ronmcn1, metals ore 

almost in,possiblc to cl11n1natc because they do not decompose. Metols get into the body through 

oir, food, ,voter, or dermnl exposure. They cross the plasma membrane 10 enter the cell 1n order 

to exert 1oxic11y. L1poph11ic metals like the arsenic nnd cadmium readily penetrate the plnsmn 

membrane (Lokow1ez ond Anderson, 1980). Cadmium can also bind 10 a protein, 

mc1allothionc1n 10 form codm1um-mctnlloth1oncin, ,vh1ch allows cadmium to be netivcly t.1Jccn 

1n10 the cell by cndocytosis (Anula ct al. 1996). Other mctnls, like lcod may be absorbed by 

pllSSi\c diffusion (Konnokar and Joyoromon 1988). 

111csc metals among other toxic metals hove been reported ns a major source of o,uda11vc stn::ss 

(Rngnb ct al., 2014). Ox1da11ve stress dcscnbcs the steady sll!te level of o�idouve dom:igc 1n a 

cell, ussue, or orgnn C4uscd by Reactive Oxygen Species (ROS). 0:ud:iuve stress occurs ,�hen 

the gcncrution of ROS in a system exceeds that system's ability to neutralize Md elimmotc them

The unb:ilance can rcsull from a disturboncc 1n production or the distribution of o.n11oxid.ints, as 

,veil as on overabundance of ROS from nn environmental or behavioral strcssor (D.inilo\'ll 2006), 

0Jt1dot1ve stress induces a ccllul11r rcdox imb:ilnncc which hos been found to be present 1n 

v:inous co.necr cells comp:ircd .,..,th normal cells; the redo� imbalance thus may be n:lotcd to 

oocogcnie sumulntion (Valko ct al., 2007). The pcrmnncnt mod11icntion of gcncuc m.itc:nill 

resulting from oxidative do.m11g0 1nc1dcots represents the first step 1nvohcd 1n mu1.1gencsis and 

C11I01nogcnesis Elevotcd IC\·cls of Oltidntive DNA lesions ht1\e been noted 1n \VIOUS twnows. 

strongly 1mphc:iting such do.m:igc 1n the act1ology of c.snccr (\'allo rt al. 2007) 

1'.torCO\CT. thC$C mctols could also net throullh direct b1nd1ng to Dl\A (De Bont a.nd , an

Larcbcke, 2004) They have been shnwn to direct!) modif) Md or <bma� O'l \ by fomung 

DNA adducts that induce chromosomal brcnk.� (Chlkrabart1 rt al., 2001) o, \ �c can 

result in the � t or 1nduc11on of 1ranscnr11on. 1ndw.:t1fln or sl&f\,11 trt.i.-J1A.-uun path,,a,, 

rcphc.it1on crrors and genomic 1n,1ab1hty. 111 of\\h1ch arc u�atcJ \\1th �cnc5is (\'allo 
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et al., 2006). DNA damage, mutations and altered gene expression are thus key players in the 

process of c.ircinogcnesis (Hartwig ct al., 2002; Valko ct al., 2007). 

2.22.2 Toxic :\lctals and Breast Cancer 

Hc:.ivy mcrnls arc reported to play critical roles in cancer biology (Kirk,vood, 2002; Ragob ct al.,

2014). A lorge number of epidemiological studies indicate o close association between heavy 

metals such os lead (Pb), arsenic (As), c.idmium (Cd) ond development of breast cancer (Rogab 

er al., 2014). TI1crc nrc reports thot these metals arc o major source of oxidative stress (Leonard 

ct al. 2004; \Vnng ct al .• 2004; llci and Filipic, 2004). Substanlia.l data suggest that oxidative 
• 

stress 1s involved 1n the development of breast cancer (Gammon ct al., 2002; \Vu, 2004; Rossncr, 

2006). Ccrtnin studies suggested tho1 these toxic substances nrc agonists or antagonists for the 

oestrogen receptor in various In 1111ro sys1cms. Although, usually with very lo\\• affinities relative 

10 endogenous hormones such os I 7P·oestrodiol and ocstronc (Stoica ct al., 2000:i; Johnson ct

al., 2003). 

2.23 Cad111iun1 (Cd) 

Cadmium 1s o toxic, b10-3CC\lmuloting. non-csscntlcll and highly pcrs1Mcnt hC.lvy mctol \\'1th 0

variety of kno,vn ad, crsc health effects (McElroy ct al., 2006) It occurs noturully 1n the soil. 

rocks and wa1cr. It hos been classified among the most unportont carcinogens (EPA, 1987; 

Garcio-�lornlcs ct al., 1994; S101c.i ct al, 2000b, Johnson ct al, 2003). For non-occupouorwly 

exposed ,vomen who do not smoke, food is the largest source of Cd Ull3kc (Amzal ct al, 2009) 

Pon1culorly, root vcgc:toblcs, pototocs, nnd groin, 1ncludmg nee and ,�hc:11, grown on Cd nch 

wils, nnd shellfish (Vnhlcr ct al., 1996; �lucller et al., 1996; �leLaughhn ct al., 1997; Ol�n ct

al, 2005; Perez and Anderson, 2009, EFSA, 2009; Reuben, 2010) lnhalouon of to�cco m1ol.e 

is the predominant source of e:<posure (CDC, 200S) for smokers. The cs11matcd cb.llv intal.e ol • 

Cd 1n food 1n a non-bozardous environment for hcovy metclls is bct,�ccn a.nJ :?S µg. J.i)

whereas one p,:id of c1ga.rcucs ls C5timnted to odd I 11ll/d11v (Sato.rug tt al .• 2010) Only a �m/111 

fraction of inh.iled or ingested Cd is e,crctcd, resulting 1n 1netta.\cd bod) bwdcn 0, CT' ttme 

(Klll.Usen, 1981: fuJ1�hiro cl al .• 2012, Tel.in ct al, 2012) \\lomcn lend tli ha,c h1ghct CJ lt\cl� 

th:in men prcsumilbly bcause of lower Iron \to�. ,,hlch 1nm:i.\t C'J at-\Oll1(lon (01, n rt al • 
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2002; Reeves 1111d Chancy, 2008). Thus, comparable environmental exposures to Cd may 

disproportionntely olTccl "'omen c-0mparcd 10 men (Reeves 1111d Chancy, 2008). 

Cadmium-containing products are rarely recycled. Instead, they arc frequently dumped together 

,vith household ,vostc, thereby conllllllinating the environment, especially 1f the waste is 

incinerated. Cadmium is a kno,vn cumulative loxicant ,vith a biological half-life of more than I 0 

years in humans. TI1us, chronic low level exposure will eventually result 10 accumulation 10 toxic 

levels. Cadmium has the potential to disrupt endocrine function by behaving like sex honnoncs 

(Stoica ct al .. 2000b). At low concentrations the n1ctol mimics the effects of ocstrodiol and binds 

with l11gh offin11y to the honnonc-b1nd1ng domain of ER-alpha. This binding involves several 

:im1no acids, suggesting that Cd nctivntes the receptor through the formation of a complex with 

specific residues 1n tho honnonc-binding domain (Sto1c.:i ct al., 2000b; Johnson ct al, 2003) 

Cadmium affects cell prohfcrntion, difTcrcntiotion, opoptosis and s ign:il transduct1on by 

cnhonccmcnt of protein phosphorylation ond ocuvotion of transcnption and tronslat1on factors 

(Sie,vt et al., 2010). Early puberty has been associated with brc;ist cancer (Colduz nnd FrilZlcr, 

1995; Hamilton ond Mock, 2003; Johnson ct al., 2003) 

2.24 Lt:id (Pb) 

The heavy metals of greatest concern for h�lth with regard to dnnking ,,otcr exposure u.rc Pb 

ond arsenic (ATSDR, 2005). Lc:id in gasoline ,vas removed dunng the c.vly 1990s. Lc.1d solder 

in food cans wus banned in tho �980s and Pb 1n point was scvcrcly rcstnctcd tn 1978 1n the us.

Both the nervous ond rcproducuve systems ore susccpuolc targets for Pb 10,1city Rc:swtS of 

cpidemiologic studies 1nvcs11goting the assoc1ouon of Pb c.,posurc "ith C3Jlccr u.rc inCOI\SlSlc:nt 

and vary according to tl10 type of concm reported (Steenland ct al 1992; \Vong and Hams. 

2000). The ability of Pb to function as potent oestrogens suggests trult II tm) be an 1mporwu 

clw of endocnnc dtSruptors {Marlin ct al. 2003). There nrc rcpons from l\'e-.\ Delhi. loo1a and 

Cairo, Egypt thot support Bil ossoc1ot1on between cnV1ronrnc:n111I '-'l)OSUTC to Pb and the n l of 

hrca.�I canca (Siddiqui rt al., 2003, Rognb ct al. 2014) Th� ,� current!� 1 �uat� of 

information on the role of Pb 1n brc.ut Cllllccr n.ctiolog) 1n 1'1gcna It I\ OO\\ C\ er rn..-orul,,lc to 

c�am1ne tllc pos.11blc u.\SOC1otion bct\\'Ccn c:nvironmc:ntal c,ro Ul't' to Pb and mk of brast 

cancer, g,,cn 1hc koo,\'n 1mr,ic1 of Pb on human health The me\:h.m1m-i, (lf rb taKIOO£ffiitit� 
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involve direct DNA damage os a result of oxidative stress, clastogcnicity, inhibition of DNA 

synthesis or repair (Mortin ct al., 2003; Ragab ct al .. 2014). 

2.25 Arsenic (As) 

The maJor source of humon exposure to As is through food. Microorganisms convert As to 

dimclhylorscnatc, which can occumulote in fish, providing o source for humon exposure 

(A TSDR 200S). ,\rsenic compounds ore lipid soluble nnd \vi thin 24 hours of absorption 

distribute throughout the body where they can bind to sullhydryl (SH) groups on proteins. 

Arsenic may also replace phosphorus in bone ussue ond be stored for years (Bortolome ct al.,

I 999). Mcthylotion efficiency 1n humnns appears 10 decrease 111 high As doses ond studies sho\v 

that og1ng is 11ssoc101cd w11h II diminishing capoc11y to mcthylotc 1norgan1c As, rcsulung 1n 11S 

incrc.'.IScd retention in son ussucs (Tseng ct al., 2005). The ocstrogenie-like oct1vitics of As have 

been studied 1n humon ER-positive breast cnnccr cell hne MCF-7 (Stoica ct al., 2000a, 
� 

M3rtAnC'l-Cnmp:i cl al., 2006). 

Menite (AsO/) blocked the b1nd1ng or ocs1rod1ol to ER-alpha, acted as a ligand for ER 

activating it in the absence of hormone, suggesting that the mcllll 1ntcrac1s \vilh the hormone 

binding domain or the receptor. It increased cell growth nnd m1m1ckcd the effects of ocs1n1d,ol, 
dccrc.ucd the amount or ER-alpha nnd increased the expression of I.he progesterone receptor 

(Stoica cl al .. 2000:i). Kaltrcidcr ct al. (I 999) 1n a recent study exo.m1ncd the effect of single IO\\· 

dose As, po1en1ia.lly dircclly rcleVlllll lo humon exposures, on bmd1ng of trunscnpuon f:ictors 10 

human �1DA-MB-43S brc:ist cancer and rat H41JE hcp:uomo cells These trunscnpuon factors 

were scns11ive to the to:<ie mcllll DI lo\v doses. lllc specific effects were dependent on the 

1n1nscnpt1on factor, 11mc, dose, and cell line. 1111s stud) �ho\\cd that altcninon 1n gene 

expression may play II role tn long term effects of IO\\ dose cnvironmcnllll c.:<posurcs., such llS in 

mellll 1nduccd corc1nogcncs1s Rcgula11on and act.l\Dllon of lr.U\Salpuon f"a.cto" ts an unporunt 
pm of mcd1n11ng cellular response 10 tnrgct genes by mctDls Ho\\C'\cr, the �thw�ys rmwn 10 

bcknown. 

2.26 81.tphenol-A (OPA) 

R1sphcnol·A i, formed by the candcn�ot1on of rhcnol \\ 1th acctcinc: ll ti.i_, a lo ,-;i�"r l'fcssurc.
high melting point ond modc:nitc �lubi11l> (llo,,anJ, tQt-9, C'1'11,1n, rt at., �Oo· 'h1'"f tt ul 

�
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2006). It is thus expected to have lo,v volatility. Less than I% of environmental BPA is though! 

to occur in the atmosphere, where it is believed 10 pho1ooxidize and brealcdo,vn nipidly (Cousins 

et al., 2002; Ho,vard, 1989). It is estimalcd thol the largest environmental compartments of Br A 

ore abiotie nnd are associated with ,voter nnd suspended solids, soil, or sediments (Staples et al., 

1998; Cousins et al., 2002; Environment Canada, 2008). Bisphenol-A has become ubiqui1ous in 

the environment ,vithin the past 80 years. This 1s bcc.iuse of its presence in a mull1tude of 

products including food and beverage packaging, name retardants, adhesives, building materials. 

clcctroruc components, and paper coatings (Staples et al., 1998; Fhnl et al., 2012). This has 

resulted in a widcspre:id hurnan exposure (13rody ct al, 2007; Bclancourt ct al, 2012). As demand 

for these producls has increased, so has BPA production. In 1964, 42 metric ions of BPA were 

produced in the United Stoles (Dermer, 1977). As 01 2003, global production of 13PA was 3.2 

million metric tons (Tso,, 2006), approximately one-third of ,vhich ,vas manufactured rn rhe 

United States (NIH, 2008). Global consumption of BPA 1n 2011 ,vas prcdrctcd to e�cccd S S

million metnc tons (Greiner ct al., 2007). The ocslrogcn,e effects of BPA ,vere first reported ,n 

1936 (Dodds and U1,vson, 1936) but its use as o synthcllc oestrogen was not pursued (Dodds et 

al., 1938). A study 1ndic:ites that BPA may be as effeellvc as ocstradiol in tnggcnng some 

receptor responses (Stahlhut ct al., 2009) nnd 11 may act a.s an o.ndrogcn receptor antagonist (Roy 

ct al., 2004; Zoeller ct al., 2005; Urba11lo ct al., 2007) The Sllfcty of BPA 1s currently 

controversial. 1-hgh levels of these endocrine disruptors hove been suggested 1n lhc SO'\lm of 

brc.i.st co.nccr patients (Briskcn, 2008; Calafot ct al, 2013) . 

• 
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Figure 2.2: The chcrnicnl structure or hlsphcnol-A (Nieminen, 2002).
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' 

1.27 PolycbJorinated Blphenyls (PCBs) 

Polychlorinated b1phcnyls arc members of II chemical family that were widely used in the past in 

industry as lubricants, coatings and insulation materials for dielectric equipment like 

transformers and capacitors (Iyengar, 2005; Gray er al, 2009). Human exposure to PCBs is  

through 1nh:ilat1on of  contaminated air (outdoor or  indoor), ingestion of  contaminated food or 

non-food items, ond dermal contact of con1aminatcd surfaces. The primary route of exposure to 

PCBs is through consumption of contam1nnted lipid-enriched foods (e.g. fish and cooking oils) 

as PCBs con occumulote in these nnd other foodstuffs (Van-Emon ct al., 2013). Polychlorinatcd 

biphc.:nyls were classified ns probable humon carcinogens (2A group) (Von-Emon er al., 2013}. 

The semi-volatile chcmicnlly stable nature of these compounds, combined with their resistance 

to b10-degrada11on and photolysis, has resulted in "global distillation" and rcx.listnbution via the 

almosphcrc (Atlas er al., 1986; Atlas o.nd.Gi:im, 1998; Vo.n-Emon cl al., 2013). Concern over the 

hnnnful ccolog1cal ond human crfccts o.nd the persistence of  PCBs 1n the environment led the 

United Slates Congress to ban their domestic produc11on 1n 1977. Polychlonnated biphcnyls are 

still detected in various micro-environments (e.g .• oar, s011, dust, scd1mcn1., food, tissue) either as 

Aroclors or as individulll congeners (\Vi Ison ct al., 2003; Kim et al., 2004, Sapozhn1kow ct al., 

2004; Man1nC'l rt al., 20 I 0). There is paucity of 1nformallon on the scrum level of PCBs 1n non

oceup:iuon:illy c�poscd women in Nigcri11. 
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I\IATERIALS AND l\1ETIIODS 

3.1 Study Design 

The study \VOS o prospective case-control study conducted 1n the Surgicnl Oncology Clinic of  the 

Department of Surgery, University College Hospital, Ibadan. The study protocol \Vas approved 

by the University of lbodnn nnd University College Hospital He.11th Revic\v Committee 

(UI/EC/10/0193, Appcndlt I). lnfonned consent \VllS obtnined from the pnrtic1ponts before 

recnntment into the study. \Vomen \Vith breast cancer \Vere recruited bet\vccn April, 2011 and 

�lon:h, 2012. 

3.2 Study Participants 

One hundred DJ1d seventy women aged 28-80 years y,•cre consecuthely recruited for this srudy. 

Eighty-five were histologically confirmed breast cancer pnllcnts \vho had not commenced 

treatment (Cases). They were recruited from the Surgical Oncology Clinic of the Department of 

Surgery, Uruvcrsity College I lospitol, lbodnn, by o Consultant Surgical Oncologist. E1ghty-fi,;e 

non-prcgnnnl, opporcntly he:ilthy women aged 28-80 years were recruited o.s controls. The 

controls were r«ruHed at three Primary llcalth Clirucs (PHC) in lbodDJl North Loca.l 

Government Arcn of Oyo state (PUC, ld1 Odundun, Agod1, PHC. Agbo\YO nnd Elderly 

\Vomenl\Vidows Chnic, Agod1-g;ite). Their breasts were cx:unined by trained nurses for the 

presence of any breast lump. They \\ ere asked if they felt nny p31n or had any di�comfort 1n their 

breasts. Those that complamed of pain, discomfort nnd/or had lump 1n thetr breasts "ere 

ciccluded from the study. One of the controls was eJtcludcd from the stud) due to incomplete d3lll 

on questionnaire and insufficient blood s.implc. 

E:ich of the ca.scs was matched for age and menstrual ph:i.scs (folhcular. lut=I and

postmenopau5:11) \Vlth the controls Port1c1pnnts were reported as po�uncnop.1u$1l if thC\ had• 

slopped menstrunhng over the last twelve months (\Vang ti al. 2009) P1rt1c1pan� that �

b11Btcrnl oophorcetomy \\ ere alw considered postmmop�ll\al 

3.2.1 lnduilon Crllrrl• 

Non prcgn31lt, non hypertensive: part1c1pani, with h1,tC1lC1su:alh ronfinncJ breast CUD\.""tt �ho hid
not commenced trc.1tn1cnt and gave 1nrormcJ rorucnt 

, .  
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3.2.2 Exclusion Criteria 

Prcgnont ,vomcn ond those who reported being on hormonal drugs (i.e. controccplivcs), had 

other types of c:inccrs and/or chronic diseases ,vcrc excluded from the study. Postmenopausal 

women on hormone replacement therapy were also excluded. 

3.3 Dcn1ogr11phlc, Social, Dietary and Reproductive lllstory 

Semi-structured pre-test qucstionnnirc ,vos administered to each porticiponr 10 obtain data on 

demography, socinl, diet and reproductive history {Appcndil 3). 

3.4 Anthropometric lndlcu 

Anthropometric indices were \\,eight, height, BMI, 11•aist circumference, hip circumference, wa,sr 

hip rallo, \\':list height ratio. 

3.4.1 \Vcight 

' 

This 1vns taken 1vith a bathroom werghrng scale placed on o not surface. The p3rticipants while 

1vearlng light clothing and without shoes were mode to st.ind on the scale w,th the 1nd1c.-.1or at 

zero. The reading was recorded lo the nearest 0.5kg,

3.4.2 Height 

This ,vos mc3.Sllred og:iinst II pre-graduated not. vcn,cnl surface 1v1th the po.rtJc1p:int.s standing 

bnn: footed in on upnght position 1vithou1 any hc:id gc:ir on, 1v11hout roi�ing the heels from the 

ground and the feet kept together. �ICIISurcmcnts �ere taken 11i1h D ,hdrng hc:ulprccc brou&ht 10

the venc� of the pa.rtrcipant's hC.ld, The reruhng at thrs level ,,as taken to the nc:ircst O. I an.

3.4.J Body �las1 Index 

Thi, was Clllculatcd from the body weight and her wit of the pa.rt1c1p:int.s US1ng the formula slllted

below. 
•
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3.4.4 \V11ist and Hip Circumferences 

\Vaist circumference (in cm) was measured using o measuring lope ploccd 01 the navel level, 

while hip circumference {in cm) was measured 01 1hc ,vidcst circumference of the hip over light 

clothing using a non-stretchable measuring tape ,v1thou1 any pressure on the body surface. Both 

indices ,verc recorded to the nearest 0.1 cm. 

3.4.S \Vais! lllp Ratio (\VUR) 

This was calculated ns the ratio of the waist circumference to the hip circumference 

\VHR=-\Voist Circu1nfcrcnce (cm)/ Hip Circumference (cm) 

3A.6 \Vslist llclj:ht Ratio (\VrttR) 

This ,vns colculatcd os the rntio of waist circumference to height measurements using the formula 

\VHtR \V3is1 Circumference {cm)I Hc1[!}11 (cm) 

3.5 Blood Pressure (BP) l\'teasuremcnt 

Blood pressure was determined using o mm:ury sphygmomonomctcr o.nd recorded to the nearest 
mmHg. Each of the participants was allowed to rest for about ten minutes Md 1n a si111ng 

position before the BP ,vas token. The ro100uff ,vas Lied 3round lhc forcmn o.nd ,vas 100:ucd to 

obstruct the brochutl artery. A stethoscope was placed at the cub1Lol fossa and the pressure 

released. As the blood flowed through the arm, the first ond the second sound produced were 

s�1olic blood pressure o.nd diastolic blood pressure respectively 

3.6 S11n1plc Collcc1io11 

Ten m1llihtrcs of venous blood s:implcs were drawn into pl:un bottle from p.utici�ls after

diagnosis o.nd h1s1olog.1col confirrnallon of1nva.sl\e ductal carcinom1. Tlus ,,as done b) appl}ing 
a tourruquel I 0-15 cm above the intended puncture sue 10 obstruct the return of ,·aious blood to 

the heart and to distend the vein The slle of puncture., the medial cub1bl ,an 1n the nn1c,;ubibl 

foua ,vns cleansed with alcohol swab. 

For pranenop;itwl p:ut1c1P311t.s. blood ,5alllplcs were dra,, n bct\\ ccn da), S and Q or lhetr
mcrutrual cytlC 1n folhculu ph3.�C (fOC\�olfd dating} and 5 Ill Q ciJ) N'f�,rc the, GnllClr,tfC\l Llr1 of
their next men,trual cycle 1n the lutul plu,,c (bac\." ant d.ihng) 1 r IIJ, I Q.2J (\\ an / ti a •
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2009). The blood ,vns 3.llowed to retract and centrifuged ot 3500 rpm for S minutes. The resulting 

scrum ,vos nliquoted and stored al -20°C unlll analysis. Breast biopsy samples of the affecred 

brc:ist ,verc obtained from ,vomcn with brcnsl conccr for the dc1cnn1na1ion of oesrrogcn rcccplor 

(ER), progesterone receptor (PR) and HER 2. 
' 

3. 7 Diochen1kal hi\ esligations 

The biochemical indices assayed in scrum \\•ere hormones (ocstrad1ol, progesterone, LH, FSH, 

TSH, FT> and FT,), and endocrine disruplors (lead, cadmium, arsenic, bisphcnol-A and 

polychlonnatcd b1phenyls). TI1c expression of oestrogen receptor, progcsrerone reccpror and 

HER 2 were dclcmuncd by immunohistochcmistry. 

3.7.1 De1crn1ln111lon of Pro�cslerone 

Scrum progesterone ,vas nnalyscd by Enzyme lmmuno Assay (EIA) on TOSOH AIA Systt'lll 

Anlliyicrs (Tosoh Corpornlion, Tokyo I 0S-8623, Japan). 

The Principle of Test 

The ST AIA·PACK Progesterone is o competitive enzyme immunonssny ,vluch ,vns performed 

wuh1n the A IA-PACK test cups. Progesterone present in the test sample competed Wlth enzyme

labelled progesterone for a limned number of btndmg sites on a progesterone-specific Mil body 

immobilized on mognc11c b�ds. 1l1e beads ,vere wnshcd to remove the unbound enzyme

labelled progesterone and were then mcubotcd Wlth o Ouorogcn,c substntc. 4-

methylumbclhferyl phosphate (4M\JP). 111e nmount of enzyme-labelled progesterone bound 10

the beads 1s inversely proponionol to the progesterone conccnrrnuon 10 the test S3mplc. A 

\tnnd:ird curve using o rnnge of kno,,11 stnndllrd conccntrnuon ,.,.ns constructed and uru.no,, 0

progesterone conccntruuons were calculated using the curve. 

i\latcrlal and Re11�ents 

Plaslte test cups containing; 

(I) Lyoph1li1ed '"'clvc magnetic �s \\1th anli rrogcstcrone rabh11 J'('llyclon.11 anti boo,•
• 

' 

, 
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(2) 7SµL of progesterone conjugated 10 bovine alkaline phosphatase with sodium azidc as a

preservative.

Assay Procedure 

The subs1rn1c solulion, ,vash solution lllld dilucnts \\'ere poured inlo 1hcir respective con111iners 

provided by lhe 1nanufoc1urer and placed m !heir respec1tvc posirion on the analyzer. 

75�,L of scrum wns pipcucd into the analyzer's test cups and loaded in10 the analyzer for 1he 

determination of progesterone. 

The controls ,vcrc pipetted into 1he1r rcspcc11vc cups, thereafter, the analyzer ,vos instructed to 

comn1cncc onolys1s by pressing the START icon on the opcr:1tionlll menu on the analyzer's 

screen. The TOSOH AlA System Analyzers performed all reagent and Sllmplc handling 

01,c:rations outomohc:nlly (i.e. immunocxtroc11on of hormone. ,vash1ng, lnbellod hormone

antibody rc.iction a.nd colour development). 

C:alculallon 

The system analyzer read the rate or nuorcsccncc produced by the l'Cllction ond autom111ic:4lly 

converts the role to progesterone conccntrat1on. 
' 

3.7.2 Dc1crmln111lon or Ocsrradlol (Ei)

Serum ocstr11diol ,vas onnlyscd by Entymc lmmuno Assay (EIA) on TOSOH AIA S)")lcrn 

Arudyzc:rs. (Tosoh Corporation, Tok")'O I 05-8623, Jopan). 

1 he l'rinclplc of Test 

The ST AIA-PACK E1 is o competitive CflZ)me 1mmunoas�y ,�hich "IS pcrfl'rmal \\!thin the 

AIA-PACK test cups. Oes1rnd10I p�cnt in the rest sample competed "ith cnz)i111:•t•llcd E: 

for o limited number of b1nd1nc sties on on 11n11-E1 monocll'rw a.nhbod) immobihzal on

magnetic beads The magnetic be.ids were washro 10 rcmo,c the unbowid ffll)mc-13bcllal E:
and were then incubated with a lluorogcnic ,ub\trntc, 4 mcth)lumbclhfCT)I J>OOJrlutc (-l\tUr) 

The amount of cnL)Tnc>labcllcd C1 that was bound to the beads \\IJ ,n,mc-1) rropon,on.iJ 10 the 

' 

• 
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E2 concentration 10 the test Sllmplc. A st1111dnrd curve using n range of known st1111dnrd 

concentration \V:I.S conslruclcd ond unkno\vn E2 concenlrnlions \\·ere cnlculntcd using the curve. 

l\laterial and Reagents 

Plastic test cups con101ning: 

(I) Lyoplulizcd tv.-clvc magnetic bco�s with onli· E2 robbil polyclonoi antibody.

(2) 50µL of E1 conjugated 10 bovine alkaline phosphnt:1.Se with sodium azide as o

prcservnll ve.

Assny Procedure 

The substrate solution, wash solution ond dilucnts were poured into their rcspccuve conrnincrs 

provided by the manufacturer ond placed in their rcspcclivc position on the onolyzcr. 

75µ1 of scrum ,,os p1peucd Into the onolyzer's resr cups ond loaded into the nnolyzcr for the 

dcrcnninolion of E2. 

The controls \Vere pipcued into their respective cups, thcreaner, the onolyzcr "BS instructed 10

commence onolysis by pressing the START icon on the operational menu on the analyzer's 

screen. The TOSOII AIA System Analyzers performed all rc;igcnt and srunpie handling 

opcmt1ons automalicnlly (i.e. immunocxtroclion of hormone, ,vnshing. h1bellcd hormone-

antibody reaction ond colour development). 

Cakuhatlon 

The system analyzer rend the mrc of Ouorcscenee produced b) the n:.1ct1on lllld automattall> 

convCTtS the role to E2 conccnlnlllon. 

3.7.J Octcrn1lnolion of FSll 

Serum (FSH) was analysed by En1ymc immuno Assay (l:.IA) on TOSOH Al>\ S)�cm
Alllllyz.crs. (Tosoh Corporallon, Tok)o I OS-623, Jop:in) 

•

• 
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ne Principle of Test 

The ST AIA-PACK FSH is a 1wo sile immunoenzymomclric assay which wns pcrfonned wilhin 

the AlA-PACK ICSI cups. FSII present in the 1es1 sample ,vas bound w11h monoclonal antibody 

immobilized on a magnelic solid phase and enzyme-labelled monoclonal antibody in the AIA· 

PACK lest cups. The magnetic be:ids were washed 10 remove unbound enzyme-labelled 

monoclonal antibody and were then incubated w11h n fluorogcnic substrate, 4-methylumbcllifcryl 

phosphate (4MUP). 1l1e amount of enzyme-labelled monoclonal antibody thnl ,vas bound 10 lhe 

beads ,vos d1reclly proportional 10 the FSH concentration in the 1cs1 sample. A stnndnrd curve 

using n range of kno,vn standard conccntrolion ,vns cons1rue1ed and unkno,vn sample 

conccntrallons were calculotcd using the curve. 

�latcrlal and Reogcnu 

Plastic lest cups con101ning. 

(I) Lyophihzcd t\\·elvc mngnc11c bc:ids ,v1th onti-FSH rnousc monoclonal an11body

(2) IOOµL of onti-FSH mouse monoclonal on11body (to human FSI I) conjugated 10 bovine

alkaline phosphntosc V.'lth sodium azidc as o prcser\'olive

Assay Procedure 

The substr.ue solution, wash solution and dilucnts ,vcrc poured 1n10 their respective containers 

proV1dcd by the manufoclurcr and placed,in their respective pos111on on the anitlyzer 

SOµL of scrum \\OS pipcncd 1nlo the analyzer's tcsl cups and loaded 1n10 the analyzer for the 

dctcrmina11on ofFSII. 

The control, ,�ere pipetted 1010 their respective cups, thcrc.iflcr, the nnal)7a- ,, as irulructcd 10 

commence an:ilysis by pressing the START aeon on the opcra11on11I menu on the IIIW)-ztt's 

screen The TOSOH AIA System Arualyzm performed all reagent and urnrle �ling 

opern1ions outomalleally {1.c. immunoc,tr1C11on of hormone, \\&Shin£. lat,cllcd honnonc--

11\llbody rCilction and colour dC\clopmcnt) 
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Calculation 

The system analyzer read the rate of fluorescence produced by the reaction and automallcally 

converts the rate to FSH conccntrouon. 

3.7.4 Determination of LU 

Scrum Lil ,vns analysed by Entymc lmmuno Assay (EIA) on TOSOH AIA System Analyzers. 

(Tosoh Corporation, Tokyo I OS-8623, Japan). 

The Principle of Test • 

The ST AIA-PACK Progesterone i s  a two-site immunocntymomctnc assay ,vhich ,vas 

pcrfonncd ,v11hin the AIA-PACK test cups. Lil present in the test sample was bound wuh 

monoclonal antibody immobilized on a magnetic solid phase and enzyme-labelled monoclonal 

antibody 1n the AIA PACK CUPS. The magnetic beads were ,vashed to remove unbound 

entymc-labcllcd monoclon.il onubody and ,�ere then incub.itcd \vith a Ouorogenic substrate, 4-

mcthylwnbclliferyl phosphate (4MUP). The amount or enzyme-labelled monoclonal nnubody 

that ,vas bound to the beads was directly proportional to the LH conccntrnllon an the test S3mple. 

A standord curve using a range or kno\vn stondnrd conccntrat1on \YQS constructed and u.nlnown 

sample conccnltlltion, \Vere caJculatcd using the curve. 

�latcrlal lltld Re:igcnts 

Plastac test cups conta1rung: 
• 

(I) Lyophalized l\\clve magnetic be.ids coated \\ith mouse anti-LIi rnonoclonaJ antJbody

(2) I OOµL or n1ouse anti-LI I monoclonal antibody (to hwnan LH) conJug;ttcd to 00,'llle

alkalanc phosphatase with sodium azide as a pn:::scrvat,,c. 

,\JJD) Procedure 

The cub)tnltc solution, ,vash solutton and diluent, were poured into lhc:ir l'CSJ�tJ,c conuillffl
pro�1dcd by the manufacturer and placed 1n their rcspcc11,c roi111on on the RMh7n-

40µL of �cnun w45 p1pcucd into the anJl)-zer·, test cup and loaded 1nto the ll!W)m ror the

dcterminat,on of LI I 
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The controls ,vcrc pipetted into their respective cups, thereafter, the analyzer ,vas instructed to 

commence analysis by pressing the START icon on the opcrotional menu on  the analyzer's 

screen. The TOSOII AIA System Analyzers performed all reagent and sample handling 

operations :iutomoueally (i.e. immunocxtrocrion of hormone, washing, labelled hormone

antibody reaction Md colour development). 

Calculation 

1l1e system analyzer read the role of  fluorescence produced by rhe rcocuon Md :iuromarically 

converts the rote lo LH conccntrolion. 

J.7.5 Dclcrnllnatlon of Free Thyroxine {FT,)

Scrum FT, ,vos analysed by Enzyme lmmuno Assay (EIA) on TOSOH AIA Sysrcm Analyzer. 

(Tosoh Corporation, Tokyo I 05-8623, Japan). 

The Principle ofTcsl 

The ST AlA-PACK FT, is n competitive enzyme 1mmunonssay wluch ,vns performed ,v11h1n the 

AIA-PACK test cups. The thyroxine not bound to scrum protein (free T.) competed with 

enzyme-labelled T. for a hm11cd number of binding sites on a T,-speeilic nnllbody unmobilized 

on mognettc beads. After incubn11on, lhc bcads y,•cre ,vashed 10 remove the unbound enzyme

labelled FT, Wld ,verc then incubated with a fluorogcn1e substrate, 4-mcthylumbclhfcryl 

phosphate (4MUP). The omounr of crvyme-lobcllcd T, that was bound lo the be.ids was 

inversely proport1onnl to the FT, conccnlfotion in the tesl sample. A srand'1rd C\lf\ c using I range 

of l'TlO\Yll standard concenrr.uion was, conslfUctcd and unknown FT, conccntrallons Ytcrc 

calculated using the cune. 

"latcrl:al :and Rc1gcnts 

Plosttc test cups contoimng. 

(I) lyopluhzal 1,,cl\c magnetic: �s ,,,th a.nt1•th)T0,1nc rabbit pol)�lon.il anttbol.l)

(2) t40µL of thyroxine conJugatcd to bo\1nc alkaline rh<l..q,hawc ,,1th qlJ1um ILidc �, 1

pracrvot1 vc .
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c controls wen: pipetted into their respective cups, thereafter, the nnalyzer ,vas instructed to

commence onnlysis by pressing the START icon on the operational menu on the analyzer's 

screen. The TOSOH AIA System Analyzers performed oil reagent ond sample handling 

operations automatically (i.e. immunoextroction of hormone, ,voshing, labelled hormone

antibody rc;iction nnd colour development). 

C1lculatloo 

The systcn1 annlyzer read the rote of fluorescence produced by the reocllon Md automatically 

converts the rote to LH concentration. 

J.7.S Determination of Free Thyroxine (FT,)

Scrum FT, wns analysed by Enzyme lmmuno Assay (EIA) on TOSOH AIA System An:ilyzcr. 

(Tosoh Corporation, Tokyo IOS-8623, Japan). 

The rrinclple or Test 

The ST AlA·PACK FT, is a competitive enzyme immunoassay which \V11S performed ,vilh,n the 

AIA-PACK test cups The thyroiunc not bound to serum protein (free T4) competed ,vilh 

enzyme-lobcllcd T, for o hm1tcd numbc:r of binding sites on a T,-specific antibody nnmobihzcd 

on mngnc11c beads. Aftc:r ,ncub:iuon, the bc:ids were ,,nshcd to rcmo\c the unbound enzyme

labelled FT4 and were then incubated with o fluorogcn,c substrate, 4-melhylumbclhfc:ryl 

phosphate (4MUP). The amount of cnlyme-lobcllcd T, that "as bound to the beads \\as 

inversely proporuonol 10 the FT, conccntrnuon 1n the test S:Jmple A stMdard cun c using I r.lllJc 

of knO\Wl standard conccn1rntton wDJ, constructed and unknown FT, conccntnlJons ,,ere 

calculated using the curve. 

�latcrlml :ind Rcni:cnlJ 

Plastic test cups conunmng: 

(I) lyopluhzcd 1welvc magncuc bclJs ,11th anti·lh>T0�1nc rabbit rol)�lonaJ llllllboJ}

(2) J40µL of thyroxine conJugatcd to bo,,nc all.Ahne roosrh.iwc \\llh <tldium llZldc 15 1

prcscn,otivc:
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Assay Procedure 

The substrate solution, wash solution ond diluenlS were poured into their rc.�pcclive containers 

provided by the 1n11nufacrurer and placed in their respccuve position on the analyzer. 

10µ1 of scrum ,vns pipetted into the onolyzcr's test cups and loaded 1n10 the analyzer for the 

dctcrminotion of FT, 

The controls ,verc pipetted into their rcspcchve cups, rhcrcaflcr, the analyzer was instructed to 

commence analysis by pressing the START icon on the operational menu on the analyzer's 

screen. The TOSOH AIA System Analyzers perfonncd all reagent and sample handling 

opcratrons outomoucolly (1.c. immunocxtroclion of honnone, \VII.Shins, lobelled honnone· 

antibody reaction and colour development). 

Calc11l11tion 

The system onoly,cr read the rate of fluorescence produced by the reaeuon and outomaUC4lly 

converts the rote to FT� conecntrollon 

3.7.6 Octcrn1in11tion or free Trliodolh)TOninc.- (Ff 3) 

Serum FT3 1vas Molysed b) Enzyme lmmuno Assay (EIA) on TOSOII AIA System Analyzer. 

(Tosoh Corporal1on, Tokyo I 05-8623, Japan). 

The Principle of Test

The ST AIA-PACK fTJ is a compcliuve enzyme immunoassay ,vtuch 11os performed within the 
• 

AIA-PACK FTi test cups Free lriiodothyronmc present 1n the test 54mple competed "'th 
cnzyme-lobelkd progesterone for B !united number of b1nd1ns sites on a T,·SJ)CC1fic annbod\•
1mmobih1.cd on mogne11e beads The � were ,,�hcd to remove the unbound au,mc--• 

labelled Ti ond were then incubated \\ith • Ouorogcruc �ubslnlc, 4-m'-'lh)lumbclhfCf)l
phosphate (4MUP) 111e amount of cn,ymc-lobcllcd T, that ,,.., bound to the � "'&.'

tn\mcly propon,onal 10 the T, conccntrouoo 10 the test �rte. A ,tClllJ.ird C\U\c usma I range 

of known standanl conccn1r111on ,,as con<tructed and unlno\\l\ T> conccntrn11on, "cn

c.ilculoted ll\108 the cut1c.. 

6J 
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Material and ReagentJ 

Plastic test cups containing: 

(I) Lyophilizcd 1,vclve magnetic beads with nntt-T3 rabbit polyclonal anlibody.

(2) I 00µ L of FT3 conJuga1ed to bovine nlkaltne phosphatase ,vith sodium azide as a

prcservnli ve.

Assay Procedure 

11,c substrnte solution, \vosh solu1ion and diluenis were poured 1010 their rcspccuve cont111ncrs 

pro\'idcd by U1e manufacturer and placed in Utcir respective position on the nnalyzer . 
• 

SOµL of serum was p1pcltcd into the onoly,er's test cups and loaded 1010 lhe analyzer for the 

dctcrminauon ofFT3. 

The controls ,vcre p1pe11ed into thetr respective cups, thcrc.tfler, the analyzer \VllS instructed to 

commence onnlys1s by pressing the START ,con on the operational menu on the analyzer's , 

screen. TI1e TOSOH AIA System Analyzers performed all reagent and S4mple handhng , 

opcro1ions aulomoucolly (i.e. immunocxtractton of hormone, washing. labelled hormon� 

antibody reaction and colour development). 

C11kulatlon 

The system analyzer rc.td the rate of lluon:.sccnce produced by the rcoc11on and autom.it,c.illy 

convens the rate 10 rr, concentration 

3.7.7 Dc1cr n1in11tion of Thyroid Stin,ulating Horn1one (T'SII)
• 

Serum TSII was analysed by Enzyme lmmuno Assay (CIA) on TOSOII AIA Sy,tcm &114)\-ztt

(Tosoh Corporation, Tok)'O 10S-8623, Japan). 

The Principle of Test 

The ST AIA-PACK TSH wus 11 l\\o-111e 1mmunoenzymomctnc t.<ts,\ ,,hich \\JU rcrfom,cJ
wiUun ihc AJA-PACK 1cs1 cur• TSII present 1n the test san1rlr \\ 11., 00\lnd ",th monc,cfon.il
anubody imnillhlh,ed on magncuc tx,.,d, and mlln1l\:looal an11�, rol\l�a!N v. llh �, 1�

(,) 
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alkaline phosphate 1n the A IA-PACK test cups. The bcods ,vere washed to remove the unbound 

enzyme-labelled monoclonal onhbody ond were then incubated w11h a fluorogcnic substrate, 4-

methylumbcllifcryl phosphate (4MUP). n,e amount of enzyme conJugotcd with monoclonal 

llllt1body that binds to the bends ,vns directly proportional 10 the TSII concentration 1n the test 

sample. A stnndard curve ,vas constructed ond unkno,vn sample conccn1ro11ons were colcula1cd 

using this curve. 

1\l11tcrlnl And RcAgcnt, 

Pliu11c test cups containing: 

(I) Lyopl11l11cd twelve magnetic beads coated "'llh on11-TSII mowe monoclonal

antibody 

(2) SOµL of  nnli-TSI I moU5e monoclonal Antibody (to hum on TSI I) conjuptcd 10 bovine

alkaline phosphatase with sochum u,de o.s a prcseivotive

AstA)' rroccdurc 

The substrotc 50(ution, wash soluuon and dilucnts were poured into lhc1r rc:spm,ve eonwncrs 

provided by the monufocturcr And placed in thC'lr rcsJ)CC'live position on the analyzer. 

I OOµL of scrum "'o.s pipetted into the analyzer's test cups and loaded into the analyzer for lhc 

dt1cnn1nntion ofTSH 

The controls were pipetted 11110 their �uve cups. thcrcaJlcr, the analyzer .-,u 1111auac:J co 

commence an:il)"l1 by pl"Cl 1ng the START icon on the OJ>C1iU11>n.al menu on the amlyzcr'i

screen The TOSOH AIA System An.alyzm performed all reagent at s.mi�c b.'lndlllti 

opcrauons autormllcally (i c. 1mmun0Qtract1on of hon11onc, •mJung. �ltd b,.,.ux.u.--
• 

anubody rc11ction and colour dC\dopmcnl) 

C1lcul1tlon 

The sY'Jan analyzer mad the ,-ae of OUCttcsmlCC produced� thr �bee
COl\\crtJ the rate to TSH amccntrallon. 
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• 

3.8 Determination or Serum Toxic l\letals (Pb, Cd and As) using flame Atomic Absorption 

Spectrophotometry (Buck Scientific, 2 IO/ 211 VGP. Atomic absorption spectropho1ome1cr. 

Connecticut, USA). 

Scrum lea� c.idm1um Md 1UScnic \Vere detenn1ncd \\•1th otom1c absorption spccrrophotometcr 

(AAS) based on the direct method described by Kllncko (I 999). 

Principle 

Atomic absorption spectrophotomeuy is on accunuc and sensitive analytic.ii method for the 

determination of trace mctoJs. The clements were not appreciably e.'<cllcd in the name but merely 

d1ssoc1oted from its bonds and placed in 311 unexcited or ground sllltc. The atoms \verc 01 o lo\v 

level in \\•h1ch they were capable of absorbing mdiotion 01 a very norro\v bond \vidth 

corresponding to their own lane spectrum Hollo\v c.ithodc lamps mode of the moteriols nnolysed 

were used 10 produce o wavelength of specific for the kind of metal in tJ1e cathode. 

3.8. I Octern1ln:itlon or Lc11d 

Scrum lead wos detenn1ntd using otom1e absorption spcetrophotomeuy (AAS). Samples \VCTI: • 
• 

treated \\'1th Triton X-100 A bc.i.m of light from a hollow cathode lamp (coated \Vith lead) \VOS 

passed through II name contoirung the vnpourizcd metal Lo be determined. The amount of light 

absorbed by the mc111l wos proportionDl to tJ1c conccntnition of Lead 1n the solution ond \VOS 

dctcnnincd ot 283.3nm (v,a\elc:ngth). 

Reagents 

Triton X-100 (TX) (on olkyl phcnoxy polyethoity) 

Ethnnol (BOIi Chcm1cols Ltd., Poole. England) 

Sample Prcpnrntion and Procedure or 1\n11lysls 

A J ·2 dilution of the scrum wn, mode by m1x1ng 1.0 ml c;ich oftnton .X-100 �lu11on 

J A two-fold d1lu11on of the snmple \\OS mode with o.1•1o tnton X-100 and \\IS mi�ed
thoroughly 0.2ml of the digested snmplc \\OS osp1mtcd into A .\S 
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2. The burner was lit under flow conditions of air and acetylene. The acetylene flow was

then reduced until the flame was blue.

3. The :ur flow was then odjusted to remove all traces of yellow from the flame.

4. The machine was then properly calibrated ,,,th the oppropriate standard solutions before

annlyzing the test samples.

5. Scrum lead was detected at a wavelength of283.3nm

6. The assay results ,verc displayed on the instrument rcllder·s screen in µg/dL.

7. Annlyttcal qunluy control 1v11S performed by analyzing an aliquot of pooled scrum several

limes dunng the llSSay.

3.8.2 Detcrntlnatlon of Cadmium 

Scrum c.idmium ,vas determined by the methods of (KaneJ..:o, 1999) using a1om1c absorption 

spectrophotometry. 

• 

Reagents 

Tnton X-100 (TX) (o.n alkyl phcnox) pol)erhoxy) 

Ethanol (BDH Ch�m1cals Ltd , Poole, England) 

Sample Prep11r11llon ond Procedure of AnalysiJ 

I. A two-fold dilu11on of the srunplc ,1·as m11dc ,11th 0.1% tnton X-100 and 1vas mr�ed

thoroughly. 0.2ml of the digested snmplc 11as asptr:llcd into AAS for analysis 01 0

wavelengtl1 of228.9nm

2 The prcpMed slllllplcs were nntllysed in Buck 210/211 VGP atomic absorption 

�pcctrophotomcttr (Buck Sc1cntific. Inc. 58 Fort Pomt St. C;ost Nor1valk. Cl 0685S) 

3 11ie bumtr wos lit under now conditions of air and acetylene The acetylene flow ,vo.s 

then reduced until the flame wa.s blue 

4. The mr Oov, 11:i.s then odJusted to 'remove oil tmces of yellow Crom the flame

5. The machine 110.S then propcrl} calibrated 11·1lh tl1c oppropnotc sto.nda.rd soluuons before

nmlly11ng the test samples.

6 Scrum cndm1um was detected at II wavelength of228.9 run 

7 The �y result, were d1�playcd on the in�trumcnt rc:idcr'\ �cn:t'II 1n i11:, dL 
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8. Anttlytical quality control ,vas performed by analyzing nn aliquot of pooled serum severnl

times during the assay. ' 

3.8.3 Dctcrmin11tion of Arsenic 

Scrum arsenic ,vas determined by the methods of (Knncko, 1999) using 111om1c absorpuon

speclrophotomctry. 

Rc11gcnts 

Triton X-100 (TX) (an nlkyl phenoxy polycthoxy) 

Ethanol (BDH C11emicrus Ltd., Poole, England).

Reagents 

Triton X-100 (TX) (an :ilkyl phcnoxy polycthoxy)

Ethanol (BDH Chcmicols Ltd., Poole, England)
' 

Sample Preparation :ind procedure of ,\nolysls

I. A two-fold dilution of the so.mplc ,vns mode ,vith 0.1% triton X-100 nnd was mixed

thoroughly. 0.2ml aspirated into AAS for OJU11ysis ot o ,vavelcngth of  193.7nm

2. The prepared samples were analysed in Buck 210/211 atomic absorption

spectrophotomclcr (Buck Scicntilic, Inc. 58 Fort Point St. Enst Nonvolk, CL 06855).

3. The burner ,vos lit under now conditions of air and acetylene. The ;icctylcnc no,v ,vas

then reduced until tho flome wns blue.

4. The air now wos then adjusted to remove all trnces of yellow from the Onme.

s. The machine was then properly calibrntcd ,vith the oppropri111c standard solutions before

nnaly£ing the test samples.

6. 11,i.: ossoy results wcro displayed on the instrument l'Clldcr's screen in µg/dL.

7. Anolyticol quolity conuol was performed by analyzing on aliquot of pooled scrum sc,·cral
' 

times during the QSSDY,
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3.9 Determination or Bisphc:nol-A 

Serum SPA Wil.5 estimated by high pc:rfonnancc liquid chromatography (ALLIANCE, c2695 

\Voters, USA). 

Principle 

' 

This bil.scd on the scplllntion of the solutes of o snmple mixture by their difTcrcnt1nl distnl>ution 

beh\·een stntionnry nnd mobile phnsc.s. 

Reagents 

Lnbellcd bisphenol-A (50ng) 

4-mcthylumbelliferonc glucuronidc (250 ng)

Ammonium occtlltc buffer (pH 6.5) (JOOµL) 

P·glucuron1dasc (IOµL) (Escherichia coli Kl2, Roche B1omedicru). 

Ass:iy Procedure 

Serum samples were fortified \\ith 12.5 nanograms of isotopic.illy labelled phtholotc mctobohtcs, 

50 nnnosnims of labelled b1sphenol-A, 250 nonograms of 4-mcthyluinbellifcrone glucuronidc. 

300 m1crolltres of ommomum acetate buffer (pH 6.5) and 10 microliters of P-glucuroaidnsc 

(Eschcrich10 coh K 12, Roche Biomcd1cru). The samples \l'Cre mh:ed and 1ncubotcd ot 3 7°C 

overnight 10 olto,v for the dcglucuron1do1.Jon Follo\ving cnzym.itic hydrolysis, a 20µ L aliquot of 

the sample ,vos added to 70µL of IIPLC- grade \\Otcr and IOng o f  lobcllcd 4. 

mcthylumbclllfcronc to dc1erm1n0 deglucuronid:ilion effic1cnc) The rcm11Jning Sll!Oplc w11.s

loaded on to Zyma.rk rapid 1rnce soluuon for automated solid phllSc c:<1troc11on (SPE). The 60
millisnunJ)mL Oosis-HLB c.irtridgcs were cond111oncd ,v,th HPLC-grodc mcthnnol {2ml) llJld
O 1 \,1 formic acid (2mL). TI1e samples were diluted ,v1tl1 5 mL of 0.1 \I formic acid ll!ld lo:ided
on the SPI! Cllrtndgc 01 o rote of I.On11Jm1n The cortndgc \\'OS \\'ashed \\ith ,,111cr ( 1 mL) nnd
IO't, methanol tn water (2mL) 11111 flow rntc of lmUm1n. The s11mples ,,ere eluted \\tth I.OmL
of ocetonitnle 010 flow rate of 0.5 mUrnln The eluate was evoponucd to dl)11css under 1 �trcnm 

of dry nitrogen and the residue was re-suspended 1n 85°, mclhonol In ,,a1cr (200 nucrohtcn) nnd 
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transferred to glass autosarnplc:r vials. Quality control of  the 1111alysis "-as maintained by 

analyzing a method blank (calf serum) and two spiked calf scrum samples (20ng'mL). The 

dctcclton lim11 (0.2ng/mL) ,vas based upon a lo,vcr cahbra11on standnrd (0.5ng;ml) "h1ch g11ve 

an instrument signal to noise response ofJ:I 

3.10 Determination of Polyehlorin:attd Biphcnyls 

Scrum polychlorinated biphcnyl was detcnnined by gas chromatography-electron capture 

detector (GC-ECD). 

Prindplc 

This is based on the sep:i.ration of the solutes ofa sample mixture by their differential d1s1nbu1ion 

bct,vcen sta11onnry nnd mobile phases. 

Reagents 

Methanol 

N-he�nne-dicthyl-cthcr

Conccntmled sulphuric acid 

Assay Procedure 

• 

The dctcnn1nauon of scrum PCBs consisted of three steps (I) extraction of PCBs fron1 the scrun1

by organic solvent (2) Clean up of PCBs from 1mpuntics on chromatographic columns (3) 

Qu11n1Jto11on by Gas chromotogniphy ,vith a suitable detector (electron c.ipturc detector). 

Scrum samples were m1�ed ,vith mcthonol ond a mixture of internal stnndards ,,ere added to 

correct for recovery nnd ensure qunlity control. The samples ,1 ere then c.,tracted three limes ,, llh
n-hexone-diclhyl•cLhcr (I· l v/v), /\Rcr c, oporation of the soh cnis the fot content ,1.15

detc:rmined grnvimclrically. The fat ,,·as rc-d1ssol\'cd 1n n-hc�nnc 1111d treated \\Ith conccntnucd
sulphunc acid. The res� were scp0111tcd from the bulk of the chlonnatcd compounds by elution
through O sihco gel column (4.5g of J�. watcr-dc.ictivatcd s,liea-gel) The first fmchon.
containing the PCBs wo� eluted 1\/llh 30ml of n-hcxnnc The column\ ,,ere of d,ITcmn polnrit)
to we idcntificotion of amdytc, wh1�h \\OJ based on retention times n:latl\e to intl'l'nal
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standards. Qulllltification "'US performed using multi le, cl calibrauon c:ur\'cs obtained by 

injection of stlln<brd solutions of at least three different conccntrut1ons. The limit of 

determination (LOD) \\'US determined as three standard deviations (SD) above the value of the 

blank and varied between I and 7 pg/g serum (not lipid adjusted). Samples with concent111tions 

of LODs three SD above the bh1nk have a �/4 probability of being non-zero. To increase this 

probability, the quanufication lim11S (LOQ) \Vere set ot higher levels than the LODs. In this case 

the lo\vcst standard concentration WIIS used; I Opg/g scrum. The reproducibility of the method 

was demonstrated by 21 replicate dctcrminnuons using an in-house control scrum sample 

included in the anolyucal batches during the course of the study. 

3.11 Determination or the E-cprcssion or ER, PR and HER 2

lmrnunohistochemistry was performed on 79 breast tissue biopsy samples obtained fron1 the 

breast cancer pilrticipanlS 1n this study. The llssuc sa.mplcs \Vere collected 1n bottles containing 

10% buffered formnlin. This \\'IIS followed by embedding of1tssuc 1n paraffin \VBX pending when 

analysis \viii be done 

rrinciple 

lmmunolustochemistry combines histologicnl, immunologicaJ Md b1ochcn1ical techniques for 

the idcnt11ieotion and locoh1ot1on of spec,11ie ltssue components (loaliza1ton of antigens in tissue 

section). This is by the use of lobclled ontibodics os specific rengcnts through antigen-antibody 

interactions thot ore visuolizcd by o marker such as fluorescent dye, enzyme, rad10:icthc clement 

or colloidlll gold. It 1s mnong the most sensitive nnd specific histochemical techniques. 

Rc11i:cnts 

I. 7��. 90% and I�. (2 JOrs) cd,anol soluuons

2. Epitope rctncvnl buffer (c11.n1tc buffer 6.0 or EDTA buffer 9.0)

3. Xylene (2 JOrs).

4 \Vash Buffer (2 JD1'1), 

S. �founting solution.

6 Hcmotoxylin stain 

7 Dinminobcnzid1nc tcuuh)drochlonde (DAB) substrate/ Chromoi;cn .
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8. Antibody/ Antibody diluents.

9. Sccondnry antibody.

l\latcrials 

I. Hwnidilied chamber.

2. O\•en.

J. \Voter Both.

4. Cover slip (22x32, 22x40, 22x22).

l\1ethod 

(I) Sample Preparation (Oep111Uffin11tion and Rehydration)

P:iroffin specimens \Vere cut into 4-µm sections using o microtome nnd n1ountcd on

positively ch11Tged slides Slides conlllining lhc breast tissue section ,vcre incubated for IO

minutes at 70°C. This ,vas followed by incubation for S 1ninutcs 1n xylene Jnr #1. The slides

,vcrc incubated for S minutes 1n xylene jllT #2. Slides ,vcre 1ncubntcd 1n graded alcohols i.e.

Slides were 1ncub11tcd in l��clhanoljllT#I for 2 minutes. This ,vas follo,vcd by 1ncub011on

1n I�. ethanol J!IT #2 for another 2 minutes. The slides were further incubated in 9S%

ethanol Jar # I for 2 minutes. This was followed by incubnt1on 1n 9S% ctJ1onol jar 112 for

another 2 minutes The slides were tJ1cn incubated 1n 70¾ ethanol for 2 minutes. The slides

were thcre3flcr trnrufu,cd into wash buITcr for 2 ,ninutes. TI1e above step ,vas ai,ned at

depM1ffinis1ng and rehydrating the tissue samples.

(2) Epitope Retneval (Antigen Unmasking)

Shdcs were transferred into prc-hc.itcd rctncvlll solution ot 9S°C 11nd \\'Cre incubated for 20-

30 minutes. The slides were immcdiatcl)• transferred into ,vnsh bufTer for 2 n1inutes and \\'ere 

drained ofT 

(3) Blocking for Endogenous Enz)'lnes

The tissue !ITCil on the �lide was mllfked w1tJ1 11 hydrophobic pen Pcro'\ida.se block wlutJon

wns apphcd drop-,�ise to cover the tissue l11is wa.s followed by 1ncubntion for ts minutes at

room tcmpcroture 1n II hwn1dity chamber. The slides were thcrenflcr tnuufcntd to Md
immersed 1n wiuh buffer Jll1 for S minutes 
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(4) lmmunopcro:udasc Staining

Excess liquid was wiped off the slide wluJe care \\'llS tllken not to clean off the tissue from the

slide. The slides \vc:rc placed m the hum1d1ty chnmbcr, diluted primary 1111t1body \VllS applied.

This ,vas follo,ved by incubation for I hour. It wns thereafter "·ashed in TBSt (\\·ash solution)

3x2 rrunutes. Excess liquid WllS 1\ripcd off and sc:rondn.ry 1111tibody \VIIS applied. This 1vas

followed by incubation in humidity chamber for 30 minute.�. II l\'llS \\'ashed 1n TBSt (\vosh

solution) Jx2 minutes.

(5) Detection

3, 3 dinminobenzidine tetrnhydrochloride (DAB) solu1ion \Vas prcpa..rcd (1ml + n drop DAB).

The DAB was applied 10 the tissue section and 1ncubntcd for 7 minutes. The slides \Vere

thcrcnftcr 1v11Shed 1\rith running lop water.

(6) Counterstairung

TI1e slides ,vere dipped in Gill's hcmotoxylin for 10 seconds.

(7) Dehydration

The slides were immersed in 70% ethanol for I rrunule and thereafter \\'Crc immersed 1n 95•�

ethanol for I minute. TI1e slides \Vere unmcrscd in I 00°� ethanol for I m1nu1e. TI1e slides

were immersed 1n so�. c1hanol for 5 minutes

(8) Clc.1ring and Mounting

The slides were immersed in xylene for 5 minutes and thcrcnficr 1n o moun1ing solu1ion (DPX) 

The samples were covere<l immediately with o cover slip using mounting solu11on and n1r dncd 

for opproximntcly 30 minu1cs before being c�nmined under o hght microscope by o p:ithologist. 
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3.12 Statistical Analysis 

Data obtnincd from the research participants ,vcrc collated nnd analyzed using the stotisticol 

package for social scientists (SPSS 18.0) SPP, Inc., Richmond, CA. 

For quantitative variables; 

(a) Student t-test was used to test the signifiCllllce of diffcrcncc bet,veen mean values. Data

,vere expressed in mean±SE�1 (standard error of mcnn).

(b) l\llultiple regression analysis ,vns employed to dctenn1ne interrelationships bet\vccn

variables. ' 

For qualitative variables; 

(a) Chi-square test ,vas used for association of qualitative variables

A two sided probability value at p<0.05 ,vas considered stntist1cally significant
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CHAPTER FOUR 

4.0 RESULTS 

Table 4.1 shows the association of breast c.'lnccr stage, affected breast nnd honnone receptors 10 

pre nnd postmcnopaUSlll women \\ith breast cancer. There ,vas signifiC31lt difference 10 the 

honnooe receptors (p<0.05). 

Table 4.2 shows the nssocintion of age and dcmogr.iphic indices in ,vomcn ,vith nod ,vithout 

breast cnnccr. TI1ere ,vas an nssocintioo 10 the occupat,on (p=0.006). No nssocintion was 

observed in ngc, mnritlll stlltus, educationnl status nod ethnic group (p>0.05). 

Table 4.3 shows the nssocint,on of contracepuvc use nod history of bl"C3St cancer and tumour in 

women wilh nod ,v11hout brcnst cnoccr. No associnllon "as observed (p>0.05). 

Tahlc 4.4 shows the :issocfotion of diet history 1n women ,vith brc.ist cancer nnd non breast 

cnneer women. An nssoerntion was obsef\'cd 1n �eget11blc, fruit, red meat and diary product 

intake (p<0.05). TI1cre wns no nssoc,ntion in beans and beans product, refined cnrbohydrotcs and • 

refined carbohydrate type intake (p>0.05) • 

Table 4.5 shows the rcproducuve history in ,\'omen \\ith breast Cllllccr and non breast cancer 

,vomcn. Age ol menarche wns significantly lughcr 1n "omen \\ith breast cancer when compared 

,vith non brc.ist c.,nccr women (p"0.033). Menstrual cycle 1vos significnntly lo1vcr io ,vomcn 

11�th b=t c:incer when comp11red with non bre.lSt cancer \\omen (p 0.003) Number of
prCVJous prcgn:inc1� 1111S s1gnificnntly higher 1n women with brcast cancer (p•0.009). Number
of induced obonion was signific�tly higher in women with breast cancer (p<0.001 ) .

• 
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Table 4.1 Breast Cancer Stages, Sites or Affected Breast and Hormone Recepron In 

Premenopausal and Postmeoopausal \Vomen ..,;th Breast Cancer 

Variable 

Breast Cancer 

Slllgc 

I 

2 

3 

4 

Brcosr Site

Right Brcnst 

Left Brcost 

Receptors 

ER 

Positive 

Ncgotive 

PR 

Positive 

Negative 

HER2 

Pos1hve 

Prcmcno-HCBCa 

(n=-54) 

5(9.3%) 

3(5.6%) 

24(44.4%) 

22(40.7%) 

(n-�) 

30 (55.6�.) 

24 (44.4%) 

n•52 

0 

52(100,,) 

0 

52(100%) 

6(11.S'-o) 

P01tmeno-UC8Ca 

(nsJI) 

1(3.2%) 

5(16.1%) 

14(45.2%) 

11 (35.5%) 

(n=JI) 

12 (38.7�•) 

19 (61.3,�) 

n•27 

10(3 7 .O�'e) 

17(63.0•lo) 

8(29.6%) 

19(70.41/,) 

9(33.3¾) 

Negative 46(88.S�,) 18(66. 7°,) 

Total 

85 (100%) 

n•79(100o/.) 

x
2 

p 

3.394 0.335 

2.236 0.135 

22.050 <0.001 • 

17.143 <0.001 • 

S.488 0.019• 

n number of panicipanlS, '( Chi-Squared test, Fishers Fishm E�oct rotio, p P
rob:ibihl)

value, • significant at p<O.OS. ER...-OC:Stn,d10I Rcc:cplor, PR�Progcsterone Rccq,tor.
HER2.-1fumon epithelial receptor 2, Premcno-llCBC1-prcmcnop,1u.ql ,,omen "1th
histolog,cally coo firmed brusl cancer, Postmcno-HCBCa• postmcnop.tuQJ "omen "llh
h1stologie3lly confirmed brc:ast Cllnccr, 
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Table 4.2 Demognphic Indices or \\'omen "ith and \\ithoul Breast Cancer. 

Variable BCBCa (n=S� % AU\VB (n•8"!% ·,.' e 

Age 48J±IJ 48.45±1.27 l""-0.07 0.941 

l\larital Status 7.795 0.050 
Married 63(74. lo/,} 55(65.S�'o} 
Single 2(2 4%} 11(13.1%) 
\Vido,v 19(22.4¾} 18(21.4° ,)  
Divorccdisepnratcd I ( 1.2'/e) 0 
Educ:itlonal Status 4.400 0.221 
None 16(18.So/,) 19(22.6o/,) 
Primary 21(24.7%} 13(15.5%} 
Sccondnry 24(28.2%) 20(23.S'o) 
Tertiary 24(28.2°,a) 32(38.1 �'o} 
Occupation 12.432 0.006' 
Trod1ng 60(70.6°10) 41(48.8%) 
Civil Servants 14(16.5%)• 26(31.0%) 
Unemployed (!louse ,vifc} 5(5.9%) 14(16.7¾) 
Others (fanncrs, clergy} 6(7.l�'o) 3(3.6�'.) 
Ethnic Croup 14.704 0.070 
lgbo 14( 16.5o/,) 2(2.4%) 

• 

Eb1ro 2(2.40,'o) 0 

Hausa 1(1.2%) 2(2.4¾) • 

ls110 2(2.40,'o) 2(2.40,'o) 
lsoko 2(2.4%) 1(1.2%) 
Tiv 1(1.20,,o) 0 

Urhobo 2(2.4%) 1(1.2%) 
Yorubn 
n=numbcr of participants, 'I: 

61{7I.S%) 7�90.50,,) 
Ch1-Squ3rcd test. p�rob:ibihty \'Gluc. • significant nt p<0.05. 

• 

12Studen1's 1-tcst, I ICBCo-\Vomcn ,vith histologicnlly confirmed breast cnnccr. I 

AH\VB..,Apparcntly hc:ilthy \\Omen without breast cnnccr 

• 
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Table 4.3 Contncepti,e use and Wstoi-)· or Brust Cancer andTumour In \Vomen "·ltb and 
"·ithout Breast Cancer. 

Variable 
Contraceptive Use 
Yes 
No 

Contracepli\'c Type 
Pills 
lnjcctiblcs 
Barrier 
Pills and injcclible 
Pills, 1ojcctJble and barrier 
Bnnicr and i njcctible 
lmpl:int 
Nil 
Fan,lly Olstory or Drc11sr 
Cancer 
Yes 

No 

Rclntlvc ,, ilh 8. Cancer 
�!other 
Aunty 
HolfS1s1cr 
Sisler 
Nil 
Personal lliscory of Brcasl 
Tumour 
Yes 
No 

Breast Tun,our l\lgl. 
Surscry 
Nil 
n number of p:i.r1icipnnlS, 

OCBCa(n•8S) •;. AITT\'8 (n•84) o/e 1.2
p 

31(36.5%) 
S4(63.S�'t) 

11 (12.9%) 
5(5.�o) 
I l(l2.9�'o) 
2(2.4%) 
0 
0 
2(2.4%) 
S4(63.S%) 

4(4.1r-> 
81(9S.3°/e) 

1(1.2%) 
0 

1(1.2%) 
2(2.4%) 
81 (9S.3°,'o) 

3(3.5,'o) 
82(96.S�'e) 

24(28.60,,e) 
60(71.-l�'o) 

6(1.1,.) 
3(3.6•,'t) 
12(1-IJ¾) 
I (1.2•/o)
1(1.2�.) 
1(1.2%) 
0 

60(71.-10,,o) 

3(J.6°'o) 
81 (96.4°{.) 

I (1.2�o)
2(2.4%) 
0 

0 

81(96.4°'o) 

0 

84(100%) 

J(J.s,.) o 
82 96.5°/4 84 I 00�'.) 

-Chi-Squnrcd 1cs1, p,irobnbility v11luc, •

1.201 0.273 

6.6S8 0.471 

0.137 0.711 

4.994 0.288 

2.983 0.084 

3.01 S 0.080 

s1gnilicon1 01 p<O.OS • 
Studen t's l·ICSI \'Oluc L\IC-Lcngth of menstrual cycle, D�l�l•Durnuon of monthly
menstruation. NPP Number of previous pregnancies, NIA•Numbcr of induced abon,on.
HCBCa \Vomcn '"th histologic.tlly c,pnfinncd breast concer AH\VB•Apparcntl> hcG.llhy
women wi t hout brcnst cancer 
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Table 4.4 Diel Hislory in \Vomco wilb and 1'ilboul Breasl Cancer . 

• 

Variable HCBCa AH\\'B .,."j p 

(n•85) {n•84) 
Beans/Beans Producl Inlake 0.491 0.782 

Daily 10{11.8%) 13( 15.5'},) 
\Vcckly 20(23.5,.) 18(21.4�10) 

Occasionally 5362..1%) 53(63.1 •le) 

Nil 2(2.4'},) 0 
Vegetable ln1:lkc 6.933 0.031 • 
Daily 23(27.1%) 23(27.4,�) 
\Vcckly 43(50.6%) 28(33.3°1,) 
Occ351on:illy 19(22.4°/o) 33(39.3%) 
Fruit lntokc 6.824 0.033· 
Daily 17(20.0%) 20(23.8%) 
\Veckly 32(37.6,�) 45(53.6¾) 

Occnsionally 36(42.4,�) 19(22.6°/e) 

Red �lc11t lnt11kc 56.869 <0.001 • 

Daily 70(82.4%) 22(26.2'}0) 
\Veckly 4(4.7¾) 26(31.0'/o) 

Occasionally 10(11.8¾) 36(42.9%) 

Nil 1(1.2%) 0 
• 

Dairy Producl Intake 11 .438 0.01 o• 

Daily 2(2.4%) 2(2.4%) • 

\Veekly 7(8.2�,) 23(27.4°'.) 

OCC4$ion:illy 75(88.2%) 59(70.3%) 

Nil 1c1.2,.> 0 

Rcnncd Cnrboh) dratc lnl:ikc 0.080 0.778 

Yes 58(68.2%) 59(70.2%) 

No 27(31 8°'1) 25(29.8��) 
• 

Refined Carboh)clrntc Type 4.272 0.370 

Any 54(63.5,o) 59(70.2°�) 

lndom1c 2(2.4','o) 0 

lndomie/spagheui 1(1.25) 0 

Spal!heni 1(1.2%) 0 

Nil 27 31.8% 25(29.8°/4 

n=numbcr or �icip:ints. •Clu-Squnred lest, p•Probab1hty value, • s1gnifiC1111t al p<O.OS.

IICDCo \Vomcn ,vllh lustologicolly confinncd brc:ist cancer AH\VB Apimcndy healthy

women without brc.isl cancer 
• 
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Table 4.5 Reproduclhe Uistory in "·omen "Ith Breast Cancer and "·ithout Breast Cancer

Variable 

l\1cnstru11I Histol') 
Age at l\lcn11rcbc (Years) 
Ll\1 C (days) 
Ol\1l\1(d11ys) 
NPP 

Nun1ber or Live blrlhs 
NlA 

IICBCa (n"'SS)¾ 
' 

I 5.4±0.2 
27.8±0.1 
4.5*0. I 
5.1±0.3 
3.6±0.2 
0.9±0.1 

Nun1ber of l\lisc:irri:ai?e(s) 0.1±0.1 

AITT\'B (n•84)¾ 

14.7±0.2 
28.3±0.1 
4.6±0.0 
4.0±0.3 
3.1±0.2 
0.3±0.1 

0.3±0.1 

I 

2. I 54
-2.988
-1.026
2.632
l.66�
3.816

-1.635

p 

0.033· 
0.003· 
0.306 
0.009• 
0.098 
<0.001 • 

0.104 

Student's I-test value LMC=Lcngth of mcnstruttl cycle, DM�1 .. Dumuon of monthly 

menstruation. NPPmNun1bcr of previous pregnonc1cs, NIA•Number of induced obort1on 

HCBCo=-\Vomen ,vith histolog,�lly confirmed breast c:.inccr. AH\VB-..App:irently healthy 

women ,v,thout breast c:incer 

' 

79 

• 

• 

r 

UNIVERSITY O
F IB

ADAN LI
BRARY

ARICAN DIGITAL HEALTH RESPOSITORY PROJECT



Table 4.6 shows the mean blood pressure and anthropometnc indices (\\IC, HC, '"eight, height. 

BMl, WHR. \VHLR) and blood pressure of ,,omen with breast cancer compared "ith controls 

\VC, HC, ,ve1ght, height, \VHR, \VHLR and SBP ,, ere significantly higher 1n "·omen \\'ith breast 

cancer compared ,vith controls (p<0.05)1 No s1gn1ficant differences ,,ere observed 1n the mcnn 

body moss index and d1ostolie blood pressure (p>-0.05) 

Table 4.7 sho,vs the scrum levels ofhorrnooes (progesterone, ocstr11d1ol, LH, FSH, FT,, FTJ and 

TSII) and cndocnnc disruptors (Pb, Cd, As, BPA and PCBs). FT,. Pb, Cd, As, BPA and PCBs 

were significantly higher in ,vomen ,vith breast Cllnccr compared ,v1th controls (p<0.05). No 

significant differences ,,.,ere observed in other indices (p>0.05). 

• 
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Table 4.6 Blood Pressure and Anthropometric Indices In '''omen ";tb and "'ltbout Breast 

Cancer. 

Variable HCBCa (ns85) AffiVB (n=84) t p 

Blood Pressure 

Systolic BP(mmHg) 122.7:l=I.I • 119.4±1.0 2.215 0.028°

Dinstolic BP (mmHg) 81.7±0.9 80.7t0.8 0.811 0.418 

Anthropometric Indices 

\VC(cm) 89.9±1.1 82.6±1.2 4.535 <0.001 • 

HC(cm) 101.8±1.1 98.5±1.0 2.212 o.02s•

Body \Veight (kg) 69 .2-.t: I. 4 621±1.1 3.975 <0.001 * 

Height (m) 1.63±0.0 1.58±0.0 4.882 <0.001 • 

Body �lnss lndc., 26.1±0.5 24.9±0.4 1.826 0.070 

\VHR 0.9±0.0 0.8±0.0 4.856 <0.001 • 

\VHtR S5.3±0.7 52.4±0.7 2.809 0.006• 

Vlllucs nrc in me3l\:l:SEl\1 (Slllndnrd error of mean), n�umber of pnruc1pan1s, t•Studcnt 's t·tcst, 

p•Probabihty vnlue, •=s1gnific11J1l 01 p<0.05, \VC•\Vn1s1 etrcumfcrcncc, HC•Hip c1n:umfc:rcncc, 

WHR•\\loist hip ro110, \VH1R•\Vois1 hc1gh1 ratio, BP Blood pressure. HCBCn \Vomcn ,11th

histologicnlly confirmed brc.ist cnnccr; AH\VB Apparently healthy women '"ithout brea.s1 

cnnccr. 
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Table 4.7 Serum Hormones and Endocrine Dlsruptors in \\'omen nitb and nlthoul Breast 

Cancer. 

Variable HCBCa (n•8S) AffiVO (ncS..) 

Uormoncs 

Progesterone (nmol/L) 8.6±1.8 

Ocstradiol (pmol/L) 344.8±31.9, 

LH (TUil) 14.5± 1.5 

FSH (IU/L) 26.8±3. 7 

FT1{pmol/L) 3.4±0.3 

FT� {pmol L) 17.8±0.4 

TSH (mfU/L} 1.7±0.1 

Endocrine Dlsruplors 

Lead (µg/dL) 

Cadmium (µg/dL) 

Arsenic (µg/dL) 

BPA{mg/dL) 

PCBs(µg/dL) 

5.5±0.2 

0.04±0.0 

0.3±0.0 

0.8±0.7 

0.8±0.S 

5.9±1.4 

307.8±34.7 

14.6±1.4 

32.9±4.2 

3.4±0.1 

14.7±0.3 

1.4±0.1 

1.8±0.0 

0.01±0.0 

0.04±0.0 

0.4±0.0 

0.3±0.0 

I p 

1.167 0.245 

0.786 0.433 

-0.038 0.970

-I.IOI 0.273

-0.04 S 0.964

6.373 <0.001 • 

1.880 0.062 

24.167 <0.001• 

24.602 <0.001 • 

23.209 <0.00 I • 

6.81 <0.001 • 

10.12 <0.001• 

Values arc mcon±SEM {SU10da.rd error of me.in), n•numbcr of p3t11cip:u11s, 1•S1udcn1 's I-lest •
p•Probnb,li1y value, •-significant al. p<0.05, LH•Lu1cmi21ng hormone, FSH=Folliclc
st1mula11ng hormone, FT, Free tniodolh)Toninc, fT�,Thyrox1nc, TSH Thyro1d-stimuh11,ng
hormone, Pb LCJd, Cd�uidm1um, As-=Arsauc. BPA .. B1sphcnol-A, PCB?Polychlonn:ucd
b1phcnyls. nmoVL&nnnomolc per liter, IU/L-m1li 1n1cmntionnl units per milihtrc ,
pmol/L picomol per litre. mlU/L=milliintcmationol unil per hire, µg/dL-micrograms per
dcc,liirc. HCBCa \Vomcn with h1stologiClllly confirmed breast cancer, AII\VB App:ircntly
hCJlthy women ,, ithoul brcosl cancer 
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Table 4.8 shov.'S the mean age, age at men3rthe. age at mcnop3USC (postmenopousaJ women 
only), blood pressure and anthropometric indices (\VC. HC. \\·eight, height. 8�11. \\/HR. \VHtR) 

of pre and postmenopausal \vomcn \yjth breast cancer compru-ed \\1th their respccti, e controls. 

Prcmcnopausal \\Omen 

Age at menarche, \VC, HC, \\'tight, height, \\/HR, \VHtR and SBP ,verc s1gn1ficnntly higher in 

prcmcnopnusal \\'Omen \yjth bre:ist cancer (p<0.05). No sigruficant differences \vcrc observed 1 n  

the mean BM! and diastolic blood pressure in both premcnopausol cases and control (p>0.05) 

Postn,cnopausol women •

\Vcight, height were significantly higher in postmcnopausnl women ,vith bre.ist cancer compared 
\vith controls (p<0.05). No significant differences were observed in the mC311 age, age nt 
menarche, age nt menopause other anthropomctnc indices nnd blood pressure measurements 

(p>0.05) 
Table 4.9 shows the scrum levels of sex honnoncs (progesterone and oestrndiol, LH, FSH, FT4, 

FT1 and TSH) and endocnne d1sruptors (Pb, Cd, As, BPA and PCBs) 1n pre and postmenopausal 
women ,vith brc:3St cancer and their rcspccti,e controls. 

Prcrncnopnusol \\Omen: 
LIi, FSII, FT4, Pb, Cd, As, BPA lllld PCBs were significantly higher 1n prcmcnopausal ,vomcn
with breast cancer when comporcd \\ith controls (p<0.05). No sigruficnnt dilTcrc nccs "'trc
observed 1n levels of progesterone, ocstradiol, FT1 nnd TSH (p>0.05) 

Pos1n1cnop:11nnl ,,·omen: 
Progctsrconc, ocstrndiol, FT�, Pb, Cd, As, BPA and PCBs wc:rc s1gn1ficantly higher \vh,lc FSH
was significnnlly lower 10 poslm(..'IIOpBusnl women with brc.ist cancer thon controls (p<O.OS) \;o
significant dilTcrcncc wos observed 10 LIi, FT, and TSH (p>0.05) 
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I Table 4.8 Age, Reproductive lfulol'), Blood Pressure and Anlbropomecric Indices in

'''omen ,vitb 2nd \Vithoul Breast Cancer in Pre and Postmcnop1us1I Groups . 

Variable Prcmcoo- Premcoo- 1 p Poslmcno Posrmcno- I 

Agc(ycars) 

AAI.I (years) 

AM.2 (years) 
BP 

SBP(mmHg) 
DBP(mmHg) 

Al 

\VC(cm) 
HC(cm) 
\Vt (Kg)

• lh (m) 

BMl(Kivm2
)

\VJm 

\VHtR

HCBCa 

(n•S4) 

40.9±0. 7 

15.3:t:0.3 

n/o 

123.0±1.4 

82.4±1.1 

88.5±1.4 

AII\VB 

(n=S3) 

40.7±0.6 

14.5:1:0.3 

n/o 

119.0±1.2 

80.9±1.0 

78.3:1: 1.3 

0.187 0.852 

2.081 0.040·

' 

2.062 0.042 •

0.967 0.336 

-IICBCo AH\VB

(n•JI) (n•3I) 

61.2±1.S 61.6±1.5 

15.6±0.39 15.1 ±0.38 

S1±0.7 50±0.9 

122.3:1: I 8 120.0± 1.6 

SOJ:1: 1.3 80.3± 1.2 

5.321 <0.00 I• 92.2± I. 7 89.8:1:1.5 

100.5±1.S 9S.9:t:1.0 2.S12 0.014° 103.9±1.7 102.7±1.7 

68.0±1 9 

1.63±0.0 

25.7±0.7 

0.9±0.0 

S4.6±1.0 

60.1±1.3 

I .S7±0.0 

24.S±O.S

0.8:1:0.0 

49.9±0.9 

3.435 0.001 •

4.34S <0.00 I •

1.401 0.164 

6.073 <0.001 •

J.S16 0.001•

7 l.4:t2.2 

1.63:tO.O 

26.8±0.7 

0.89±0.0 

S6.6:tl.2 

6S.6±1.7 

I .S9±0.0 

25. 7±0. 7 

0.88:1:0.0 

S6 5:t0.9 

-0199

0.840 

0.2S5 

0.925 

0.000 

0.968 

o.soo

2.103 

2.340 

1.048 

0.716 

0.093 
-

Voiucs ore mcon±SEM (Slundnrd error of mcnn), nqiumbcr of p:ut1cipru11s, l'"Studen1's 1-1es1
. 

n/o•not opplicoble, l)'"Probobility value, •:asignificanl at p<0.05, Premeno

HC13Ca rremcoopousnl \\Omen with, l11s1olog1colly confirmed brCllSl c.incer, Postmcno.

HCBCa•Postmcnopousol women with histologicolly confirmed brco1St cancer. SBP,..Systo ltc

blood pressure, OBP OulSIOliC blood p<CSSUfC. A�I l�Agc GI menarche, At-1.2 .. Agc DI
mcnop.,u�c. \VC•\Vaist c,rcumfcrcncc. HC llip circumference, \Vt Body wc1gh1, HreHcighi,
l3Ml•Bod . d \"HR•\Voist hip rntio \VH1Raa\Va1st height J'lllto, SystoltC"ES)'Stohc

y m11ss 1n c.�. ,v 
• 

blood O 1. 0 · tolt'c blood pressure. Al Antltropomctnc I nd1ccs. 
pressure, 1osto 1c- 1os 

p 

0.843 

0.404 

0.799 

0.360 

1.000 

0.337 

0.619 

0.010• 
0.023• 
0.217 

0.480 

0.930 
-
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Table 4.8 Age, Rcproducti\·e History, Blood Pressure and Anthropometric Indices in 
\\'omen \\ilh and Without Breast Cancer in Pre and Postmcnopausal Groups. 

Variable Prcmcno- Premeno- t p Posrmcno Postmeno- t 

Age (ycors) 
AM. I (years) 
AM.2 (ycnrs) 
BP 

SBP(mmHg) 

DBP(mmHg) 

Al 

-

\VC (cm) 
HC(cm) 
\\'t (Kg) 
Ht(m) 
Bt.ll(Kg/1n2) 
\VIIR 

\VlltR 

RCBCa 

(n•54) 

40.9:t0.7 

15.3:t0.3 
n/o 

123.0±1.4 

82.4±1.1 

88.S±l.4
100.S±I.S

68.0±1.9
1 .63±0.0
2S.7i0.7

0.9:tO.O
S4.6±1.0

AR\VO 

(n•53) 

40.7±0.6 

14. 5:!:() .3 

119.0±1.2 

80.9±1.0 

78.3±1.3 

95.9.i:I.O 

60.1±1.3 

I S7±0.0 

24.S±O,S

0.8:1:0.0

49.9:t0.9

-RCBCa AH\\'B 

0.187 0.8S2 

2.081 0.040°

' 

2.062 0.042°

0.967 0.336 

(n•31) 

61 al s

15.6±0.39 

51±0.7 

122.3±1.8 
80.3±1.J 

S.321 <0.001 • 92.2.i:l.7

2.S12 0.014° 103.9±1.7

3.435 0.001 • 71.4±2.2 

4.34S <0.001 • 1.63:t-O.O 

1.401 

6.073 

0.164 26.8:1:0. 7 

<0.001 • 0.89:tO.O 

3.Sl6 0.001 • 56.6±1.2

(n•J I) 

61.6±1.5 

15.1±0.38 

50±0.9 

120.0±1.6 
80.3±1.2 

89.8:1:1.S 
102.7±1.7 
65.6±1.7 
I .S9±0.0

2S.7±0.7 
0.88±0.0 
56.S±0.9

-0.199

0.840

0.255

0.925 
0.000 

0.968 
o.soo

2.103 
2.340 

1.048 
0.716 
0.093 

Values ore mcan±SEM (Standard crror of mQ!l), n:numbcr of pnrt1 c1pnnts, 1-Srudent's t-test, 
n/a'"llot opplicnble, p-Probobihty vnluc, •:signili c.1nt ot p<O.OS, Pretncno

HCBCo Prcmcnopausol \\ omen with • histotowcolly con finned bee.1st cnnccr, Posunen0
•

HCBCo•Postmcnopalllol women \Vith histolog1c o lly conlinncd brcn.st cnnccr, SBP.,Systolic
blood pressure O BP Oias1olic blood pressure. A}\i.l=Age 01 mcnllC'Chc, AM.2•Ago at
menopause. \VC--\Voist circumference. HCsl lip circumfercnC(, \Vt Dody \\C1gh1. Hi-Height,
81\.ll•Bod .. d \VHR•\Vrust h ip mtio, \VlltR•\Vn1st height rauo, Systohc-S)�tohcy m oss 1n CJC, h • 1 d. b lood 1 0 1· blood pressure. AJ•Ant ropomclnc n ices. 

pressure, 01ru;to ,c-- 1asto 1c 

p 

0.843 

0.404 

0.799 

0.360 

1.000 

0.337 

0.619 

0.010• 
0.023• 

0.217 

0.480 

0.930 
-
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Table ·'-9 Hormones and EndocriJlc Disruplors in \\!omen "ilh and \\ithout Breast Cancer 
in Pre and Postmenop:ausal Groups 

Variable Prcmcno
RCBCa 
(n-5-$) 

12.3%2.6 

Prcmcno
AH\"\'B 
(n"'SJ) 

8.8=2.2 
Hormones 

Ptogest 
(mnoVL) 
Ocsuadiol 
JlmoVL) 
lH{IU/L) 
FSH {IU/L) 
FT1(pmoVL) 
FT,(pmoVL)
TSH (mlU/L)
E•docrlnc 
Dl1rup1ors 

I.tad (µ&,'di.) 
Cadmium 
l�r/dL)
Arsenic 
(JipJdL) 

452.8:!:43.3 430.8±46.5 

PCBs (11&,'dL)

7.7±0.7 
7.2=0.6 
3.6±0.4 
17.8±0.6 
l.8i0. l7 

5.4±0.2 
0.04±0.0 

0.3±0.0 

0.8±0.11 

BPI\ (mn'dL) 0 8 I.,. . ±0.1 

5.8±0.5 
5.6i0.4 
3.S:!:0.1 
14.9±0.3 
I.SiO. I

1.8±0.1 
0.01±0.0 

0.04:!:0.0 

0.4±0.0I 

0.3±0.0I 

l 

1.0"..3 

0.347 

2.298 
2.183 
0.249 
4.507 
1.360 

18.349 
18.78S 

17.413 

4.S 15 

6.910 

p Pos1mcno
HCBCa 
(n=-3 I) 

Poslmcno- t 
AH\\'B 
(o•J I) 

0.309 2.1:!:0.4 I.Oi:0.1

0.729 156.5::12.4 90.4±3.6 

0.02-1• 
0.031 • 
0.80-I 
<0.001 • 
0.17S 

26.4%2.9 
60.9±6.4 
3.1±0.1 
17.7±0.6 
1.6±0.2 

29.7:!:I. I
79.6±4.1 
3.3±0.1 
14.3±0.4 
1.3±0.1 

<0.001 • S.8±0.2 1.S±O. I
<0.001 • 0.05±0.0 0.01±0.0 

<0.00 I • 0.3±0.0 0.0-l:!:O.O 

<0.00 I • O.S:1:0. II 0.3:tO.OI 

<0.00 I• 0.8±0.11 0.3:!:0.0I 

2.919 

5.036 

-I .061
-2.455
-1.372
4.785
1.355 

15.975 
I 5.993 

I 5.2 I 9 

5.178 

7.338 

p 

0.005 

<0.00 

0.290 
0.020 
0.175 
<0.00 
0.181 

<0.00 
<0.00 

<0.00 

<0.00 

<o.oo 

--�---�-:-:::-:r:::::::������;;;---
Vatuc.s arc mcnn±SEM (Stando.rd error of mean), n"'numbcr of ptll'licipants , t-Studcnt's t - tcst, -

""'P b b'I' 1 •-s'nnilicnnt 111 p<0.05. Prc1ncno'"Prcmcnopausa l ,, - ro a 1 11y vn ue, 1,... . 

Post ol p CSl'"pmgcstcrone. LH"'-Lute1mz1ns hormone, FSH•Folliclcmcno•Postmcnop�us , rog '" · TSH Th · · atim 1 , FT F tn'iodothyroninc, FT�=Thyro�1nc, "' yro1d-s11mulatingu Bting honnonc, 1 rec • I PCB 1 • 
ho d , A,.Arscnic, BPA·b1sphcno ·A, sxpo ychlonnate(! rmonc, Pb.,Lcad Cd,..Cn m1um, �- . . . ti o J  • , , 
b' h 

' l'tcr IU/Lsm1h intcmo on units per m1llhtre 1P cnyls. nmoVL"llanomolc per I ' • 
rtr nldl.Fm' ' 

Pmour - , IU/L-milliintcrnnhonol uml per i c, 110' icrogrnms per
�,,1comol per htre, m . ..,.,1 ca.scs o.nd controls ore 22 Gnd 2) dee'!' d DPA in prcmcnop� ...... 

1 lire, I n for PCDs on 
p A postmcnopausnl cases and controls ore I 8 ond 17 respectively, while n for PCBs and 8 

,
n 

'th histologicolly conlinncd brt.!St atncc ·
flrcn, HC snl women \\1 r,

p 
cno- DCo Prcrncnopau 

with histologically confim1cd breast Cllnccr. 
(l 

ostmcno-l lCBCo•Postmcnopousal 
'::s•Postmenopausnl controls 

"'1lcno-AI1,VB•con1rols, Pos1meno·1 

as 
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Table 4.10 shows the mean age, anthropometric 1nd1ces (\\IC, HC, weight. height. B�il, \VHR, 

WHLR) and blood pressure of pre and postmenopausal women ,v1th brc:1S1 cancer Age ,va.s 

significantly lo,ver in prcmenopausal women ,vith bre:ist cancer thM postmcnopausal \\·omen 

with breast cancer (p<0.05). No significant differences \vere observed 1n the mean 

anlhropometne indices and blood pressure measurements (p>O.OS) 

Table 4.11 sho,vs the scrum levels of sex honnoncs (progesterone, oestrnd1ol, LH, FSH, FT,, 

FT1, TSH) and cndocnne disruptors (Pb, Cd, As, BPA and PCBs} 1n pre and pos1menopausal 

women ,vith brcost cancer. Progetsreone, oestardiol \\'ere significantly higher in prcmcnopausal 

women ,vith breast cancer than postmenopausal women \1·1th breast cancer (p<O.OS}. Ltl and 

FSH ,vere significantly lo,ver 1n prcmenopausal ,vomen \\1th breast cancer thtlll postmcnop:ius:il 

women ,villi breast cancer (p<O.OS}. No sign1ficnnt differences ,vcre observed in the levels of 

FT,, FT• TSH, Pb, Cd, As, BPA and PC8s (p>O.OS) . 

• 
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' 

Table 4.10 Age, Blood Pressure and Anthropometric Indices in Pre and Postmmopausal

\Vomen ,vilh Breast Cancer 

Variable 

Age (ye:us) 
BP 

Systolic BP (mmHg) 

DiMtoltc BP (mmHg} 
Anthropometric Indices

\VC (cm} 
HC(cm) 
\Vt (Kg) 
Ht (m)

BMI (Kgtm2
)

\VHR 
\VHtR 

Premeoo-BCBCa Postmeno-HCBC1 1 

(n..-5,4} (o•Jl} 

40.9±0.7 61.2.tl.5 ·14.223

123.0:tl.4 122.3±1.8 0.299 

82  4:t I. I 80.32.t 1.3 1.182 

88.5:t 1.4 92.2±1.7 -1.581

100.5±1.5 103.9:tl.7 -1.467

70.0:tl.9 71.4±2.2 -1.147
• 

1.62.:!:0.0 1.63:toO.O -0.275

25.7:0.7 26.8:.t0.7 -1.081

0.88±0.0 0.89±0.0 -0.510

S4.6±1.0 S6.6±1.2 -1.348

p 

<0.001 • 

0.765 
0.241 

0.118 
0.146 
0.255 
0.784 
0.283 
0.611 
0.181 

Values ore �leon;t:SE�I (Standard error of mc11n}, n .. Numbcr of subJCClS, r=Studcnt's 1-tc:.t,

J)4Probability value, •::sigrulicnnt ot p<0.05, \VC,.\\fnist c1rcu1nfcrcnce, HC•H1p c1rcumfen:ncc,

\Vt•Body weight, Ht•tlcicht. BMl=Body moss 10dc.,, \\l}ffi .. \Vo,st h1p rn110, \VHtR•\Va,st

height ratio, Systolic BP=-Systolic blood pressure, 0111stohc BP .. D,ostohc blood p�surc.

Prcmcno-llCBCa=Prcmenop:iusol women with histolog1cnlly confirmed hrc.-ist c.,nccr,

Postmcno-l lCBCa•Postmcnop:iUS31 women with h1stolog1cnlly con finned breast cnnccr,

• 
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' 

Table 4.11 Scrum Hormones and Endocrine Disruptors ,·n Pre and Postmenopausal

\Vomcn \\'1th Breast Cancer 

Variable Premcno-HCBCa Postmcno-HCBCa I p 

(n=-54) (n=Jl) 

Hormones 

Prog (nmol/L) 12.3:1:2.6 2.1:::0.4 2.907 0.005• 

E2 (pmol/L) 452.8::1:43.3 156.5±12.4 5.100 <0.001 • 

LH (IU/L) 7.7±0.7 26.4:1:2.9 -7.711 <0.001 • 

FSH (lU/L) 7.2±0.6 60.9±6.4 -I 1.034 <0.001 •

FTl(pmol/L) 3.6±0.4 3.1:1:0.1 0.868 0.388 

FT, (pmol/L) 17.8±0.7 17.7±0.6 0.211 0.833 

TSH (m(U/L) 1.8:l:0.2 1.6:l:0.2 0.492 0.624 

Endocrine Dlsruptors 

Lead (µg/dL) 5.4:1:0.2 5.8:1:0.2 -1.293 0.200 

Cadmium (µg/dL) 0.04±0.0 0.05±0.0 -1.049 0.297 

Arsenic (µg/dL) O.l:1:0.0 0.3:1:0.0 -0.294 0.769 

PCB (µg/dL) o. 79:1:0. ll O.SJ:0.11 -0.206 0.838 

0.8±0.1 I -0.529 0.600 
BPA (mg/dL) 0.76:1:0.I I 

Values are Mcon:1:SEl'>1 (Stondord error of meon). nsnumbcr of subjects, !'"Student's 1-tcst.

p=Probnbility, •=significnnt nt p<0.05, Prog=-Progestcronc, Et=Ocstmd10I, LH•Lutcinizing

hormone, FSH=Follicle stin1uloting hormone, FT1•Frcc lriiodothyroninc:. TT,•TI1yroxinc.

TSH,.Thyroid stimulating hormone, Pb-Lend, Cd=-Oidmium, Ar-Arsenic. nn1011L-no.nomol0

per liter, IU/L--mili intcmotionol units per mililitre, pmol/L-picomol per litre.

mlU/L=milliintcmotionol unit per litre, µg/dLJ"1111crognuns per decilitre. l -n for PCBs 1111d DPA

in prcmcnopousol ond postmcnopousnl women with brcost cancer ore 22 ond 18 respectively.

Prcmcno-HCBCo,rremcnopousol women with h1stolog1cnlly conftnncd brc:i.st C41lccr,

Postmcno-l lCBCo,.Postmcnopousol women ,vith histolog1colly confirmed brcosl C4nccr. 
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' 

1n re and Postmcnopausal
Table 4.11 Scrum Hormones and Endocrine ou· ruptors . p 

\Vomcn ,vilh Breast Cancer 

Variable Prcmcno-RCBCa Postmcoo-HCBCa t p 

(n=-54) (o=3I) 

Hormones 

Prog (nmoVL) 12.3±2.6 2.1±0.4 2.907 o.oos•

E2 (pmol/L) 452.8±43.3 156.5±12.4 5.100 <O.OOt • 

LH (IU/L) 7.7¼0.7 26.4¼2.9 -7.711 <0.001 • 

FSH ([U/L) 7.2±0.6 60.9±6.4 -11.034 <0.001 •

FTl(pmoVL) 3.6:0.4 3.1±0.1 0.868 0.388 

FT. (pmoVL) 17.8±0.7 17.7±0.6 0.211 0.833 

TSH (mlU/L) 1.8±0.2 1.6±0.2 0.492 0.624 

Endocr ine Dlsruptors 
' 

Lc:id (µ&fdL) S.4:0.2 5.8±0.2 -1.293 0.200 

Cadmium (µg/dL) 0.04¼0.0 0.05±0.0 -1.049 0.297 

Arsenic (µ&'dL) 0.3:1:0.0 0.3±0.0 -0.294 0.769 

PCB (µg/dL) 0.79±0. I I 0.8±0.11 -0.206 0.838 

0.8±0.11 -0 .529 0.600 
l3PA (mg/dL) 0.76±0.1 I 

Values arc Mcan:1:SEM (Stlllldnrd error of mean), n=nu1nbcr of subjects, t=S1uden1's t-1est,

ll"'Probobilily, •=significant al p<0.05, ProS"'Progestcronc, E1=0estrndiol , LH=Lutcini1._ing

hormone, FSHcfolliclc stinlltlnlins hormone, FTl•Frcc triiodothyronine, FT� .. n,yroxine.

TSH .. Tbyroid slim ulnting hormone. Pb=Lend, Cd=Oitlmium, AS"Arsenic. nmo l/L""flanomole

per Iller, lU/L==mili intcmationnl units per mililitrc, pmol/L=picomol per litre.

mlU/L-milliintcmotional unit per litre, µg/dLcmicrogrruns per deci litre. I ""fl for PCBs and 13P i\

in prcmcnopausnl o.nd postmenopnusal women with brcnst cnnccr ore 22 o.nd IS respectively.

Prcmcno-llCBCo•Prcmenopausnl ,vomcn ,vilh histologicolly confirmed brcn.sl c:nnccr,

Postmcno-HCBComPostrncnopousnl women ,vilh histologically confirmed breast cancer.
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Table 4. 12 sho,vs the mean oge, anthropometric indices (\VC, AC, "'eight, height, Bt-.11, \VHR
' 

and WHtR) and blood pressure of pre nnd postmenopausal ,vomen ,vithout breast cnnccr. Age,

waist circumference, hip circumference, ,vcight, ,vo.ist-hip ratio and ,vaist-height ratio "'ere

significantly lower in  prcmcnopausal ,vomcn ,vithout bn:ast cancer than postmenopausal ,vomcn

without breast cancer (p<0.05). No significant differences were observed in  height, ,veight,

systolic and diastolic blood pressure (p>0.05)

Table 4.13 sbo,vs the serum levels of sex hormones (progesterone, ocstrodiol, LH, FSH, FTJ,

FT, and TSH) and endocrine disruptors (Pb, Cd, As, BPA and PCBs) 1n pre ond postmcnopousal

women ,vithout bre:ist cancer. Progesterone, ocstmdiol ,vcrc significantly higher in

premenopausal ,vomcn than postmenopnusal women (p<0.05), Lutcinizing honnonc ond FSH

were significnntly 10,vcr in prcmcnopousal women compared ,vith postmenopausol ,vomcn. No

significant differences ,vere observed in the levels of the endocrine disruptors (p>0.05).

' 
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Table 4.12 Age, Blood Pressure and Anthropometric indjecs in Prr and Postmenopausal 

\Vomcn \\ILhout Breast Cancer. 

Variable 

Age (yCllrs) 

Blood Pressure 

Systolic BP (mmH&) 

Diastolic BP (mmHg) 

Aothropon1etrlc Indices 

\VC (cm) 
HC (cm)

\Vt (Kg) 

Ht (m)

B�II (Kg/m2
)

\VHR 

\\fH1R 

' 

Premeno-AB\VB Postmeno-All\\'8 t p 

(o"'53) 

40.7±0.6 

119.0± 1.2 

80.9±1.0 

78.3±1 .3

95.9±1.0 
60.1±1.3 

1.57¼0.0 
24.5±0.5 
0.8*0.0 
49.9±0.9 

(o•JI) 

61.7±1.5 

120.0il.6 

80.3±1.2 

89.9±1.5 
102.7±1.7 
65.6±1.7 
1.59±0.0 
25.9±0.7 
0.9±0.0 
S6.S±0.9 

-14.846 <0.001 •

-0.4 7S 0.636

0.386 0.701 

-S. 74 I <0.00 I •

-3.619 0.001 •
-2.566 0.012•
-1. 777 0.079 

-1.612 0. 111
-5.1 S4 <0.00 I• 
-4.840 <0.00 I•

-

Values ore �1c.in±SEM (Stondard error of mean), n•Numbcr of sub;eets, t Student's 1-test,

J)'"Probnbility vo.luc, •==significant at p<0.05, \VC•\Va1st c1rcumfcrcncc, �IC=Hip c,mimferencc,

\Vt Body weight, llt"'lleighl, BMI Body mllSS index, \VHR \V111sl hip ratio, \VHtR \Voast

height rt1lio, Syslolic=Systolic blood pressure. D1nstohcsD1ostolic blood pressure. Prcmeno

AH\VB•nppnrcntly he:ilthy prcmcnopaus.il women. Postmcno-i\11\VB apparently he:ilthy

postmcnopausal ,\·omen. 

• 
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Table 4,13 Rormones and Endocrine Oisrupton in Pre and Postmcnopausal ,,·omen

�ithout Breast Cancer. 

Variable Premcno-AIDVB Postn1eno-AH\VB I p 

(n=53) (n=31) 

Hormones 

Prog (nmol/L) 8.8±2.2 1.0±0.1 2.756 0.001• 

E1 (pmol/L) 430.8:1:46.5 90.4±3.6 5.491 <0.001 • 

LH (lU/L) 5.8±0.5 29.8±1.1 -22.862 <0.001 • 

FSH (IU/L) 5.6±0.4 79.6±4.I -23. 147 <O.OOt • 

FT 3(pmol/L) 3.5±0.1 3.3±0.1 1.218 0.227 

FT� (pmol/L) 14,9±0.3 14.3±0.4 1.088 0.280 

TSH (m!U/L) 1.5±0.1 1.3±0.1 0.833 0.407 

Endocrine Dlsruptors 

Lc3d (µg/dL )  1.8±0.1 1.8±0.1 0.042 0.967 

Cadmium (µg/dL) 0.01:!:0.0 0.01±0.0 -0.230 0.818 

Arsenic (µg/dL) 0.39±0.0 ' 0.04±0.0 -1.579 0.118 

PCBs(µg/dL) 0.4±0.0I 0.3±0.01 0.899 0.374 

0.3±0.0 I 1.397 0.171 
BPA (mg/dL) 0.3±0,0 I 

Vnlues arc Mco.n;l:SEM (Stondllfd error of mcnn), n-=-Numbcr of subjeclS, t=Srudent's l-tcst,

i>=Probability value, ••signiliconl ot p<0.05, Prog=Progestcrone, E2•0e.�tradiol.

LH=Luteiniz.ing hormone, FSll=Foll icle stimulating hormone, FT3=Free triiodothyronine,

FT ... Thyroitine, TSH=Thyroid-stirnulatins hormonc.nmol/L=nonomole per liter, IU/L-mili

intcmotionol units per mililitrc. pmot!L-Picomol per litre, mlU/Lemill iintemntion.il unit per

litre ,  µg/dLrmicrograms per decilitre. I -n for PCOs and BP A in prcmcnopausnl ond

(IOstmcoopausol ,vomcn without breast cancer arc 23 and 17 respectively. Prcmcno

AH\VB�appnrcntly heolthy prcnicnopous11l women. Postmcno-AH\VB•npporcnlly healthy

(IOstmcnopousal ,vomcn. 

' 

91 

UNIVERSITY O
F IB

ADAN LI
BRARY

ARICAN DIGITAL HEALTH RESPOSITORY PROJECT



Figure 4.1: Photoniicrogrtiph of ER Posili\,c (X400). l\lnrkcd nrcll indlcntcs sLOincd cells
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I 

Figure 4.2: Pholon,icro,:roph or ER Nc,:nth·c (X400)
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Figure 4.3: Photoinlcrogrnph of PR Positive (X400). Mnrkcd nrcn represents stnlned cells 

I 
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Figure 4.4: Photon1lcrogn1ph of l'R Ncgnth•c (X400)
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Figure 4.5: Photon1lcrogrnph of UER 2 Posith·c (X400). l\lnrkcd nrcn represents slllincd

rells 
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Table 4.14 sho\vs lhe expression panern of oestrogen receptor (ER), progesterone receptor (PR),

HER 2 o.nd co-expression panem of oestrogen receptor and progesterone receptors (ER/PR) of

breast tumours. Pnrticipo.nts ,vith oestrogen receptor positive breast cnnccr \\'ere ten (12. 7%)

while sixty-nine participants (87 .3%) had oestrogen receptor negative breast cnncer. Eight

(10.1 %) had progesterone positive breast cancer, while seventy-one (89.9%) hod progcs1erone

receptor negative breast cnncer. Fifteen par1icipants (19.0%) had HER 2 positive breast cancer,

while si."<ty-four (81.0%) had HER 2 negative breast cancer.

Table 4.15 sho\VS the frequency and percentages of oestrogen, progesterone and HER 2

receptors in participants ,vith breast cancer. Fifty-five (69.62%) had tnple negative breast cancer

i.e. negative expressions of the markers; ER, PR and HER 2. T\\'O individuals (2.53%) ,vcrc

posit ive for lhe three receptors (triple positive bn:a.st cancer). Two (2.53%) ,1•erc posiuvc for

oestrogen and progesterone receptors but negative for HER 2. Five (6.33%) ,vere positive for

oestrogen receptor but negative for progesterone receptor and 1-rER 2. An individual (1.27%) ,vas

positive for oestrogen receptor and HER 2 but negative for progesterone receptor. Ten (12.66%)

hod negative o�trogcn o.nd progesterone receptors but positive HER 2. T,vo (2.53%) hod

ncgntive oestrogen receptor o.nd HER 2 but positive progesterone receptor. T,vo (2.53��) hod

negative oestrogen receptor but positive progesterone receptor and HER 2 .

• 
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Table 4.14 Distribution of Hormone Receptor Positi\ity and Negativity in \Vomen \\'llh 

Breast Cancer 

i\larker 

Oestrogen Receptor 

ER+ 

ER· 

Progesterone Receptor 

PR+ 

PR-

RER 2 

HER2+ 

H.ER2· 

Frcqucncy(n) 

10 

69 

8 

71 

15 

64 

' 

Percentage(%) 

12.7 

87.3 

I 0.1 

89.9 

19.0 

81.0 

ER•Oestrogen receptor, PR .. Progesterone receptor, HER 2=Humnn epithelial receptor 2

' 

• 
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Table 4.15 Different Expression Patterns according 10 the Posith'ity and Negativity of ER, 

PR and HER2 in ,vomen ,vith Breast Cancer 

Number of Cases, n=79 (o/o) 
2 (2.53%) 
2 (2.53%) 
S (6.33%) 
I (1.27%) 
55 (69.62%) 
10 (12.66%) 
2 (2.53%) 
2 (2.53%) 

Prcn1cnopnusnl, n"52 (%) 
46 (88.5%) 
6 (11.5%) 
0(03/o) 

Postrncnopnusnl, n•27 (¾) 
2 (7.4%) 
2 (7.4%) 
4(14.8%) 

ER 
+ 

+ 

+ 

+ 

• 

+ 

+ 

+ 

+ 
+ 

' 

PR 

+ 

+ 

• 

+ 
+ 

+ 

+ 

+ 

• 

I (3.7%) 
9 (33.3%) 
4 (14.8%) • �

RER2 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

2 (7.40/4) ' + + 

3{11.1%) • 'th I' I 2 
-E I c receptor HER 2•Humnn cp1 e 1a receptor 

Rc;Qcs1rogen receptor, PR• Proses eron 

' 
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Table 4.16 Multiple regression of endocrine disruptors ,,�th honnones i n  ,,·omen ,,<ith breast

cancer. Oestradiol significantly predicted Pb (�=0.374, p=0.027), progesterone significantly

predicted Cd (P=0.348, p=0.039) and ff3 significantly predicted BPA (p=0.404, p=0.036).

However, FT, inversely predicted As (P=-0.337, p=0.002). 

T:iblc 4.17 sho,vs the multiple of endocrine disruptors and hom1ones \vith anthropometric

indices nod blood pressure and hormone recc.1>tors in ,vomen ,vilh breast cancer. \VC

' 

significantly predicted Pb (p:5.830, p=0.031 ), Cd (P=S.855, p=0.029). Diastolic blood pressure

significantly predicted Cd (P=0.299, p=0.021). \Vaist circumference significantly predicted As,

(P=-7.074, p=0.010). Hip circumference nnd \VHR positively predicted As (P=3.832, p:0.01 I;

P•2.732, p"'0.007 respectively). Waist hei ght roti.o and height positively and significantly

predicted BPA (P:8.786, ps0.047; p:3.0-16, p'"'0.045, respectively).

T:iblc 4.18 sho,vs the multiple regression of endocrine disruptors ,vith Hormones in

premcnopnusol ,vomen ,vilh breast cancer. Oesl111diol positive ly nnd signifi�ntly predicted Pb

(P,.0.464, px0.022) and Cd (P=0.423. p=0.038). FT. nnd TSH inversely nnd significantly 

predicted As (P=-0.277, p:0.046; �0.323, p:0.036, respectively). Progesterone significantly

pn.'dictcd PCBs (p= 1.106, P"'0.019). FT l inversely predicted PCBs (p-.0.605, p=0.033). 

Tnblc 4.19 sho,vs the multiple regression of endocrine disruptors with nnlhropomctric indices

nnd blood pressure in prcmcnopnusnl women ,vith breast cMcer. I lip circumference, height :ind

\VHR significantly predicted As (P-=<6�848, p•0.000; p=O.G20, P"o.o3s; P=4, I 95, p=0.000,

respectively). \Vnist circumference and SBP inve rsely nnd significnntly predicted As (P=-9.86 t,

P:0.001; p ... 0.361, p:0.012, respectively).
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Table 4.16 i\lultiple Regression of Endocrine Disruptors ,vith Hormones in \Vomcn "'ith 
Breast Cancer (BCBCa) 

Dependent 
Lead 

, R"'=0.103, F-1.259,p=0.282 

Cadmium 
R1=0.106, F-=l.300, p=0.262 

Arsenic 
R2"'0.t54, F=t.997, p"'0,066 

BPA 

R1=0.37t, f-2.698, p'"'0.026 

Predictors 

Progesterone 
Ocstrodiol 
LH 

FSH 
F"r3 

FT, 

TSH 

Progesterone 

Ocstradiol 
LH 

FSH 
FTJ 

FT• 

TSH 

Progesterone 

Oestrodiol 
LH 

FSH 
FT> 

FT• 

TSII 

Beta 

-0.240
0.374
0.150
0.116
0.147
-0.083
-0.074

-0.240
0.348
0.226
0.025
0.148
-0.072
-0.087

-0.230
0.154
-0.091
0.079 
0.004 
-0.337
-0.124

t 

-J.448
2.253
I .008 
0.733 
1.265 
-0.760
-0.642

-J.447
2.096
1.514
0.156
1.280
-0.656
-0.754

-J.428
0.957
-0.629
0.515 
0.032 
-3.162
·I.I 08

Progesterone 0.107 0.389 

Ocslrlldiol -0.080 -0.3 I I

LIi ' -0.301 -0.964

FSH 0.019 0.0SS
0 404 2.192

FTi 0 0s4 -0.366
FT, 

•. 

TSH 
-0.198 -1.338

. cd fficicnl, p:=Probability vnlue.
•"'significnnt nt p<0.05, bclll• Stnndordiz coc 1 
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p 

0.152 
0.021• 
0.317 
0.466 
0.210 
0.449 
0.523 

0.152 
0.039· 
0.134 
0.876 
0.204 
0.514 
0.453 

0.157 
0.342 
0.53 I 
0.608 
0.974 
0.002• 
0.271 

0.700 
0.758 
0.342 
0.954 
0.036* 
0.716 
0.190 

-
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T1blt ,,11 i\lullipk Rq;rmloa or Eadoc:ri1t Dl1rup1on .. 1,b Aa1bropomr1rlc tndko. Blood Punurt 1nd llormont

1ttn91on In \\'omto whh BrtUI C1attr (llCBCa) 
DtpHdral Prtdlrton 

Lnd 
R'-OJ?J, F•l.7�S, p-0.011 

Cadmium 
R'-oJ35, F•l.870, p-0.0S9 

i\nrnlr 

R'-0.201, F•l.596, p-0.110 

llrA 

R'-0.Jll, P•l.164, p-O.JS6 

\\'list Cimunf cn:11cc 
Hip Cin::umrc:rcocx 
\Vwt Hip Rotio

\Vais! llaght Rado 
S)1tolic Blood Prcssun:
0111StOlic Blood Prcs!vn: 
11cish1
Dody,.ogbl
BMI
ER 

PR 
IIER 2 

WalJI Cira11nfcm1cc 
Hop Cimunr� 
Wa111 hip Ratio 
W1l11 llar,t,1 R11io 
Systolic Blood l'n5$Un:
Oiuiohc Blood l'Rsslln:
Hdah1 
Body .. d,bl 
BMI 
ER 
PR 
11ER2 

\Vaist Cimimrcrcncc
I lip Circvmrcrdlcc
\Vahl llip Rado 
Waut Height R1110 
S)'SIOliC Blood r,ucutt
Dllilollc Blood rrmun:
lld&)11 
Body .. dght 
BMI 
ER 

rR 
HERl 

Walt! (;uC\lmrcffllCC 
111p orcwnrcRfl« 
Walfl Hip Rollo
\VaiJ1 1 lcijlhl R•110

sysioUo Dlood rrcssurc

Ol11tlollc Oloocl �ure 

llcl&bt 
OoJy .. dghl
6\11 

ER 

rR 

Dru 

S 830 
-1.574
-0.858
-4$32
0.0S9 
0.225 
-1.502
-0.177
0. 163 
-0.226 

-0.095 

0.1-14 

S.$55 

-1 SJ)
-1.<M?
-4.225
-0.009
0.299 

-1.4-IO
-0 190 
0 9 5)
-0 213
-0.0SS
0.160

-7.074
3.832 

1731 
l.7S1 
-0092
-0.IIS
0969
O .ISO
-1.59-1
0.09S
-013)
0 1'9

.s 2$1 
-2.697
.1.n1 
8 7&6 
ous 

-0.1n
l 0,6
0245
.)6/)5 

-OOS'I
.o.OIS
OOJS

llllR 2 
p-rrot»blh'> ,1111<

'•1;1nllicant •• p<0 os, t,tu• stan(lanliztd «itmc1"'1•
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I 

2.199 
-IO'lO
-0.877
-I 900
0.474
1.770
-1 80)
-1.2J)

0.105
-1.7\M

-0.733
1.260

2.226 
-1 2SO
-1.073
-1.785
-0.075

l.371
-11,2
-1.3)6
0.59?
• I. 70S
-0.6S5
1.419

,2.6H 
2.630 
1.76S 
1.142 
-0.7)8
-0922
I.Ul
1.246
-1.on
0 747
-1.776
I 299

-1.055
-1.0)2
-0.889
2.0SJ
0678
-OS.Sl
l.106
1109
.0 811
-0 In

-0063
0 1119 

p 

0 031' 
0,280 
OJ� 
0.0(,2 
06)7
0.081
0.076
0.122
0.917
oon 

0.466 
0.210 

0 0?9' 
0.205 
0.?87 
0.019 

O.IMI
0 011'
0.086
0186
O.SS7
009)
0495
0160

0.010· 
0.011 • 
0.001• 

0151 

0.46) 
O.J60
0,2.S) 
0117 
0.290 
0 458 
o.oso
0 199

0.301 
0.JII
0 )82
O.<M7• 
0 50)  
0,01 
00-15' 
0137 
043) 
0�61 
0.950 
0.11,M 
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Table 4.18 �tuJtiple Regression of Endocrine Disruptors \\ith Llormoncs and HER 2 in

Premenopausal \\'omen "'ilh Breast <::ancer (Prcmenopausal-HCBCa) 

Dependent 

Lead 
R1=0.190, F=l.150,p•0.350

Cadmium 
R1=0.JS8, F=I.234, p=0.304

Arsenic 
R1=0.192, F=l.565, p•0.170

PClls R1'=0.462, F•l.718, p•0.184

Predictors 

Progesterone
Ocstrodiol
LH 

FSH 

FT3 

FT� 

TSH 

Progesterone
Oestrndiol
LH ' 

FSH 

FT, 

FT� 

TSH 

Progesterone
Ocstrndiol
LH 
FSH
FT3 

FT� 

TSH
Progesterone
Qcstrndiol 
LH
FSII 

FT, 

Beta 

-0.346
0.464
0.185
0.049
0.221 
-0.092
-0.045
-0.329
0.423
0.184
0.052
0.215 
-0.085
-0.058
-0.390
0.268
0.022
0.149
0.026 
-0.277
-0.323

t 

-1.692
2.379
1.229
0.347
1.514 
-0.675
-0.300
-1.587
2.136
J.199
0.358
1.455 
-0.620
-0.383
-1.921
1.385
0.145
1.053 
0. I 78 
-2.051
-2.165

J.106 2.658 
,0.628 -1. 781
-0.280 -1.208
-0.057 -0.267
-0.605 -2.359
0.225 J.044

�� I • 0.112 , 0.405
, . d rd' cd coefficient, p::0Prob11b1hty value 

•s1gn1ficont nt p<0.05, betn• Stnn n 12 

104 

p 

0.097 
0.022•
0.226
0.730
0.137
0.503
0.765
0.119 
0.038•
0.237
0.722
0.152
0.538
0.703
0.061
0.173
0.885
0.298
0.859 
0.046·
0.036·
0.019•
0.097
0.247
0.793 
0.033•
0.314
0.690
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Table 4.19 i\lultiple Regression of Endocrine Disruptors \\'ilh Anthropometric indices and 
Blood Pressure io Prcn1eoopaus11l \\'Omen \\'ilh Breast Cancer (Prcmcoopausal-ACBCa) 

Dependent Predictors Beta t p 

Arseolc 
R2=0.442, F-3.873, p=0.001 \VC -9.861 -3. 719 0.001 • 

HC 6.848 4.118 0.000• 

Height 0.620 2.135 0.038• 

Body ,vcight 0.278 0.167 0.868 

SBP -0.361 -2.630 0.012• 

DBP -0.1 I 3 -0.834 0.409 

BMI 0.112 0.071 0.944 

\VHR 4.195 4.273 0.000• 
1.004 0.321 

\VHtR 2.103

•=signifiC11nt ot p<0.05, beta"' Standnrdized coefficient, p•Probobilily value. BMl•Body mnss

index, WCa\Vaist circumference, HC .. Hip circumference. \\11-IR•\Vaisl hip ratio, \VHtR=\Vaist

height ratio, SBP=Systolic blood pressure, OBP=Dinstolic blood pressure, TSH=TI1yroid

stimulating hormone. 

• 
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' 

Table 4.20 sho,vs multiple regression of endocrine disruptors ,,'1th Hormones ond PR in

postmcnopausal women ,vith breast cancer. FT� inversely predicted As (p--0.484, p=-0.009).

Table 4 .21 sho,vs multiple regression of endocrine disruptors '"ith anthropometric indices nnd

blood pressure in postmenopausal ,vomcn ,vith breast cnncer. \Veight nnd \\IC significant ly

predicted Pb (p:4.993, p=0.037; p=9.560, p=0.027, respectively). BM!, height and \VHtR

inversely predicted Pb (j3=-4.l83, p=0.035; P=-6.460, p=-0.005; P=-8.326, p-0.037, respectively).

\Vaist circumference significnntly predicted Cd (P=S.910, p=0.042). Height in\'erscly predicted

Cd (P=-5.651; p=0.0 I 5). 

Table 4.22 shows the multiple regression of endocrine d isrupt ors ,vith hormones 1n

postmenopausal ,vomen ,,rithout brCllSl cnncer. Progesterone significnntly predicted Cd nnd

PCl3s (j}=0.506, p•0.031, p=0.818, p=0.019, respectively). FSH and FT1 significantly predicted

PCBs (p:0.785, p=0.030, P=0.724, p=-0.043. respectively).

Table 4.23 sbo,vs multiple regression of endocrine disruptors with nnthropometric indices nnd

blood pressure in postmcnopausnl ,vomcn ,vithout breast cancer. Bl\111 inversely predicted Pb

(P=-1.83 I; p:0.0 I 3), body ,vcight significnntly predicted Pb (P•2.356, p=-0.007). \Vaist

circumference and \VHtR significnntly predicted BPA (P=28.357, p=-0.024: P•2l.638, p-0.020,

respectively). \Vnist circumference inversely predicted As (jF-20.648, p-0.034). Height

inversely predicted BPA (p=-8.205, p:c0.013).

• 
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Table 4.20 l\1ultiplc Regression of Endocrine Disruptors nith Hormones and PR in

Poslmenopausal \Vomcn "'ith Breast Cancer (PostmenopausaJ-HCBCa) 

Dependenl Predictors Beta t p 

Arsenic 

R�0.416, F=l.336, IF0.0S6 Progesterone -0.199 -1.071 0.29S 

Ocstrodiol -0.108 -0.581 O.S67

LH 0.034 0.177 0.861

FSH -0.084 -0.39-t 0.697

FTJ -0.086 -0.524 0.605

fT4 -0.484 -2.857 0.009•

TSH 0.238 1.392 0.177

..,signi ti cant at p<O .OS, beta- Stando.rdizcd coefficient, p•Probnbilily value.

' 

• 
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Tablt 4.21 �lultiplc Regression of Endocrine Disruptors "Ith Anthropometric Indices and 
Blood Pressure in Postmenopausal \Vomen \\ilh Breast Canter (Postmtnop1us1I-HCBC1) 

Dependent 
Lud 

R1 0.4S3, F=l.934, ps0.102 

Cadmlun1 
RZ..0.427, F .. 1.740, pa0.142 

Predictors Beto I p 

BMl -4.183 -2.2S9 0.03S• 

Hcigh1 -6.460 -3.099 o.oos•

Body \Veighl 4 993 2.221 0.037· 
\VC 9.560 2.384 0.027°

\VH1R -8.326 -2.221 0.037• 
HC -1.726 -0.889 0.384 
\VHR -I 44S -0.87S 0.391 
SBP 0.044 0.219 0.829 
DBP 0.298 I.S29 0.141 

Bi\11 -3.S01 -1.847 0.079 
Hcighl -5.6S1 -2.648 0.01S0

Body \Veighl 4.183 1.818 0.083 
\VC 8.910 2.170 0.042 °

\Vl-flR -7.336 -1.912 0.070 
HC -I 935 -0.974 0.341 
\VHR -1.S98 -0.946 O.JSS

SBP 0.031 0.1 S4 0.816

oar 0.322 1.616 0.121 
-•-significant 01 p<O.OS, bcto• Stnnd;udi7cd coefficient, p-Probabilily vnlue. Bi\11 Body moss

lndc \""- . -
r. HC-Hip circumference. \Vl1R•\Vo1s1 hip rn110, \Vl ltR \Vo 1st

x, ,vvc,vo1st c1rcum,ercncc, 

hci&ht ratio, SBP Systolic blood pressure, OBP Diastolic blood pressure, LH Lu1c1niz.1ng
honnonc, TSH Thyroid s1imuloling honnone

' 
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Table 4.22 l\lultiple Regression of Endocrine Oisruptors ,,·Ith Hormones In 

Postmenopausal \Vomen ,vitbout Breast Cancer (Poslmenopausal-1-\H,\'B) 

Dependent Predictors Beta t p 

Cadmium 
R:=0.355, F==l.727, p=0.154 Progesterone 0.506 2.305 0.03,. 

Oestrndiol 0.221 I.I 12 0.278 

LH 0.154 0.605 0.551 

FSH 0.171 0.695 0.494 

FTl 0.331 1.556 0.134 

FT� 0.049 0.278 0.783 

TSH 0.314 1.675 0.108 

PCBs 

R2-0.700, F=2.667, fl""0,096 Progesterone 0.818 2.941 0.019• 

Oestrndiol -0.135 -0.449 0.665 

LH -0.635 -1.910 0.092 

FSH 0.785 2.638 0.030· 

FTJ 
0.724 2.397 0.043* 

FT� -0.102 -0.452 0.663 

TSH 0.137 0.585 0.574 

•=significllllt ot p<0.05, bcurs StandQf'dized coefficient, p= Probnbility vnluc

' 
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Table 4.23 l\1ultiple Regression of Endocrine Disruptors "ith Anthro pometric Indices and 
Blood Pressure in Postmcnopaus1I \\'omen "itbout Breast Cancer (Postmcnopausal

Affi\'8) 

Dependent Predictors Beta t p 
Lead 

R"a-0.372, F=l.382, p=0.2S7 BMI -1.831 -2. 718 0.013• 
Height -0.089 -0.038 0.970 
Body ,vcighl 2.356 2.959 0.001• 

\VC -8.611 -1.000 0.329 
\VHIR 2.605 0.377 0.710 
HC 6.028 1.856 0.078 
\VHR 3.676 1.859 0.077 
sor -0.021 -1.000 0.921 
DBP -0.252 -1 I 04 0.282 

Arsenic 
R2•0.301, F=l.004, p::0.467 81',,tl -0.682 -0.959 0.348 

Height 4.145 1.689 0.106 
Body,, eight 1.076 1.281 0.214 
\VC -20.648 -2.273 0.034· 
\VHtR 13.995 1.921 0.068 
HC 6.390 1.865 0.076 
\VHR 4.058 1.945 0.065 

ssr -0.014 -0.064 0.949 

oor' -0.072 -0.297 0.749 

BPA 
0.702 1.007 0.347 

R2-0.820, F•J.546, [F0,055 8�11 
l lc1ght -8.205 -3.284 0.013" 

Body weight 0.218 0.275 0.792 
28.357 2.862 0.024• \VC

\VHtR 21 .638 3.01 I 0.020• 

HC -6.274 -l.700 0.133 
-3.55S -1 792 0 l 16 \VHR
0.210 0.903 0.396 

SOP 
0.29.$ l 451 0.190 OBP 

- . danl' cd coefficient p•Probab1hty vnluc. OPA B1sphcnol-
••s1gn1fican1 al p<0.05, beto- S1411 1� 

r, ce JIC Hip c1rcumfercncc. \\'HR \\'01s t  hap
A. 13 . \VC \Vo1st c1rcwn crcn • 

\ll•Body mnss 1ode,,
r bl od pressure, DBP 01iutolic blood pressure., snr-S)')IO IC 0 

111110. WHtR•\Vaisl height rnuo. 

' 

110 

UNIVERSITY O
F IB

ADAN LI
BRARY

ARICAN DIGITAL HEALTH RESPOSITORY PROJECT



CllAPTER Fl\'E 

5.0 DISCUSSION 

Breast cancer 1s the most common type of cancer among '"omen \\'Orld\\·ide \\ith a noliccable 

fatality rate (Wong et al., 2009). An il\crc:.ise in prcmenoplusal brC3St cnnccr accounting for 

between 57 and 67% of breast cancer hns been reponcd. This represents a higher proponion of 

premcnopausal than postmenopaus::il brc:.ist cancer. Postmenoplus,11 brc:.ist cnnccr accounts for 
about 20% of breast cancer 1n 1nd1gcnous Afrtcan \\'Omen (Okonofu11, 1999; Adcsunkanm1, 2006; 

Oluwatosin and Ohtdcpo, 2006; Okobia et al., 2006; Abdulknrecm, 2009; Kcnc, 20 IO; Sule, 
2011). These observations nrc similar to the findings 1n tlus present srudy. Fifty four (63.S�o) of 
the HCBCa ,vcre pre,nenopausal while 31 (36.5°/4) ,vcrc postmenopausal, illus1ra11ng the 
prominence of prcmcnopausal breast cancer in igcrio. 

• 

In this srudy, the mean age ot prescn1a11on b) IICBCo WII.S 48.32 :t 1.3 years. This is consisten1 �
�with other srud1es (Elumclu ct al., 2011; Popoola ct al., 2012). The reduced life C.'l:pectnncy In � 

Nigeria nnd other developing countries has been llltnbutcd to young people constituling a large '-
�.percentage of the population (Adcbl1111ov,o and Ajayi, -2000). Late prcsenl:it1on in the clirue of .�-

odVUnccd breast cancer 1n singes 3 and 4 is a peculiar feature tha1 has been ,vidcly rcponed, .:
p:irt1culorly in indigenous Nigcnnn wonlcn (N1ekim ct al. 2009; Elumelu ct al. 2011). In thisl .�
study, 83.5% pnnicipants prcscnied 01 advanced s1ogc:s of the disease (stages 3 nnd 4). TI1is has � 
been adduced 10 lack of odcqunie knowledge of 1hc dise;i,se, fe;ir of mastcclomy and poverty-:;_
(A;ekigbe, 1991; Otu,vole ct al., 2003: Elwnclu rt al., 201 I)

Uni.lat I b . ,,,_,,ucnt in the ten brcosl than in the nght (Tuhn1us ct al., 1990) era rcast cancer 1s more ""'1 

Co t -1 . d th 5 no association bct,\'CCO lcfi nnd nght brcnst C4nccr site 1n both n ran y, 1n lh1s st\J y, ere w;i 
Pre d I HCBC This confirms the srudy of Ohannlo (2007), who did notan postmcnopaus.i - a. 
ob 1. 1 n and the nght breasts of young \\Omen ,v1th bl'C3st C311ccrserve on o.ssoc1011on between 1 1e c: 
t ... t brc:ist density rather 1hon an.itomic:;il site 1s o strongmerging 1nforma11on suggests wD 

. (llcMCSSey ct al., 2014), Bre.i�t deru11y rcOccts fibm-q114nhlnt1vc risk factor for breast e311cer 
nl f "thclial and stromal tissues In the bl'l'J.St (�1cCormac1. lllld1,1:indulo.r tissue ,vh1ch compnscs o cpi 

DosSnntos-Silvn, 2006) 
• 
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Obsttvations in this study showed that reproductive factors such o.s number of previous 

pregn311cics, number of live births and number of induced aboruons ,vcre s1gn11icantly higher 1n 

p1c111cnop;iusal-HCBCa compared ,,,th prcmcnop;iusal-AHWB (p<0.05). induced abortion ,vas 

S1gnitican1ly associated \VJ th increased risk of breast cancer among Chinese females (Huang cl

al., 2014). Agent menarche ,,ns also significantly lugher 1n prernenopausnl-HCBCo compared 

with premenopausal-AH\VB (p<0.05). 11us is at variance ,vith an CMlier repon of an nssoc1a1ion 

between early age at menarche and incrcased risk of breast cancer attributed 10 increased 

exposure to oestrogens (Orgcas cl al., 2008). 

Endogenous sex steroid hormones hove been rcponed 10 play t1 major role in the ae11ology of 

breast cancer (Bernstein and Ross, 1993; Clemons and Goss, 2001). Both prcn1cnopousal and 

postmcnop:iusal ,vomcn secn:te steroid hormones throughout !heir lives ,virh a difference 1n tllc

pa ltcm of secretion. The hormones ore mainJy regulored by the ovary in premc:nopausc ,vl11 le 
they are regulated 1n postmenopausc by !he tldrcnal gland In the dc,,clopmcnt of brcasr cancer. 
the tumour gro,vs ,vithin o hormonal milieu which h:is a decisive influence on its growth 
(Hnmandcz el al., 2005). fn spite of the multiple epidemiological studies that hove 1nves1ign1cd
the association of scrum sex hormones and prcmcoop:iusal brC3SI cancer risk. the results hove
been inconsisrcnr (\\lyso,vski cl al., 1987; Key nnd Pike, 1988; llclzlsoucr cl al., 1994;
Rosenberg Cl al., 1994; Thomas cl al., 1997; Knburo cl al., 2000; lloshun cl al., 2002; Yu ct al.,

2003; Miehcli cl al., 2oo4; �hss,mcr ct al., 200-1; Kllllks cl al., 2005; Eliassen ct al., 2006: Ho cl

al., 2009). 

Co · 
f E 1 1 b l\ -n prcrncnopousol-HCBCn ond prcn1cnopaus:il-AH\VB in thismpanson o 2 eve e N .. -. 

.. d h . Ii d"fficrcncc (p>O OS). These findings ho,c been rcponed by others.. u y s owed no s1gn1 ,cant 1 
(s I 2009) However E2 and progesterone levels \Yert hither 1nrurgcon cl nl., 2004; Ho cl a ., · 

cd ·111 posrmenop3usol-AI "VO (p<O.OS) 1n this pn:scnr study.P0\lmcnopausnl-HCBCo compnr \YI 

" . , b t cancer risk 1n postmenopousnl ,,on,en has pre\liOUSI) been,·os111ve associo11on of E2 ,Ylth rc:as 

b Tl nderlyins mcchru11sms of ac110n of!!, 1n the acuology of 
0 SC!Vcd (Hankinson ct nl., 1998) ic u 

b r ccllulor molecules, gcneru11on of ocuvc rod1<:4ls andTC.IS! cancer include the olkylnuon ° 
. . 

bol' 11 hich nrc 1n\'olv1.-d 1n 1n1uauon, promonon and&cno1oi1ieity of oestrogen meta ,res

1 l99S; Clemons ond Goss, 2001, \ ager and Davidson,
Progression of breJSI cancer (No.ndi rt a ·• 

1 (2009) nlso ob�crvcd high le, cb of prog�tcronc in2006; Dmbschc1 al., 2007), \Vong "1 a · 

• 112

UNIVERSITY O
F IB

ADAN LI
BRARY

ARICAN DIGITAL HEALTH RESPOSITORY PROJECT



postmcnopausal breast cancer. Increased postmenopausal progesterone levels have also been 

11Dpliaited in dementia, ,vith unkno,,'ll reasons but may relate to small subclinical cerebral 

thrombosis (YalTc, 2003; Zhu and Brinton, 2012). It is uncertain if the elevated progesterone in 

lbc postmenopausal-HCBQI in this study is related to menopause or breast cancer.

Follicle stimulating hormone controls E2 level by negative feedback mcchnn1sm in

premenopausol ,vomen (Fabio.net al., 2015). Scrum LH and FSH ,vere significantly higher in

premcnopausal-HCBCa compil.rCd ,vith .premenopausal-AH\VB (p<0.05). High scrum LH o.nd

FSH were reponed to be associated with a significantly ,vorse breast cancer prognosis in

prcmcnopausal breast cancer patients (Pujol cl al., 200 I). The ability of FSH to activate adenylyl

cyclase thereby resulting in increased eAMP levels could be associated with its ability to induce

breast cancer cell proliferation, differentiation and 1ne1J1Stosis (Tunizicker-Dunn and Mnizcls,

2006; Zrcik et al., 2006, Zhou cl al., 2013). These findings implicate gonodotropin exposure in

Prtmcnopousal breast carcinogenesis. Scrum FSH level wos significantly lo,ver in

JlOStmcnopnusal-HCBCo compared ,vith posuncnopousol-AH\VB (p<0.05) in this srudy.

Although, the rensons arc not clear, 1o,v FSH level has also been observed in posuncnopausal

women with ovarian cancer (Arslan el al., 2003; tvlcSorlcy cl nl., 2009). Ho,vcvcr, brcost and

0varian cancers ore hormone-dependent cancers with genomic similarities (CGA 1, 2012).

Mechanisms involving FSH reduction and increased E, ,nay underlie postmcnopousal breast

cancer in this study.

Ocstr , . rtont roles in the growth and di!fcrcntiotion of
ogcn receptor, PR ond 1 IER 2 ploy ,mpo 

b · ark� (Patel cl al., 2013, Mohnmed cl al.,

rtast cancers making them in1portant progno5uc m 

201S b c:nnccr can benefit from codocnnc therapy
; Dccptie1 al., 201 S). \Vo1ncn ,vith ER+ rcnst

� 1 • • , • oln et al., 2014). In this study ER-, PR- o.nd
p nining their better survivnl outcomes (MaknnJU . 

111:R ¾) 64 (81.0o/o) HCBCo rcspcc11,,cly. Huo ct al

2- Were observed in 69 (87.3%), 7I (89·9 0' 
• d. 

(2009 
tor ncgotivc bn:MI cancer 1n 1n 1genous

) l'CJlOrtcd lhc predominance of hormone recep 
b •cd n till premenopausol-

1\fri� t"vc and PR- were o scr- , 

women. Oestrogen receptor negn 1 
1 the aetiology of breast cnnccr

Ilene . I men! of gcncucs n 
II. These findings suggest the invo vc 

n=�ivc tumour and lll'C associated
You cc_r \\1th more 0�· - -

• 11& women ore diagnosed v,rilh breast c.in 
1 k ly 10 recur oner treatment both

"1th hi 
·vnJ nnd more , e 

llher mortality, shorter disCllSe-frcc survi 
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l()CX} regionally aod at distant sites than in older ,vomen (Nixon et al., 199-'; Gajdosc et al., 2000; 

Foxcron e1 al., 2004; Ntckim et al., 2009). 

Honnone receptor positive expressions were ho,vcvcr observed in less than 20% of 

postmenopausal-HCBCn in this study. These findings \Vere similar to other studies in Africans 

(Huoe1 al., 2009; Stark et al., 20 I 0). Contrarily, observations in blacks residing in the United 

States of America and United Kingdom showed a lugher proportion of positive receptors

expressions (Chu and Anderson, 2002; Bo,ven et al., 2008; Ahmed el al., 2011; Ali el al., 2012).

These reports implicate geographic or <;nvironmcnllll factors beyond genetics. Most evidence

regarding the prognostic role of PR is bo.sed on the o.ssumpuon that PR expression indicates a

functioning ER pathway (Ravdin et al., 1992). Hence, PR+ and ER· tumours hove a better

response to endocrine therapy than ER+ and PR· (Payne cl al., 2008).

Triple negative breast cancers nre poorly difTerentiou.-d and arc chllr.lctcrized by on aggressive

clinical history. No specific treatment guidelines are currently available for this breast cancer

Rib-type. Ho,vcvcr, tlicy arc managed ,vith standard treatment. which leaves them ,vith a high

rate of local and systemic relapse (Clcator cl al., 2007). In this study, 55 (69.62%) HCBCa \vere

lnple ncgolivc. Forty six (88.5 %) HCBCa were prcmenopausnl while 9 ( I 1.5 %) ,vere

PDstmcnopausaJ. Stark el al. (iO IO) and Maknnjuolo el al. (2014) reported o high prevalence of

trip! • 
. • d'ffi t tudics in indigenous Africon ,vomcn. 

c nega11vc honnonc receptors 1n their I crcn 5 

Thyro'd h . . . 1 tho"endis ond progression of disco.scs due to their
1 ormonc s  moy be cnucol 1n t 1c po ., . . 

rtgu loto 1 . (M rouzis cl al. 2013; rv1ourou1.1s  cl al., 2015). Thyroid
ry ro c on cell moturol!on ov • 

Sign 11· 1 f the octi\lotion of growth kinase signaling ,,•hich
a 1ng may be altered in cancer OS o rcsu 1 0 

rn b 1 1999· cosula ond Bianco. 2012). Scvcml stud ies
ay c of physiological rclcvoncc (Poltud cl a ·• 

Wh' cs in women ,vith breast cancer 3nd \\'Omen
1th compared levels of peripheral tl1yroid horrnon 

. 
With . • rdin ossocia11ons bct,vccn thyroid hormones ond

out breast cancer ore  inconclus1Yc rcgo g 

hr . Sorlis cl al., 2002, TosoVJe et al., 2012). 
cast <:.inccr risk (Gold1nan, 1990; Smyth, 1997• 

I cl . between FT, and I ICBCo (pro t111d
11 this os Ill\ asso 0110n 

present study, tlicre ,v . u·on between FT, and brcl.St conc:cr.
JlOstni rtcd on ossOCID 

cnopausol). Guigon cl al. (20I I) rcpa 
t contributing to the difTcrcnt11111on of

lli»o 'd . I bulnr dcvelopmc:n ' 

br 
I hormones oppcnr to sumulnte O 

d thot the ihyroill sland in1msct1 \\1ith the brcASt
cast tissue (Neville ct al., 2002). It is postulnto 
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tissues based on the common property of the mammary and thyroid epithelial cells to concentrate 
iod10e by a membrane active transport mechanism. Additionally, TSH recep tors in fatty tissues 

which are abundant in the mammary gland have been reported to be a possible reason for this 

inlcraction (furkcn et al., 2003; Ali et al., 2011). Ho\vcvcr, sentm levels of the thyroid hormones 

in the study participants \vere \vithin the normal reference interval (FTJ, 3.2-6.0pmol/L; FT,. 

10.6-21.0 pmol/L; TSR, 0.38-4.31 mnJ/L). Emerging reports sbo,v that changes i n  thyroid 

hormone levels ,vithin normal range may be associated \\�th prolifera1ive aclivily of brc.JSI 

IUmours in euthyroid patients \vith breast cancer (Milionis and Milionis, 2013). 

The increase in breast cancer incidence in women bas been related to indusuiolizntion
' 

consequent upon the \videspre:id contam ination of the soil, air and ,voter by the 1oxic 1nctols

Oarup tu1d Akcsson, 2009; Julin el al., 2012; Ragnb et al., 2014). Breast cancer is o mullistep

Process involving both gene tic and epigenetic changes (Lustberg and RomQS\vomy. 2009) such

as differential DNA mclhylolion nnd :iltered histonc modifications. Hypermcthylotion blocks the

Pf0mo1cr region of O gene ond rcsulls in gene silencing. Jdcntificntion of epigenetic changes and

!heir corrclalion ,vith other faclors could lend to improvements in cancer diagnosis and treatment

(Sunami ct al., 2008). Metals ne t 05 catalyst in the oxidative de1erioro1ion of biological

lllocromoleculcs, induce reactive oxygen species, which occumulole nnd induce epigenet ic

filClors (Hou ct al., 2012).

In th' · t' on betivcen Cd and breast cancer (pre and
15 present study, there ,vos M ossocia 1 . . . . 

P0 1 • d II proliferation, d1ffcrent1111Jon. opop10s1s ond
s mcnopnus:il). The ability or Cd 10 1n uce cc . . 

si,,,..1 . hosphorylalion, octivouon of tronscnpllon and
"'"' lronsduction by cnhonce1ncnt of protein P 

1,.__ . • • breast cancer (Joseph ct al., 2001: Jin et al .•
� .. �lation factors suggests Its nb1llly to induce
20() 006. Sun ct al., 2007; Ten,plclon and Liu, 20 IO;

3; Shih I 2004· Mort' campa ct al., 2 '
ct a ., , inez· . d ression of DNA rcp111r genes

Yu ct I 
. O) Hypem1cthylot1on on rep 

a •, 20 IO; S1C\vt ct al., 20 I · d moy constiiute pllrt o f  lhe

'PJ>c.ir d ium-induced c:inccr on 
to be 1UJ early slgnnlurc of co m 

. (Zhou et al., 2008). Add111onally. Cd
llleth . d ecs 1umongcncs1s 

lllusms by ,vhich the toxic:ant in u 
. behaving like sex hormones (Enmnrk and

ha.t the . . d · c funcuon by
potcnttol to disrupt en ocnn 

O 2006), At IO\Y conccntrahons. the
Ou.staf . Thomas ond ons, 

Json, 1999; Stoico ct al,, 2000b, 
rr. 't)' 10 the hormone-binding dom11in or

� 'th high ou1n1 
1 llllmics the effects of E2 nnd b1nd5 \VI 

�tin� that Cd octi\'atc� the rttcptor
�Ra. . ino ocid�, suggc. 

This binding involves several nm 
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lhrougb the formation of a comple., ,vith specific residues in the honnone-binding domtun 

(Johnson eJ al., 2003; Benbrahim-Tallaa, 2009). 

Lead is of concern due to its ,vide use (Florea and Busselberg, 2011 ). Ho,vever, results of 

q,idemiologjc studies investigating the association of Pb ,vith cancers arc inconsistent and vary 

according lo the type of cancers reported (Steenland et al., 1992; \Vong nnd Hartis, 2000). Direct

DNA damage as a result of oxidative stress, clastogenicity, inhibition of DNA synthesis or repair

bas been reported as the mechanisms of Pb carcinogenicity �iartin et al., 2003; Ragab et al.,

2014). In this present study, Pb ,vas associated \\•ilh pre and postmcnopausal brenst cancer. This

is consistent ,vith the findings of Siddiqui et al. (2006) in which blood Pb level ,vas signifiClllltly

higher in breast cancer patients than their controls. Lead adversely afTects steroidogenesis by

substituting for zinc in the DNA binding zinc (Znl1-fingcr motif of steroidogenic enzymes,

resulting in their decrensed expression. These enzymes ore stcroidogcnic acute regulatory protein

(SIAR), cytochrome P450 side chnin cleavage enzyme (CYP450cc) and 3 beta hydroxysleroid

dchydrogcnnsc (JP I ISO). (Lutzen ct al., 2004). 

Allenic exposure constitutes one of the 01051 ,vidc-sprcnd cnvironmcntnl carcinogens and is

lSSocintcd with increased risk of different types of cancers (Florea ct al., 2007: Florea and

Bussclbern 2008. y· 1 2009) Hoivcver few studies have focused on the association of
.,, , 1ngeta., . • 

C!lviro d b cer risk Information on the association of As 1vith 
nmentnl exposure 10 As on rcast can · . . 

br..... . . . In this present srudy, M was nssoc101cd \VJth pro
-,t c:inccr 1n sub-Sohoron Afnca 1s spnrsc.

and d As ""'rcsscs tumour supprc:.ssor genes (Lt ct al.,

ll05Lmcnopausal brcnst cancer. Low osc ,.,, 

2010) • . . -tvlB-435 brc;ist cancer and 1111 H4IIE hcputomn cells

· Trnoscnption factors in  human MDJ\ • . . 
we (K I eider ct al .• 1999; Sto1cu et al., 2000a). Arsenic 1s

re reportedly sensitive to 101,• dose As_
0 ·  tr . • 

,L 
• • DNA h'""'mcthylo11on leading 10 abem1nt gene

w1oug1i1 to • d . 
. ·1y by inducing , ,,-

in uce cnrc1nogcruc1 b DNA rnethylotion silencing
�Presti . rmo and srivnstovc. 2002) or y 

on (Zhao cl al .• 1997, Ve . / 2008) A�enic com""lCS \\•Ith 
&Ct! csis (Vaissiere et a ·• · ,,-

cs associated ,vith controlling tumoungcn 

1 11 oninc (SAM). pou:ntioJly lim 1t1ng
DNA n for s odcnosy me II 

rncthyl tmnsrcrnsc genes (DNtvl 
. 1 0 mctliylation or CpG. This could result

the . ONMT to cnl:t 'fl 
ava1lability of SAtvl to be used by ressor genes (Vo An and �1,llls,

111 h . . r silenced rumour supp 
YJlomcthylntion and rcoct1vn11on ° 

od fiC11tion 11ssoc1atcd "1th ar.cn1c-1nduccd
2012- 1 cd histonc m 1 1 

, Pognnby nnd Rusyn, 2013). A tcr 
cd (Zhou rtal. 2008).

&eilc I been suggest 

�prcssion in cnrcinogcncs1s ,ns 
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I 

Humans are e.'(posed daily to a varie1y of compounds.II is thus likely thanhe combiru11ion or 

1111Xture of chemicals may become dangerous even whennone of the chemicals reaches an

effective level. These chemicals enter the food chain and occumulale in nnimo.Js and evenruo.Jly 

bumllllS (Lubrano et al., 2013). Bispbenol-A, a bre:ikdol\11 product of coatings in food nnd 

beverage containers, may act as oestrogen receptor agonist (l\1ccrts cJ al., 2001; Fernandez and 

Rll5SO, 2010). Bisphcnol-A promotes the proliferation of both ER+ and ER- bn:ast cancer cells 

(Song et al., 2015). Recenl report suggests Iha! BPA enhances the gro\vth o f  triple negn1ive

breast cancer cells via oestrogen related receptor gamma (ERRy) ruid mntrix metalloproteinascs

e,�IPs). This lnvolvcs the activation of extracellular signal regulated kinascs and pro1e1n

kinases B (A.kt) \Vhich inhibit apoptosis (Zhang et al., 2016). In this presen t study, BPA \VOS

associated \Yith pre and postmenopausal breast cane.er . 
• 

Environmental exposure to PCBs has been suggesied as potcnlinl causes of breast cance r (On vis

ti al., 1993; \Volff ct al., 1993). Polychlorinated biphcnyls arc \vcnk oestrogens in vitro. have 

tumou r promoting ability and are able 10 induce metabolic enzymes (Norbnck and \Veltman,

198S; McKinney and \Voller, 1994). In this siudy, an association was observed bct,veen PCBs

and b I) Polychlorinnted biphcnyls exposure may lead 10

rcast cancer (pre and postrncnopnusa 
ri , • I · " cytrochromc P4S0 IAI (CYPIAI)
onnotion of ONA adduct tJ1rough o path\vny ,nvo vm., 

(Oak) SO I A 1 ·s importnnt in the metabolism of potentially
cy ct al., 1996). Cytochrome P4 1 

982) The in1er11chon of PCBs \vith CYP I A I
gcnotox,c chemicals (Pelkonen and Ncbcrt, 1 · . 

r is therefore suggcs1cd. Polychlonnotcd
P<>lyn,o'llhisms in the ac1iology of breast cnncc . 
b· 1 R) The mechanisms through l\1h1ch AhR
1Phcnyts activate nryl hydrocarbon receptor (A 1 • 

R h b · 1· ed
. cstnbtishcd, olthoush E as cen imp tC3t 

l'Cgulatcs ene rgy metnbohsm are not clearly
(L . . d'cnlcs thol OPA nnd PCBs CM affect

ubrun0
/ E ·nn evidence 1n 1 . . . ct a., 2013). mcrgi 0 • • 1 d' 10 pathological cond1llons hkc

rniioch . . 
.oxidative cond1ttons ea ins

ondnat function nnd cause pro , 
1 2011). Oitidntivc stress moy 

ca / 2010· Fnrohot ct o ., 
nccr CVnlnvln1des et al., 2006: Albers ct"·• ' 

1 ·ca.nts cnuse brc3St cancer.
lhu., environmcn10 10�1 

be one of the the mcchonisms, whereby 

fu ciion by bchnv1ng like SC.'( honnoncs ()'u

Cildrn, , , g cndocnnc n 
um has 1hc potential of d1srupun 

. d Pb were p0s,1ivcly rcln.tcd \\•llh Ei 1n
c, al O) Cocfm1um on 

•, 2003; Sie,vt ct al., 20 I · p0siiivc rclotionsh1p between PCBs 11nd
Pren, Th re \vns also n

eJlopausnl-HCBCn in thtS study. c 
I biphcnyls ac1iv11tc oryl hydrocarbon

PrQ rolychtonnol()( 
iCStctone in prcmcnopnusnl·HCBCa.
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' 

receptor (AhR) ,vhich has been associated ,vith ER (Lubrano ct al., 2013). Polychhlorinnted 

biphenyls arc also nssocintcd with ER-ncgotive tumours which hnvc n foster rote of progression 

(Carpenter ct al., 2005).

Arsenic wns inversely rcloted ,vith FT4 in pre nnd postmenopnusol-HCBCo. An inverse 

relationship ,vas also observed bet,vcen As and TSH a s  well ns PCBs and FT3 in premcnopausol

HCBCa. These observations suggest the possible interference of thyroid hormones by A s  and 

PCBs in women ,vith breast cancer. This could be due to the binding of As to the thyroid 

honnonc receptors ,vhich blocks the binding of the thyroid honnones (Dovey ct al., 2008).

Bisphcnol-A 1vas positively related ,vith FT3 in HCBCa. In vitro studies demonstnue that BPA

hinds to thyroid receptors ,vith rclotivcly low offinity and mediate growth stimulatory effect via

T1- receptors (Mccrts ct al., 200 I).

Adipos1ty is O prognostic foctor of breast cancer ns well ns on independent risk factor o f

postrncnopausal breast cancer (Chan and Norat, 2015). \Vaist circumference, ,vaist hip ratio and

waist height ratio arc indicators of viscerol odiposity. Body weight ond BMI are indicators o f

&cnttu] adiposily ,vhile hip circumference is on indicator of subcutnneous odiposity {Charlcs

Davics et 1 2012• A d / 2013). Although the women in this present srudy ,vere
a ., , ma ou  et a ., 

�Leh d r. 1 ·ncrc:4Scd odiposity (,vaist circumference, hip
c ,or oge and mcnstrun stotuS, 1 

circu " , h" ratio and ,vaist height ratio) ,vas observed 1n
m,crcnce, body ,veight, height, ,vrust 1P 

I AH\VB Foghcra.zz1 ct al. (2012) showed
prcmcnopausol-HCBCa compared ,vith prcmenopauso • 

an . . d remcnopausal breast C011cer. Increased 11d1pos1ty
l!.SSocio11on bct,vccn hip circumference on P 

I\._ ' I • .. her in postmcnopaUS31-HCBC11 compnrcd
'UllllY Weight and height) \VllS also significontly ui;,-, 

"-'ilh P0stmcnopousal-A H\VB in this .srudy.

I • hllt'llcterisc metabolic syndrome �IS), ,, hich

llCrtascd · J d' -1 d insulin resistance c 
visct.-ro a 1pos1 Y an ov:i.sculor diseases o.nd l)'JlC 2 d1abctC)

Pl'td1--. • d' scoscs-conccr. cnrdl 
-""scs 1ndividuols to chronic 1 , 1 1 in 44.S,, of oppartntl> hcillh> 

lllcllit 
. . 

. fi le gender end is prcva en 

US. It 1s  assoe1otctl with the cmo mctGbohc nsl. factor ,, as the nl(t,t
"om 

. 1 odiposiiy, a suons 
en 1n Ibadan. lncrc.1Sod VJsccra . h d�ity hporro1e1n c.h<llcstc:rol \\IU the

� 1 1 reduced lug 
ucn, component in these ,vomcn ,11" c 

. I 2014 Chan and 1'C1nt. 201 <) 
lllo,1 ( oov1CS (/ a ., 

' 

ficquen1 component 1n males (Chnr cs· 
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s� bonnones-testosterone and oestrogen are synthesised from cholesterol. Increased conversion 

of testosterone lo oestradiol by aromatase in increased adipose tissue hns been reported in prc
mcnopausol ,vomcn ,vilh MS (Fabian el al., 2015). Thus, increased adiposity alone may not 

underlie the aetiology of breast cnncer. Ogundiron et al. (20 I 0) sho,ved no association bet,vccn 

body weight and the risk of breast cancer in indigenous African wo1ncn ,vitJ1 breast cancer 

1rrcs�c1ivc of their menstrual status. 

However, endocrine disruptors ore kno,vn 10 accumulate in adipose tissue (Grun and Blumberg.

2009). II thus appears that increased odiposity moy enhance the accun1ulotion of endocrine

disruptors in the pathology of breast concer (Ajayi el al., 2014). This hypothesis 1s corroborated

in this study ns height had o positive relationship ,vith As in prc1nenopousal-HCBC11. However,

menopause may define the role of endocrine disruptors in increased adipose tissue, in breast

cancer as body ,veight had a positive relationship with Pb in both postmenopausal-HCBCa nnd

postrncnopnusal-AH\VB. In postmcnopausal ,vomen, Pb from prolonged environmental exposure

may accumulate in adipose tissue ,vi;hout causing breast cancer. Height had o negative

relationship ,vith Cd and Pb in posunenopausal-HCBCa. 

Mechanisms in the pathogenesis of breast cancer may differ between pre and postmenopausc and

lll4y involve different endocrine disruptors and fat depots. Previous studies sho,ved incrC3Scd

h . . with metabolic syndrome lhM ,vithout
CJg!1t 1n apparently healthy prcmcnopausol '' omen 

111 2012) Short term exposure to As rather than
ctabolie syndrome (Cbnrles-Davies Cl al., 

i-.._ . . k fi ctor in pre-menopause. Lons term exposure 10 Pb
�-•""5cd height moy be o breast cancer ns O . • • 

and th encsis ,vithoul the contnbuuon of httght in
Cd may be  involved in brenst cancer pn og 

l>Ostincnopause. 
D-.• • h Pb 10 both postmcnop3usol-HCBCA :i.od
UQQY m · d · ly related ,,'lt 

nss ,n ex was ,nvcrSc I be import1111t u bl"CISt cancer 
Poltrn . lS that ar-.11 Md Pb may no 

cnopausol-AH\VB. This sugges • . (a strong indc, of ,,sttnll obcstt)·) 
IIJk f. • ' ,vnist height rnt10 

Gctors ,n posunenop:iusc. Moreo� er, 
C Although, vi�cc:ral 11d1po$lt,· •rpcattd

,.,.ls . '0 nUSlll-llCB 11 ·  

'""erscly related "''th Pb 10 po51rncn P 
. mfcrcnc:c \\115 posth\'tl) related "'lh

not , �ccr ,, rust c1rcu 
1rnpon.ant ,n postmcnopnusnl breASt ' 

Tltcst finding, �ui:.s� tba_t Cd and rb may
� Ind Pb au..ta!-HCBCB

,n HCBCn and posuncnop e11op311...,1 "omen with t,l'Q.\l �11\Ccr, ln

lccuni d M!ily iO J)O�lffi 
uhuc In lncrc..iscd nbdom1nlll 8 1,� 
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existed between ,vaist circumference and As in HCBCn. Hip circumference ,vBS positively 
• 

related ,vith As in HCBCn and premenopausal-HCBCa. Arsenic is lipophilic and probably hos

preference for subcutaneous fat (Ying et al., 2009). 

In this present study, mean values of SBP and DBr in the HCBCa ond AH\l/8 reflect normal 

blood pressure. Ho,vcver, SBP ,vBS significantly higher in HCBCo and premcnopausal-HCBCa

lh3Jl their respective controls. This n1ight rcnect the mild increase in visceral obesity in

prcmcnopnusal-HCBCo compared ,vith prcmenopnusol-AH\VB. Hypertension v.•os associated

with metabolic syndrome ond the femnlc gender (Fnbion ct al., 2015). Expcri1ncntol studies

mdico1c thnt As exposure mny be involved in the development of hypertension through the

activntion of stress response transcription factors including activator protein and nuclear factor -

bppo B (Aposhinn et al., 2003; Bnlokumar et al., 2008). In vitro arscnite altered vBSculor tone in

blood vessels by suppressing vnsoreloxotion and increased the expression of cyelooxygcnase-2 1n

cndothclinl cells (Lee el al., 2003). In this study, ssr WllS inversely related ,vith As in

Prtmenopausal-llCBCn. This reason for. this observation is unclco.r, it is hypothesized th:11 the

influence of As on blood pressure in women ,vith breast cancer could be menstruol phBSe

$pecific o· I' b l  d s·tively related "rilh Cd 1n HCBCa in this study. Tellez-
. 1nsto 1c oo pressure wos po 1 

Plaza et al. (2008) reported on o.ssociation between blood pressure ond DBP via these 

mcci. •. · . . 1 • hDJ\Oels direct vnsoconstnctor ocuon, octivut1on of
•i.ui1sms; partuil ogorusm fo r en c1um c • 

the 5""' th . d . l "b"fon or vnsodilator substnnccs such BS niuic oxide
,, .. pa c11c nervous system on 11111 1 1 

Cllilgcn ct al., 2003; Vnroni ct al., 2003).

In HCBC . • 1 ed th ,vo_isl height rauo and height . In postmcnop:iusal-
a, BPA ,vos pos111vely re al "'1 

AHu"' . . t circumference and \\"lllSt bc1ght rouo, \\ h1lc 11
.., "· BPA \VOS pOStllVely related \\lllh \YOIS 

srA Id b I __. . 
. lions suggest thnt cou e ,nvo 'II..., m 

� inversely related \vitl, height. These obscrvn 
th rel r d 

ll!i . to er A could suppress c we o o iponccun,
l>051ty. Studies have sho\vn that exposure . . · t uus could lead to insulin 

an ad" . e45es insuhn scnsillVI Y, 
1J)Oeyto-spccific honnone that ,ncr 

bolic syndromes \\h1ch N\C b«rl
rt1is . . . obesity :ind meta 

lance Gnd IOCTC4Sed susccp1tb1hlY to

in...r -'008" U Cl al .. 2013)
•••11 •tatcd 1n brca.st CIIJlCCr (Hugo cl al., � ' 

hGS t,ccn ob,m (d Toi, lS bc\.'llll�C

,4,11 k f brtllSI cnnccr 
11SOciahon between diets nnd the ns O 

(Reuben, 2010) Rc�'Ular �\ll5UIJ\rt100 or
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I 

l,re:lst cancer risk arc not conclusive (Riboli and Norat, 2003; Guadet et al., 2004; Hirose cl al.,

2005; \VCRF, 2007; de Limn el al., 2008). In this present study, HCBCo consumed more 

,cgctablcs but less fruits ,veekly. Nutrient loss occurs in the preparation nnd cooking processes 

of vegetables, particularly in Nigeria, resulting in the reduction of bio-avnilablc phytochemicnls 

Oncluding antioxidnnt vitamins) and other onlicnreinogenic compounds capable of protecting 

llgQlllSl cancer (Toi,vo ond Akanbi, 1997; Cavngnaro nnd Gnhnarini, 2012; Czomo,vsko and 
Gujska, 2012). 

Meat and dairy products conlnin fot ,vilh o high proportion of saturated folly ocids ,vhieh have 

btcn nssociolcd ,vith increased breast cancer risk. They may also contain insulin-like gro,vth 
factor-I (IGF-1) ,vhich hos been reported to promote b�t cancer cell gro,vth ond pesticides 
that are potentially carcinogenic (Moonnor and Terry, 2004). Consumption of red meot hns been 
4SSocioted ,vith increased risk of breast cancer in some studies, while the a.ssociouon of drury 
Product intake ,vith breast cancer risk is inconclusive (Zhen& el al., 1998; Moonnnr and Terry,

2()().1; Taylor ct al., 2007). In this present study, daily consurnption of red meat ,vos associotcd
11ith HCBC hil kl 1- of di�"" product ,vo.s ossoeioted ,vith AH\VB. Thiso ,v c ,vec y consump .ton -, 

• • • 

l"&gcsts U1nt red meat consumption may be involved in breast corc1nogcncs1s

• 

,,1 
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CHAPTER SIX 

6.0SlThThlARY, CONCLUSIONS AND RECOl\[i\lENDATION 

' 
6.1 Sumn1ary and  Conclusions 

Breast cnncer is the most common type of cancer among "'omen worldwide with a noticeable 

fatality rote. Fifty four (63.5%) of the HCBCn ,vcrc premenopnusnl ,vhile 31 (36.5%) ,vcre

postmcnopousol, illustrating the prominence of prcmcnopausal breast cnncer in Nigeria .. The

rtduccd mean age at presentation by HCBCn was 48.32 ±1.3 years reOccts the reduced life

c.�pcctnncy in  Nig eria nnd other developing countries. Late prcscnllltion of 83.5% of HCBCa in

the clinic of advanced breast cancer in singes 3 nnd 4 was n peculiar feature 1n  this study. This

1w been adduced to lock of adequate kno,vlcdgc of the disease, fear of mastectomy nnd poverty.

Rq,roductive factors-increased number of previous pregnancies, increased number of (j\,e births

Ind increased number of induced abortions were associated \\11th prcmenopausal breast cancer.

These findings corrobornte enrlicr reports. The association of increased ogc at menarche ,vith

Pfemenopnusal breast cancer risk in this present study is contrary to reports by others on early

age 01 menarche and increased risk of b;easl cancer ,vhich \\'RS attributed 10 1ncrc.1Sed exposure

to oestrogens. 

Endog""ous .d h h b,.,.n reported to ploy a major role in  the aetiology of
"" sex s1cro1 onnones ave .... 

breast ca Th . 
to stimulate lobular development, contributing to I.he

nccr. yro1d honnoncs appear 
diffC?-t· . . d FT level ,1,05 assodnted prcrnenopnusol breast cancer

"" 1auon of breast tissue. Elevate • • 

'1hilc I levels nnd FT• levels ,vcrc associnted ,.,,th

c cvatcd ocstradio I and progesterone . . 
POst • d olso corroborating preVlOUS findings Although the

menopausal breast cancer 1n this stu Y, 
""'·- d artie1pants were \\'1th1n the nonnlll rcfcrcn.:c
�""' levels of the th oid hormones in tho SlU Y P 
int 

yr 
. hyro,d hormone levels \\1th1n nonnal range mo)

crvaJ, emerging rcpons sho,v that changes LO I 
th ·d · .. th  b 

b.: . I tumours an cu yro1 p:iuen-.<i ", rc:ast
II.SSOc1a1cd ,vilh proliferative octi\lllY of brellS I th b 

c:,,,..._ 
estcn>OC tn the ro�tmcnopa� \I I ml.lit

��.h is however uncertain if the elevated proi 

�c · brcASt c:inccr,
er In this study is related to menopause or 

h l c411CCf i, 1ncrc�111il)' s�nini 1ttcnl1('1t,
t llC rol h t' olog)' of bf'C!I.S 

I 
c of gona.dotropiM 1n l c oc I 

FSI 1 1 ere .. ,�otcd "1th r««nmc,r,au<.al
rcr · -LIi nnd 1 

t'1SCd levels of scrun, gonodoUOP1"' 

,,2 
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breast cancer in this study probably reflecting ,vorse breast cancer prognosis in prcmcnopousal 

breast cancer patients. Ho1vever, reduced serum FSH level ,vns nssocin1ed ,vith postmenopnusnl 

breast cancer in this study similar to previous studies ,vith unclear reasons. 

Oestrogen receptor, PR and HER 2 piny i1nportant roles in the gro,vth nnd differentiation of 

breast cancers making them important prognostic mnrkers. In this study, S2 ( I 00%) and 46

(88.5%) of premcnopnusal HCBCa had ER/PR negative and triple negative expressions 

�pcctively. Hormone receptor posilivc expressions were observed in less than 20% of 
postmenopnusal breast cancer in this study. This corroborates the predominance of hormone 
receptor negative and aggressive cancer breast cancer with high mortality particularly in younger 
indigenous African ,vomen contrary to obser\•otions in the Cnucasinns. These findings implicate 
gcogr.iphic or envlfOnmenlal factors beyond genetics. 

Environmental toxicants studied-Cd, Pb, As, BPA ond PCDs moy be breast cnnccr nsk factors 1 
'<rj j • J Hypcrmethyl:nion and repression of DNA repair genes, disru

�
tion of endocnn

d
· e �uncti

f
on through 

:�-)interaction ond mimicry of specific steroid hormones and their receptors, 1n ucuon o metabolic ·.,: 
' I 

cniymcs ond pro-oxidative conditions may underlie mechanisms that le:id to breast cancer. Thus :.,
1den1ifiCDtion of epigenetic changes and their correlation with other factors could le.id to. • · '
improvements in cancer diagnosis and, treatment. Lend adversely affects stcroidogcncsis by c

substituting for zinc in the DNA binding zinc (Zn21-finger motif of stcro1dogcn1c enzymes ...

resulting th . d d on Arsenic is thought to induce carcinogenicity by inducin g· 1 10 Ctr ccrC3SC e.'(prcSSI • . 
DNA hYP01nelhyhu.ion lending to aberrant gene C.'(prcssion

Ad" · . ostic ond independent risk f.1e1or of postrncnopaus.tlipos,ty bas bcai imphcoted 1s a progn 
b...... . . 1 associated with pre and postmcnop:iusal breast c:mccr,._.t ctinccr. Increased ad1pos11y ,vos O 50 

in th th docrinc disrupto� ore the 11ctu41 culprllS as someIS study HO\VCVCT, findings suggest QI en 

•�-- th delctcnous crrecu.-urnulntc 1n adipose ussuc 10 exert cir 

Id • pn>pnatc diet nch In onuoxulAnts. lo" ftt and
cnt1ficatioo of hormone receptor eitpn:ssion

� 
op 

of environmental pollution ma) be bcnclic1al"du� red mcot; physical octiVJIY 1111d rcduc on
in th r b e:1$1 c;.111ccrc prevention and manogcTT'lcnt O r 

• 
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6.2 Recommendation 

Detennination of honnone receptors status may nss1st in the proper mnnngement of  breast 

cancer. Reduction of environmental pollution by npproprinte government legislation. safety 

regulations on the use of toxic substances will reduce the incidence of breast cancer. Intake of 

diet rich in antioxidants ,viii protect against oxidative stress ,vhich is involved in breast 

carcinogenesis. Moreover, diet lo,v in fat, reduced consumption of red mcnt ns well as regular 

physical exercise mny be of benefit 10 the women diagnosed with breast cancer. Routine 

screening for thyroid status is also rcco1n1ncnded. Overall, maintenance of n henhhy lifestyle 1s

key in tho prevention nnd mnnngcrnent of breast cancer. 

Contributions to Kno,vlcdgc In the Discipline

I, 

.. 

II. 

... 

Ill. 

IV. 

v. 

The endocrine disrupting ability of kno,vn environmental toxicantS-cadmium. lcnd, 

arsenic, bisphcnol-A and polychlorinotcd biphenyls may rcsuh in development of 

breost cancer. 

Th 1 · f th e cndocnn· c disruptors in adipose tissue o.nd their interaction
c occumu nuon o es 

· h 
· e ond thyroid hormones may be underlie mechanisms in

wit ocstrod,ol, progcstcron 

breast cancer aetiology in Nigeria.

ore ER/PR receptor negative. Receptor triple
All prcmenopousol breast cancer

. . PR d HER 2) ore the prcdommo.nt 1n bl'CllSl cancer
negative expressions (ER. • an 

. N'gcria suggesting that mcchnn1sms involved ,n
particulnrly in pre1ncnopnuso 10 1 

be different between receptor ncsnttvc
breast cnnccr development may

d tor positi\e post mcnopnu.sru breast cancer

P .1 breast concer 1111 recep 
remcnopnusw 

I b-· .. CQJICCT ,vtulc ch:vatcd E 
· cd prcmcnop:iusa ,.....,. 1. 

Elevated FT, level ,vns associot 
. tcd with postmcnopnusal bl'C3St c:nnccr

d FT levels were t1Ssoc10 
progesterone on • 

LH and FSH "ere assocuucd ,,,th
m gonodotroplns· 

Increased levels of sen.i 
od m FSH level ,,-a.� a.'-SOClotcd with

,vh1le re.due scru 
premcnopaus11l breast cancer

er in this study.
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APPENDIX2 

lNFO!UvlED CONSENT FOR.I\! 

TRB Research Approval .................................. . 

This approval ,viii elapse on ............................ .. 

mLE OF RESEARCH 

-.... 
' '� 

• 

�. 

• 

• r' 

ENDOCRfNE DISRUPTORS AND THElR INTERACTION \VITH HORMONES AND

THEIR RECEPTORS IN NORMAL AND CANCEROUS BREASTS

Nonie ond AffiU:itloo of Researcher ,

This study is being conducted by AJA YI Olulope of the Ocpanmcnl of Chcmicnl Pathology.

University of Ibadan, Ibadan ..

This questionnaire is being administered to you 10 help in assessing the possible interaction of

certain endocrine disruptors (le.id, c.1dmium, arsenic, bispbenol·A, Polychlorinoted bisphenyls)

with the female reproductive bonno ncs and their receptors. 

All infonnotion provided by you ,viii be kepi very confidential. You will not be exposed 1o any

nsk or harm eJ1ccpt the discomfor1 of needle prick during the collection of blood sample. Ten

milliliters of blood will be c:ollcetcd fron1 you using a ne,v disposable pyrogen-frec needle for

some laboratory investigatio ns. Tile result will be kept conlidcntinl. 

This exercise ,night cause )'OU minor discomfort, however, this ,11II only Inst for a short space of

tiin e. You have the right 10 refuse p:utici�ation in the rcse3rch and also v,ithdmw at  any time you

so desire. 

If there ore obnonnnl results, I shall contact you for nccCSS4fY action. Your efforts ,n filling this

qucsllonnairc ,viii be highly apprcciotcd. 

STATEi\1ENT Of' rERSON OBTAINING rNFORI\IED co SENT

I hove fully c,cploincd this research 10 ·" ........ ".... ... ·.. • ond

L- • . I r, otlon including the risk., nnd bcncllts to mllkc an ,nfonncd dcds1on

llllVe given suffic1cnt n onn • 
· 
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DA TE .... ······ ...........•........•.......... SIGNATURE ········································ 

. . . . ........ ..
.............

.............
............

.. .

N AlvlE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Staten1ent of person giving consent 

I hove read the description of the research or hnve hnd it tronslotcd into the language I

unders1ond. 1 hove also talked it over \Vith the researcher to my satisfaction. I understand thot my

participation is voluntary. I kno\V enough of 1he purpose, methods, risks ond benefits of the

research to judge thot I wnnt 10 take part in iL I hnve received o copy of this consenl fonn nnd

additional infonnotion 

DATE .................................... SIGNATURE ................................
............... .

' 

NAME 
. . .......•.•..........................••.......•..............

·············
··············

······
··· . 

This reseMCh has been approved by the He11lth Rcsc:1rch Joint Ethics Committee of the

University of fbadnn/Univcrsity College Hospital. The chairman of this committee con be

contacted ot: 

Biodc Building 

2nd noor, room TI 0, 

IAMRAT, 

College of Medicine, Univ�ity of lb11d[IJI

E-mail:u1uchirc@ynhoo.com

. b i)!1icipnJion in this research, you con conlacl my supervisor Dr

lf you lu1vc any qucsuon o out P 

. 0 rtment of cJ1cmicnl ralhology, College of Mcd1c1nc. Univmity

Mabel A. Chnrlcs-Oovics, epa 

of Ibadan (08023045256). 11,anks·
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APPENDIX3 

DEPARTMENT OF CHEMlCAL PATHOLOGY 

COLLEGE OF MEDICINE 

UNIVERSITY OF IBADAN 

QUESTlONNAlRE 

Good day mad11m. This questionnaire is being ndministcrcd to you to determine the interactions

of certain chemicals in the environment (e.g. lend, cadmium c. L c) with the female reproductive

hormones in breast cancer. This ,viii help in proper management or bre11St cancer. Your kind

cooperation in providing correct inform3tion to the questions below ,viii be highly appreciated.

All information provided shill I be kept Ver/ confidential.

Date . ....•....•..•..... Hospital Number ............................... .

. . . . . . . . . . . . . . .. . . . . . . 
. . . . . . . . . . . . . . . 

SECTION A. DEMOGRAPHIC CHARACTERISTICS

I. Gender: Fcmille( )

2. Age: ............. . 

3. Place of residence ............. ..

4. Ethnic group ................ .

5. State ofOng1n: . ................ ·· 

6. Mo.rital StoiUS: �,iorricd ( ), single ( ), 11idow ( ), divorccd/separotcd ( )

7. Highest cducationol attainment: None ( ), Pry School ( ), Scc-0odnry School ( ),

ND/NCB ( ), HND/B.Sc. ( ), PG ( ). 

8 0 
. . ........... . 

. ccupot1on.: .•....
.......•... ·•··• 

• 

SECTION B. DIET IIISTORY

hCCSC .  milk) intake? Daily ( ), \\•cckly ( ), occnsionolly ( ). never

9. Dairy product (butter, c 

10 

( )

D .1 ( ) weekly ( ), OCC4Sio�lly ( ), nc,cr ( )

Vcgctllble intake? 111 'I 
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11. Fruit intake? Daily ( ), weekly ( ), occasionnlly ( ), never ( )

12. Consumption of red me:11? D:uly ( ), ,veekly ( ), occas1onolly ( ), never ( )

13. Cereal products intake? Doily ( ), ,vcekly ( ), occasionolly ( ), never ( )

14(a). Alcohol intake? Yes ( ), No ( ) 

14(b) If response is yes, bow? I bottle/day ( ), I bottle /,veek ( ), I bottle ocC4Sionolly ( ).

14 (c) If consumption is more than I bottle, pis, specify ..... ............................. .

1 S(a) Cigarette smoking? Yd ( ), No ( )

IS(b) If response is yes pis, indicate the number of sticks and ho,v? .................................. .
• 

SECTION C. ANTHROPONtETIUC t.fEASUREMENTS

l 6. Blood pressure ............. ········
···········

17. \Vcig}ll ......................
........... .

18. Hcig11t .............. ·· ·•· ······· ·· · ·· ··

19 B • .  ,, 
........ ..

• . IV , , , a , , , , • , , , o , • • • • • • • • 

20. \Vaist circumference .. ···, .... ... . . . . . .. ·· ........... ·· .. ..

. . ...........
... .

21. Hip circumference ........................ ·

SECTION D. OBSTETRICS/ GYN,\ECOLOGICAL AND BREAST CANCER HISTORY

22. ls your mcnstrUol cycle rcgulnr or iucgulor? ..................... . 

• r. howmnnydays? ............•..

23. Your mcnstrUDUOn lnst.s ior

24. Durntion of menstrUDI cycle.· . ..... ·· .... ···•· 
.... ·· 

1 (Note. Doy I refers to I'' dlly of the lost mcns�uon.

25. Present day of mcnstrUOI C)'C c ..... 

26. Age DI mcnlll'Che. · · · ............ . • • • • • • • • •
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27. Age at first full pregnancy .... .................................... .. 

28. Age at menopause (if applicable) ..•..........•...................•.. 

29. Use of controceptive Yes ( ), No { ). If response is yes, kindly state the type(s)

30. Any family history of breast cMcCT'! Yes ( ), No ( ), if response is yes pis, state the

relationship e.g. mother, sister .................................... .

3 I. Any history ofbrenst c.inccr? Yes ( ), No ( ). lfrcsponse is yes, ho\v \VllS ii monoged?

··············
·····�···

32. Cancer stage (breast cancer subjects}, .........•.. ·•·········

33. Arc you currently on hormone reploccmcnl therapy? Yes ( ), No ( ) 

, 
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' 

APPEl''DIX 4 

CALCULATION OF S�IPLE SIZE (COi\fPARISON OFT\VO !\JEANS) 

N= (Zo + Z211 )
2 (o.2+oo2)

(µ1-µ0)2

NOTE: N=Samplc size 

µ1-µo-Difference bet,veen the mcnns to be detected nssumcd to be I 0

o,2+o01=Standard deviations

Z..,.Stnndord normol deviate corresponding to the null hypotl1csis i.e. 1.96 

Z�tondord nonnoJ dev1otc corresponding to the nltemate hypothesis i.e. 1.28

Q=lcvel of significance 

f}-.ype II error 

Oestradiol (pg/ml) 

Test 

Control 

�lean 

113. 72 

156.00 

N• (1.28+ t.96)2 ( 16.40
2+ 19.802)

c10>2

Stnodrutl Deviation

16.40 

19.80 

N-69.89 (opproxi1natclY 70). 

d d viotion values used in the calculntion of the sumplc size of this

N.B: The mean ond stondnr tr. c
b 2007) ·He determined menn±SD of ocstradiol in bre3.St c:mcer

study were obtnined from ·\�g c, 

paucnts ond control. 
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APPENDIXS 

Reference Intervals of Hormonal Assay 

Ocstradiol (E1) 

Follicular Phase: 90-1100 (pmoVL) 

Luteal Phase: 90-1200 (pmoVL) 

Postmcnopnusal: SI 70 (pmol/L) 

Progesterone 

Follicular: $2.8 (nn1ol/L) 

Lutcal: 15-80 (nmoVL) 

Postmenopausnl: !f 1.59 (nmoVL)

Lutcini21ng Rorn1onc (LB)

Folliculor: 1.0-13.0 (nJ/L)

Lutcnl: 0.5-15.0 (IU/L) 

Postmcnopnusal: I 4.0-62.0 (JU/L)

Follidc--Stin111lntlng Uorn1onc (FSU)

Folliculnr: 3.0-11.0 (JUIL)

Luten I: t.5- I 0.8 (lU/L)

Postmcnopnusnl: 36.0-t 68.0 (lU/L)

Free 'frllodothyroninc (FTJ)

3.2-6.0 (pmoVL) 

• 

• 

I 0.6-21.0 (pmol/L) 
(fSII) 

Th1Toid· Stln1ulntlng 1tornionc
• 

0.38-4.31 (mnJ/L) 
i rnunonssny pm1ocol lconc1

Rcfc:rcnce. TOSOH enzyme 111 
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APPENDTX6 

Cocxpression of ER/PR in \Vomeo nitb Breast Cancer 

ER/PR Co-expression Frequency (n) Percenlllge (�'o)

ER+/PR+ 
4 5.1 

ER+/PR-
6 7.6 

ER-IPR-
65 82.3 

ER-IPR+ 
4 

5.1 

• 
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APPENDlX7 

REAGENT PREPARJ\TION FORTBE OETEmIINATION OFTR� ANALYTES 

Reagent Preparation for Progesterone Octcrmln:itlon 

(o) Substrntc Solution

All reagents ,vcre brought to 18-25 °c before prepnring the \\'orlang re:igent. The contents o f  the

AlA-PACK Substrotc reconstituent II (tOOmL) ,vere added to the lyophilizcd AIA-PACK

Subs!rotc reagent II and mixed thoroughly 10 dissolve the solid material. 

(b) \Vosh Solution

The entire contents of the AlA-PACK conccntrnte (tOOn1L) were added to opproxin1atel_y 2.0L of 

Chemical nnd Allied Product (CAP) Closs reagent grode water and mixed ,veil. The tinal volume

wns ndjustcd to 2.SL. 

(c) Diluent
• 

l11e entire content of the AlA-PACK Diluent Conca11rote (tOOmL) was added to opproximately

4.0L of CAP Closs I reagent grndc wolcr. This wos thoroughly mixed and adjusted to 5.0L.

CA P..Che111ical and all/11d product

Cnllbrntlon Procedure

TI l.b th cn·ic..:� of tnstilutc for Rcfcrcocc Mou:riols ond Mc.uurcmcnt Md

1c co I rotors met c ... w 

E ,, •• ·ots (LRi\lNI E�I). Colibrntion smbility ,,.,as monitored by quality

uropeon Re,erence 1v,01cn 

I Th ��hbrotor fol and concentration numbers ,vcrc correctly entered into

contra pcrforrnoncc. e ..... 

th 
-''brntors ,vcre run ond ,vcre ,vi1h1n o I 00/4 range. 

c son,vnrc. Progesterone CUJI 

,, rer's control I.e. levels I, 2 and 3 were run writh the IISSO)

Qunllty Control: Manu,octu 

. 1 d icctablc conccntrallon of progesterone by the method

Sensitivity: The m1ruma c 
• 

0.31 Snmol/L (0.1 nglml),

. f ro"cstcronc IS I oo,�.

Spcctncuy: -n,c spcclfiCltY O p o 

used IS
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Reagent Prep aration for E1 Determination 

(a) Substrate Solution

All rengcnts \\•ere brought to 18-25 °c btforc preparing the ,,·oo.-ing re.1gcnl. The contents of the

AlA-PACK Substrate rcconstituent n (IOOmL) ,vcrc added to the lyophihzed AIA-PACK

Substrotc reagent 11 and mixed thoroughly to dissolve the solid material.

(b) \Vash Solution

llie entire contents of the A!A-PACK concentrate (I OOmL) were added to npproximaiely 2.0L of

CAP Class rcngent grade ,vau:r nnd mixed well. The final volume ,vos adjusted to 2.5L 

(c) Diluent

The entire content of the AIA-PACK Diluent Concentrnte (IOOmL) "'OS added to opproximatcly

4.0L of CAI' Closs I reagent grade water. This wos thoroughly mixed nnd adjusted 10 5.0L 

CaUbrntion Procedure

The cnlibmtors met the criteria of Institute for Reference Motena ls and Mcnsurcmcnt ond
• 

European Reference Mntcriols (IRMM ERi"1). Colibrotion stability \YI\S monitored by quality

control pcrformnncc. 11,e cnlibrotor lot nnd concentrauon numbers were correctly entered into

the sofiwnrc. Ocstrodiol cnlibrntors were run and were within a I 00/a range. 

Qu nllty Control: Manufacturer's control i.e. levels I, 2 and 3 ,vcrc run ,vith the :issny.

Sensitivity: The minirnol dcteetoblc conccntrntion of E1 by the method used ,vos 52.85pmoVL

(14.4psfml). 

Specificity: llic specificity ofE1 is 100¾,
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Rc:igent Preparation for FSII Determination 

(a) Substrate Solution

All reagents \Vere brought to 18-25 °c before preparing the ,vorking reogcnL The contents oflhc

AIA-PACK Substrate reconstituent U (IOOmL) were added to the tyophilizcd AIA-PACK
• 

Substrate reagent 11 o.nd mixed thoroughly to dissolve the solid motcnaJ.

(b} \Vosh Solution 

The entire contents oflhe A IA-PACK concentrotc (tOOmL) ,vcre added to npproximately 2.0L o f

CAP Class rcagcnl grade ,vater and mixed well. The finlll volume ,vns adjusted t o  2.5L 

{c) Diluent 

The entire content of the AlA·PACK Diluent Conc�ntmte (IOOrnL) \\'!IS added to opprox1motcly

4.0L of CAP Closs I re.igcnt grade wotcr. This wos thoroughly mixed Qlld adjusted to 5.0L 

Cnllbn1tlon Procedure 

The cnlibrotors met the criteria of Institute for Reference Motcrinls nnd Measurement and

European Reference �lntcriaJs (IRMM ERM), Calibrntion stllbility ,vas monitored by qunlity

control performance. Tiic colibrntor lot o.nd conccntrntion numbers ,vcre correctly entered 1010

the soft,vorc. FSH cnlibrotors were run nnd were within o I 0% range. 

Qu:illty Control: Manufacturer's conuol 1.e. levcls I, 2 11lld J were run ,vilh the assay.

S • • • Th . 1 dctcetoblc conccnt.rnLion of folliclc-stimulo11ng hormone by llie method

cns1Lav11y: e m1n1n10 

used was 1.0 IU/L (I.OmlU/mL).

Spccinciry: TI1c specificity offSH is tOOo/•

• 
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Reagent Preparation for LH Determination 

(a) Substrate Solution

All reagents ,vcre brought to 18-25 °c before preparing the ,vorking rcagcnL The contents of the

AIA-PACK Substrate rcconstituenl U (IOOmL) ,verc added to the lyophilizcd AlA-PACK

Substrate reagent II nod mixed thoroughlr 10 dissolve the solid motcri:il.

(b) \Vash Solution

The entire contents oft.he A IA-PACK concentrotc (IOOmL) ,vere added to opproximotely 2.0L of

CAP Class reagent grnde \Voter nnd mixed \Veil. The final volume ,vas ndjustcd to 2.SL. 

(c) Diluent

The entire content of the AlJ\-PACK Diluent Concentrate (IOOmL) \VOS added to opproximotely

4.0L of CAP Clnss I reagent gr,ide ,,,ntcr. 111is wos thoroughly mixed nnd adjusted 10 5.0L 

Cnllbrntlon rroccdur e

TI1e calibrators met the critc:no of Institute for Reference Materials ond MC3SUrement and

European Reference Motcriols (IRNIM ERM). Calibrotion stability ,vns monitored by quality

cont.rot pcrformnnce. 11,e calibrator tot !1"d ooncentrotion numbers ,vcrc correctly entered into

the sofl,vnrc. LH calibrntors were run ond were \\�thin n I O�'o range. 

Q M r: t··-r's control i.e. tovcls I, 2 nnd 3 were run ,v1th the assoy. 

unlit)' Control: onu1oc ... � 

S . . 1 detectoblc oonccntr0tion of LI I by the method used wo.s 0.2 [U/L 

cnsitivlty: The m1n1rno 

(0.2mlU/mL). 

Specificity: The spcc1ficity ofLrl is tOO�'o.

""' octcrmlnatlon
Reagent Prcpnratlon for r • 4 

(11) SubstTate Solution

• 
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I 

All reagents ,vcre brought to 18 25 °c b r. • e,ore prepanng ilic worlang reagent. The contents of the

I 

AIA-PACK SubStrate rcconstituent II (IOOmL) ,vere added to the lyophilized AIA-PACK

Substrate reagent n and mixed thoroughly to dissolve the solid material. 

(b) \Vash Solution • 

The entire contents of the AIA-PACK concentrote (IOOmL) ,vere added 10 approximately 2.0L of

CAP Class reagent grade ,vater and mixed well. The final volume ,vos adjusted to 2.SL. 

(c) Diluent 

The entire content of the AIA-PACK Diluent Conccntrote (J001nL) ,vos odded to opproximotcly

4.0L of CAP Closs I reagent gr.ide ,voter. This wos thoroughly mixed and adjusted 10 5.0L 

Colibrotjon Procedure 

The e4Jibrntors met the criteria of lnstirute for Reference Materials ond Measurement :llld

Europcnn Reference ivlotcrials (IRMM ERM). Colibrotion stability ,vos monitored by quality

control performance. 11,e calibrator lot nnd concentrotion numbers ,vcrc correctly entered into

the sof\,varc. FT, calibrotors were run and ,vcre ,vithin o 10% range . 

• 

Quality Control: Monufocturer's cont:r0l i.e. levels I, 2 ond 3 we .re  run \\1th the assay. 

Sensitivity: The minimol detectable concentr0tion of TT, by the method used ,vos 1.29 pmollL

(0.1 ng/dL). 

Specificity: TI1e spccific11y of FT• is I 00%,

R . f ,,... Octcrn1l11DtlDO
ca�cnt Preparauon or r • l 

· 

(a) Substrate Solution

A
h 18•25 Oc before prcporins the working reagent. The contents of the

All rcogcnts ,vere broUi;,·t 10
iucnl LI (JOOmL) were added to the lyophilizcd AIA-PACK

AIA·P ACK Substr11tc rcconsu 

. cd ti oroushlY to dissolve the solid matenol. 

Substn11e re.igcnt II ond mix 1 

(b) \V1uh Solution • 
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The entire contents of the AIA-PACK concentrt1tc (lOOmL) \\•ere added to approximately 2.0L of

CAP Class reagent grade water and mixed \\•ell. Toe finnl volume \\'llS adjusted to 2.SL.

(c) Diluent

The entire content of the AIA-PACK Diluent Conccntrnte (IOOmL) \VOS added 10 npp roximotcly

4.0L of CAP Class I reagent grodc wotcr.• This was thoroughly mixed ond adjusted to 5.0L 

Calibntlon Procedure

The calibrntors mel the criteria of Institute for Reference Nlotcrials and �le:isurerncnt and

European Reference Materials (lRMM ERM). Calibration stnbility was monitored by quality

contrOl performance. Toe calibrator lot ond concentration numbers \\'ere correctly entered into

the sofhvnre. FT, calibrators \Vere run ond \VCTC \vithin o 10% range. 

Qualit)' Control: Mnnufocturcr's control i.e. levels I, 2 and 3 \vcre run 1vith the assay.

Sensitivity: The minimal detectable conccntrntion of FT1 by the n1cthod used \VOS 0. 77pmolfL 

(0.5pg/mL). 

SpedOcity: The specificity of FT, is I 00-/o

Rcngcnt Prcpnrotlon for TS fl OcterrniPntlon

(o) Substrate Solution

All b nht 10 I 8-25 °c before preparing the working reagcnL The contents of the

reagents \YCfC roub'' 

AIA-PACK Substrate reconstituelll 11 (tOOmL) were added to the lyophUlzed AIA-PACK

d . cd tlioroushlY 10 dissoh•e the solid motcriol. 

Subsltllte reDgcnt II on 1n11t 

(b) \V:uh Solution 

• (th A(A.p/\CK conccntrote(IOOmL) wcreoddcd to 11ppro:umotcly2.0L of

TI1c entire contents o c ,, 

1 rand mi1ted well. The finnl volume \Vas adjusted to 2.SL. 

CAP Class reagent grnde w o e  

(c) Diluent
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I 

I 

The entire content of the AJA-PACK Diluent Concentrate (IOOmL) ,vas :iddcd to approximately 

4.0L of CAP Class I reagent grade water. This was thoroughly mixed nnd adjusted to S.OL. 

Calibration Procedure 

The calibrators met the criteria of Institute for Reference Materials and Nleasurcmcnt and 

European Reference Materitils ([RMi\1 ER!\il). Calibration stabilit)' ,vas monitored by quality 

control performance. The calibrator lot and cooccntration numbers ,vcrc correctly entered into 
' 

the sofi,varc. TSI I calibrators were run and were within a 10% range. 

Quality Control: Manufacturer's control i.e. levels I, 2 nnd 3 ,vcrc run ,,-ith the assay.

Sensitivity: The minimal detectable conccntrution ofTSH by the method used ,vas O.OlmrtJ/L

(0.0111TU /mL). 

Specificity: The specificity ofTSH is I 00%

Rcogcnl Prcpnrntlon for Lcod Dc1crn1inotion

I. Five m l  of triton X-100 was mode up to 100 ml with deionised ,voter to give a S% solution

( I ) Th I · f h · iu- ,v•• enhanced in worm waler by placing on hol plate. 

v v . e so u11on o l c mix •� ..., 

2. Stock lead standard

( ) L d d I . vos prcpo.rcd•bY diluting 1.60g of le.id nitrate (PbNO,) in I OOmL of

o cad stan nr so uuon ' 

de-ionized ,vater 

3. \Vork1ng Stnndards

rcpllred by dilutioo from the stock st11Ddnrd ,�,th odd,licd

(a) 1.0, 2.5 ond s.o,1g/L ,vcre p 

dcio11iscd ,voter

ed 10 prcpnre a calibrallon cwve which ,vas used to compffl:

(b) The ,vork1ng standards were us 

the digested s:unplcs,

dniluni Dcicr111in11tion

Reagent rrcl)orntion for Cn 
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I 

e up to ml \Ylth dc1orused ,voter to give 11 5% solution
I. Five ml of triton X-1 oo \Y3S mad 100 

. . . 

re "'llS cw,nnc= tn ,vonn ,va1cr by placing on hot plate(v/v). The solution of the mtxtu -'- .... · 

2. Stock cadmium standard

Cadmium sto.ndnrd solution ,vas prepared by dissolving 2.10 g of cadmium nitrate in 250 mL of 

de-ionized ,vatcr and ,vns mode up to I litre. 

3. \Vorking Standards

(a) 1.0, 2.5 and 5.0itg/L ,vcrc prepardl by dilution from the stock standard ,vith acidified

deionised ,voter. 

(b) The ,vorking standards were used to prepare II calibration curve ,vhich \\'lLS used to compare

the digested samples. 

Rc11gcnl Prcparalion for 1\rScnlc Dclcrnlinollon

I. Five ml of triton X-100 wns mode up to 100 ml with deionised ,voter to give o 5% solution

(v/v). The solution of the mixture WIIS cnhnnced in ,vo.rm "'otcr by placing on hot plote 

2. Stock nrscnic stnndord 

Arsenic standnrd solution was prepared by dissol\•ing t.Og of nrscnic p0\\rder 1n 50 mL

conccntnlted nitric acid and w.is diluted to I litre ,vith de-ionized ,v111er .. 

• 

3. \\1orking Stnndords

(a) l .O, 2_5 and s.oµw'I, ,vere prcp.ucd by dilution from the stock standard ,vith acidified

deionised ,voter. 

(b) 
. d_..,, were used 10 prepare o colibrntion curve ,vh1ch ,vns used 10 compa.rc

The \YOrk1ng Slnfl a,uS 

the digested samples,

20G 
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Quality Control or tbe Toxic �leW.S 

To ensure qwiJity control of these onalytes, de-ionized wutcr S3111ples in three d11Tcrcnt bottles 

\\'ere included \\•ith the scrum samples and blinded 10 the IBborutory techrucian. nus \\llS done 10

ascertain the reliability of the results. 

Qu11Uty Control or the Dercrminatioa or Hormone R«tplon bl lmmunohlsrochcmlslry 

N.B-AII tissue sections \Vere pcrfonned at the s:une time illld submincd 10 slJlndllrd merhods.

Kno\vn positive and ncgal1vc CllSCS \\ere used as cxtcmlll controls. ER. and PR ,vcrc considered

positive \vhcn > I 0% of the nuclei ,vcre struned 1n IO high power field (HPF) (Ferrcro-Pous cl al.,

2001; Pinto ct al., 2005). The HER 2 was considered ncgouve ,vhen ,vith score O an d  +I, and

positive with score +2 and +3. To be considered as +2, +3 the celfula.r membrane wns completely

Sta.med in more than Io•. of the tumour cells. Cells without struning, or ,vith \\·cak sta1n1n g  1n

pa.rt of the cell membrane Qlld in less tl11111 10�� of the tumour cells were considered negative

(Jacobs cl al., 1999). 

• 
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APPEND1X8 

Calibration Curves of the Hormones 
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Cnlibrntion Curve for Ocstrndlol Assay
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Cnlibrntion Curve for FSH Assay

N.B: T\vO points ,,•ere ploned on lhe c:'llibrntion curve for FSI I GSS4)' os detennined by lhe

mnnufncturer (Check Appendix IO) 

• 
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10 

Calibration Curve for FT t 1-\ss•>
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APPENDIX9 

VALIDr\TION OF IIORl\lON AL ASSA y

llonnonc 

Progesterone 

Ocslrndiol 

FSII 

LH 

FT, 

TSH 

Mc:in conccnlrlltion 

A•2.07 

0•9.69 

C•25.02 

A•I 52.1 

D 623.3 

C 1993.2 

A-1.94

0•16.37 

C-60.IS

A--4.94 

B•2S.27 

c-98.14

A•7.727 

B 2S.8 

C,-S9.S 

A .. 2.75 

s�s.10 

C I 1$.2 

,,-2.19 

p,l!,26 

c,-so 6' 

• 

SD 

0.23 

0.67 

1.56 

6.30 

15.73 

S7.66 

0.28 

0.77 

2.57 

0.13 

0.54 

2.03 

0.41 

O.BS

I .S9

0.1 I 

0.16 

0.29 

0 11 

019 

\.$!I 

CV(%) 

11.3 

6.9 

6.2 

4.1 

2 S

2 9

S.6 

4.7 

4.3 

2.7 

2. I

2.1 

S.3 

3.3 

2.7 

JQ 

3.2 
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ArrENDIX 9 

V,\LID,\ TION OF IIORJ\IONAL ASSAY 

llonnonc 

Progesterone 

Ocslrndiol 

FSH 

LIi 

TSH 

Mcon conccnlrolion SD 

A•2.07 0.23 

0•9.69 0.67 

c..-2s.02 

A .. 152.1 

0 623.3 

C 1993.2 

A-4.94

0 16.37 

C-60.IS

A--4.94 

9 ... 2s.21 

c-<98.14 

A.-7.727 

o 2s.s

c...-s9.S 

A"'2.75 

B S.10 

C..-14.2 

o .. s.26

c-�O.t-)

• 

1.56 

6.30 

15, 73 

57.66 

0.28 

0.77 

2.57 

0.13 

0.54 

2.03 

0.41 

o.ss

1.59 

0.11 

0 .  I 6 

029 

0 11 

o.39

•...C: ff,dcnl of WJUIIM.

flD Sl.ltldsrd � 111tton C\ oc 

CV(%) 

11.3 

6.9 

6.2 

41 

2.S

2.9 

S.6

4.7

4,3 

2.7 

2.1 

2.1 

S.3

33 

2.7 

�.9 

\ ., ·-

2.1 

�o 

.. 
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M<4 ._ A� JJ«I. J (lOI� 71- 1J 
ARCHIVES OF BASIC 

A APPLIED MEDIONE 

Serum Polychlorinatcd Bipbeoyls an<! Bispheool-A Levels in 
Nigerian Women ,vith Breast Cancer 

Ajoyi Olulope
1
, Charles-Davies Mabel1, Anetor Jobn

1
, Ademola Adeyinlut

2 

�fK'11"UII o/Chcm/cal Patholqgy. Coll�e of AktJidn, Unhvnlty of ll,od,,,,. /Mdan, l,'lgtria 
'DMJlonofSurg/caJ Oncology. Dcpa,Dndll ofSJ,,rt:ry, Uno.:nl,yCol� Horpi/JJ, 11>:J.lari. Nl[:cr/a. 

• 

,,_,,mcnd<d far tp<)<mloloa)cal >Un'C)'I b<cauoc of tMlr 
�I ,wrxlallon '""' 1111lor ,,.,,,..,...,,munlcablc 
rnctabol"o .._,.,, lncllld4na � C'aftCff (Chaknbon) onJ
0-, l009) The n:l11lo1uhlp1 bawcm M11r,osl1y 111<1 
mcno111, sat 111tu1 eo11rfetl ",lh �, of braJI ClnC'ff 
t.,,c boon Ille Nbjccl of COIUIJ<nble raell'Ch for lhe fl&JI 40 
run or more (Rmct.n., ol, 2001). 

The Mllrc,ic twue b • hclCTOamou, mt�ure or ..t.Pl)()tn, 
llrOCNI �l!OC>1U. lmlllllnC cclb and cndolJiclh..,.

(IWbcTI) ti ol, 2001). It l\maJom u a CGllll'fcx cftllotrlnc

arpn ,n:n11ttt • 11o>1 of r,e1ors collte1h tty n:f� lO u 
..i1rn1J,.., (llalbc:rc ., o/, 100&).  Momna. 1be ldlpo:,c 
ll1111t ,�11i.sallon f.-iton, In a dcllcak balll\CW In !WIit 
homNII ub, lhc pcnllltlttlcn llllllatcd by 1- cn,,"'UI
d)v:11i.tc all in•'Dl•'Cd <di IYJl0$ (IIAl&hton tt ol, lOO?).
Thu I, Rffl In bmul can«t In \lhlcll ln.l\lfarrncd duclal
(t!ltll:llal cdl 1,n:,a, tllnlup lhe bull la,,una and ln....S. Ille 
m.,...,., _, CClllftl'IMIM 1<hlth b bis/,ly mtlchc;l In

..ilrc>M litNC al\cr nlllna lhc lumtn or ""'m"*Y duet 
(1 i.la)\ton t1 al, 2002). 

11..,.tn OJ"OIWC IO """It �IMilllftlla) chcmlc:alt 
dsrlllal a mdoalftl clillVJ'IO<'I hu i-.,lholOI IO tll<r
�Inc function, rauhtna In IIJH,v l'h>,loloelc
lln:sl,cu. n-, ffl<lnmno WNll«'n lncl..S.
pol,-: blnatNI M•phct,)11 (l'Clh) ancJ bbr-'mol-A cnrA) 
,,_ ........ -� ,.,.. .... nt ... """"_ i. .....,., ,n,...,,..,_ ., ""'

. ,_,___, ___ ._
.J. , •
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\\ npc: This - lllm .. ilia • balhro<m wd&hlne S(S)c 
plaonf CID a llall afacc. TIit sw,j«IS \\tlik \\ellnl\l lf&hl 
ct:::blq, lJ wilboul aiy sllOd on were made: io sand on Ille 
JCa1c ,_ill! I 'IC' lrMflcwor al fflO. Tllc raJl,,I "as � ID 
--".na. 

ll•lr.•1, nos ... mc:ewcd qairdl a 11.11, ,-atica1 wrucc 
willl lb< ,..hjct n --Ml bwc fool.C,d la III uprislll l")Slllon 
"lUIOIII •;, load seat oa W1lhoul ...Wn, lhe hc,cb from lhe 
pad aac lbc feet lq:,1 �. Mc:uumnmlS "we lal.n 
,.,Ill a sli,&i,a � bnlo,sf,l &o tllc ""1Ll( of lbc wbjtet's 
llea1. TIie I ..s., .. 1111, le-'tl ... 1a1. ... IO lhc nc:irat O.lm 

lied) i\t.11 I ado (BMI): This wuc:alculMtd from Ille body
wcic/11 •! holshl of lbc .,bjecu uslne Ille f0tmula $lated 
below 

\\'ah1 a.ad hip clr<•mrttta<n: Wal• cireumfucoec (In 
cm)"• mCGftd usina a rnca.uina Df'C pllCCd at lht 11111 •I
IC\-cl "bik hip elrcumfuu.lCC fin cm) wu maJlnd al 11,c 
"!Jail cii<wnfmr1« of Ille hip o, cr liaJ,1 dolhlna uslna a 
_.>lrddlabl• ll'Mtillrlna i.pc 111lhou1 .,,, r,rcisun, on lhe 
b.,Jy -,-. llolh lllllicQ '""' rc,c,ardod 10 lht IICMHI 
Cl.fem 

\\ ahl-'lr n1lo: TIiis "• ealcwaccd r,.,,,, Ill• railn or 11,c
.. ..i.11 rlmunfa«- 10 lhc hip c1mnnfar.,c,, l.c 
\l..w11dr),L 

\Va111.\1lah1 nllo: T1llJ ,.,,.. akul11Cll from 1hc ra1lo oflhc 
,.'lbl cim,mfamc<: io lht hri&hL 

Sa•rl• C611«tlon: Ten (10) ml of \fflOIIS blooll was 
otum'< from 1111rcublbl fOISa •tln of each aubj«t. The 
blood ,r, nrl• -, a11o,.--..1 10 dOI. mnc:ttd aJlJ Cfflllfuccd
111 J$ 'O ,p11 for S mloijlct ancr "hlch 1m1m .. .., S<perD1<'il 
1111d II Wi.111 •lO'C vo�I 01111)'11• wu done 

Dl«�t•lal ln,utlptloa,: � biochemical ln,Jko

Htlmolcd ,...,.. iffllm rol)'dll«i11111cJ blpha,)b (!'CDs) and
111q,1,mo1 "(DPA). <:crum rco, w or" "ere es1i11111Cd 
by liiy l'C"farma,u liquid d1rom1101nplly (ALLIANCll, 
r2£9J; Wai,n, USA) 

APly1.al l\hthod ror Dr A: Saum .,,,pies "''"' fonlllcd 
"i1h 12.J 1111noa,,,m, of bocorkally ltbtl<d i,h1halai« 
mclal'>•tilC'I,, JO .......,..., of labdltd blf!i,moi.A, 2SO 
nano.-inu of •·IIICUI> lumb<III r.,,_ glUCW'Olllllc. JOO 
mlcrnllua of""""""'""' atc1a10 buflcr trtl 6.S) 11111 10 
,...,.� 1cn of 11-alucuronlda.te (Ctchcrl..lllA t'OII 1:12. RO<N' 
nio..,Jical) 11,e umplet "'"' ml\cd and IIIC\lbalc..t at 1.,-c 
.. ...,.;_,., 10 allow rat lhe llqlUCUMl�lon 
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Followinc CIIZ)m&tio hydrolysis, a 20.U, aliquoc or Illes=plc wu lddtd to  70µL ofHPLC- s,adc ....,0 and !Onaof labeled 4-fflClbylwnbcUifcrOM 10 dcl.emih,cdeglllCUl'Onlcllltlon cffickncy. The rcnalnlna J1111plo wuloaded on IO 2.yma,t rapid tnoe solution (or automated JOIJdplwc atractlon (SPE). The 60millipml)mL Ouls-HIJ3canridgu wnc condilloncd with I ll'LC-grade mdlw,ol
(1ml) and O. I /11 formic acid (2ml). The Amplcs ,....,
dilut.cd ,.;tb S mL of 0.1 M formic add and loed<(I on tho

SP£ Clrlndgc DI a r.itc or l.llmUm,n. The canriJa• was
"tulcd "ith wwcr (1ml) and I� llldhmol In W11cr(2mL) 
at • now riie of I mUmln. Tbc samples wen, eluted ,-,th 
1.0mL of -IOnltnlc 111 now r11e of 0.S ml/min. The clu.ie
"� C\-.pora1cd to dr)11css Wida a JlrClm of d,y nllroccn and 
the residue wu tauspc:llool In 15,- mclllanol In ,.,1a (200 
microhtcn) and tnnJ(crml to glus tUIOUlllplcr ,WJ. 
Qla!J1y control or lhc anatysl, wu maln&alncd b)' anal,zina a 
method blanl (calf smnn) and ,,..., ,p,1.A:d =If savm 
s:amplcs (20nsfmL). The ckttcdon limit (0.lnimL) "" 
based upon a lower calilntlon standud (O..Snsfml) which 
p,e an l11J1Nment sip to noiJOi raponR ofl:1. 

Aaalyllul lllttbod for PClli: Scrum samples ""ff< mlAcd 
,�th methanol and a mhtlW'C or Internal slatld>nh "=
added to cor'ICCI for roan-cry and msurc: Qllllity contrd. The 
samples "en, !hen c.,tncttd llw'ee tlma ,.,11, ,..hc:,ca4c
d1Cthyl-c1hcr (1:1 1/v). Aflff C\-.pn&lon o(thc IOll'fflU th< 
fDI content "" d<1.em1incd 11191 lmculcally. The ra1 ""

rcdluolvcd In ,..hexane and llelltd ,.illl <GICfflll'llcd 
,uJj,huric add The: PCO, wen ..,...i..i from the bull oftllc
chlorinaicd oompounlh by cluttOII t!ln)uaJI • ,ilica SCI
column (4.ll or l'• .. 11eMl<Ktil'atcd llllc:a-scl). Tho Or11
Cnctlon, contalnlna the PCD, wu eluted "Ith JOml of n ·
hc.unc. Tho column• , .. n, ol ,l"<l'OII polarity 10 """ 

IJcndllcatlOII of anal)tCS .. 111ch ,..., � on ,e1entlon umn
rdatlvc 10 ln1,mal '1alld.udl. Quantlroallion "" JlC'fonD<d

usina mu! ilc>-cl calibrallon Cllr\'CS obtained by 1nj«t1on of 
PIIKiln:I sol�tion, of II leaP llvec dilfcrmt -.ionL 
The limit or dc1crmlllallon (L.00) was dcl•rminoq as thR'c 
Pandard dc1ladons (SD) abo,-c thc 1-aluc of lhc blanl. and 
\wd b_,_ � � 7 W, MNm (not lipid adjllStcd). 
Sampla wi•I. oonccntradons or LODs lhrcc SD abo,.., the 
bbnL ht,-..• 99'- probabihl) ofbclnc ,-.zero. To in<ruse 
thb p,obabl I)', the quanilficatiOII lfmltJ (LOQ) 11crc SCI II

hi&),«� tMR 111�1:.89;. In lhd case lhc I011ffl sundard 
00DCIOlllrMion --� used; 10pp'1 - ni. rq,rocklbllhy or 
lbc lDC'lhod ,,.., dcinorulral«I ll) 21 rq,lica1c dclmninalions 
iwna III in·h<Mc CQllrQI scnun sample anclud«I In the 
"""'>"*'*boldon .. :4-lhr--of'tllc Jlud). 

Slatbtkal ., aalylh 
S11111dol -l':vi'.lQI! Ji>, So-ial ..$clmc:n (SrSS) ,oRw:arc 
Holan rt�O computer ,oRw•� wu used for the analys,s or 
daia. l\,.>--1.ailcd ind(pcndtnl l•lesl of slJnific:an� II 95%

conrlden<c llmlt ,.;11, p<O.Ol ,...., conshlcn:d slgnlfocant for 
the 111ri&Ncs. PdllOII �Icon cocfrtclent 11'U med IO find 
rdailonrhlfll bd11'Cal quantit.oth"C ,'Ulablu. 

RESULTS 
Table I comperct rneantSC of aac, •CC at mtn:uchc(A/1(). 
•cc DI mcnopauic(A/ltP), "cl&ht. hclaht. body mass lnJc>t
(DMI), waist cltcumfaalCIC (WC), hip clrcumfer.- (IIC),
\\WSl•hlp ratlo (WHR). 1,wlsi•hcipt rllJo (WHR), Kn1111

r,ol�cd blpbm}ls and bl}phcnc,l·A In� cancer
subjcru(cucs) ond conuols. Comp111bon lhowcd ,ipifiain1
dltrcrmcu (p<0.05) In mtalttSC or \\Cigbl. height. waist 
clrcwnf<r<-. hip ,hcumfcro,cc, 11�·1\ip ftltlo, ""JI·
hdahl ratio, polychlorinatcd blr,ha\)b anJ bhpl,a,ol•A in
brQ)I c:arca subj«ts and conuols. There wen: no ligninc:anl 
dlffCTCIICC>I In � .,. II mmatd,c., age DI maq•- and 
bolly m,w iftdc<. 

Tabltl. 
pt,l 11wopomttrlc anJ biochemical lndicc, t"as1 c:ancu a,t,Jocu anJ COnJrob \Ulna Sllldcffl·, ,.

Compari- or dcmova c, an 
, ... comnoc 

PARA\11:Tl'ltS CASES 
\tu-I' N Mn"'-'-" I p Or•oanplok lo41cn ... 
0.90tl.lJ AO SI .IO<l.J2 •I OIi o.n.i 

Ap(r<anl 40 
UJliOJI 10 14.Jldl..U I.JOI 0 1:i. 

Ap II M--,,. U-,1 Jt 
46 7l11-" II 491104'6 •• Jt, 0 IZl 

�IIM�) 11 

• A11•...,._,1ri< lodkn
6t'1tl.0 '° ,,...,.1 61 J.7U 0.000-

Wrla),l(Ka) )9 

1.uu,01 40 I ..s6ol0.0 I J4J9 --� )9 tklo-(•)
UWOM 40 lJ.lltOM 17'2 I.N.j 

DMI (\ .. di
Jt 

• 
J6j4tl.JJ 40 , .. ..,. . ., 4..., OM-

w..-c ....... ,.,..,.. (OIi)
Jt -

'1900-144 40 '40Ul.l4 1..io 0011• • JY 
11,pCllftfflf-(cal • 

40 e.111001 o.u,001 4 073 0.000-J9 
.,,_,.,

• 
UJZtll'IO 40 419l&OJ'I 2.79S 0007° .It 

w •• ,ui. .,._
-· 

u1a,..,.1,,1 r,ra.,•""
OJl•0•7 41 O\hOlU ,w, .. ,r 40 ·-Pett

�' 

omou .. ..,.. .. QI Ill.II\ iG 40 • 
nPA( ...... ) 

., "1,lr ,..,J ,4r,Ji.J Al#tttll'lt J µ,,.., ,'01'/ -!),(II ,,.,1 73 
,f�lrhtl 
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Tabk 2. 
Corrclallon or demographic with whropomttnc Indices In

ranllcs '""' bfQ1I -ond con&rols. 
ladltn e ..... , t11ur 

.. �

llciiJtl v, Wtighl 

11c1gJ,1"' we

Height v, WI CR 
Wdghl I'S DMI 
Wcip-sAM 
WCv, WIIR 
WCYIWHT 
WC vs IIC 
IICvs WIIT 
Wl!R ,-s WI IT 
DMI "'WC 
DMJ "'IIC 
DMI "' \VI IT
AMPvsDMI 

(r.p-11l1r:s) 
OJ49,0.Cl29• 

OJ60, 0.026' 

0.925, 0.000• 
0.021, 0199 
O.S95, 0000'
0,9JO. 0.000'
0.770. 0.000'
0.779, 0.000'
0,4&S, 0.002' 
0.205, 0.216 
0.295,o.on 

0151, 0.123 
-0 629, 0.02, 

0. IJ9, 0.391 

0.222. 0.169 
0.20-I, 0.207 

-OJ21, O.Ol9'
0 697. 0.000' 
0.9)7,0.000' 
0.68.S, 0.000' 
0.660, 0.000• 
0.6311. 0.000• 
0.566,0.000' 
O.S62, 0.000' 
o.6St

1 
o ooo•

-0.0SJ, 0.70 

'-sl&nlnant: p-p·obebU11y. I'".,...,,.., correutlon 
eoefficirnl. D�ll·bod)- ma.u Inda. WC-...�il 
cltCUmfcrcna; IIC• hip dmunfcrcnce. WIIR•w•lll·hlp 
,.,lo_ WI "'°"'-.lii-hclebl ratio, AM""" II mrnarche. AMP. 
•It al mtnOfllllJC

• 

This pn:sa I Sludy shol>'t!d 1!111 llc::mop'lpblc lnJJccs (ace. 
•&cat mcn,n:bc, ap II mcnopouJC} are 1lmllar in bo(h bmul 
carQJ J'll•:alS (cases) and no,,- brcas1 canca ratlcnlS 
(conuols). nus could be bccowc lhc subJtCU 1>we Iii< 
f'Mfrhcd 

Sllili/'c,1 lly sillJlific:anl lncruses \\"<R obsa>� in 
1.-ciabl, b:i11d. "llist circumf&alC'e (WC). hip cimm,faalN 
(IIC). "�!l·hlp rlllo (\VHR). wdght-hciQ11t ..ilo (\Vin) In 
cmcs ,.,_,,, com,-,cd 11ith col'IIIOIJ (p<0.05). NIIII-Slsn)OCIIII 
illaaSC .1-:u obl,rvcd In bod) mm indc., (DMI) In cases 
11bal r.mpom! "'th the COIIJ'Dls. Thil sillJlilics llut 
ldlpml1, could be a conlncutor)' raaor In lhc 1ClioloS)' of 
brUSI -· Wllllc WC hu boa, sho,.,, as an ICClnlc
puliclor of vlsanl ldlpowty dthcr alone or In combination 
,.;111 DM11 v\KUSI ra1 rmwns more assod11cd "'"' 
lncraucd ruk or - dcvdopncnl (Stdl'rn ., nt, 2009). 
The .,..iaUc cfT«IS t,\a,cd by 11,anl adipasity are focus 
of much � (Donohoe �, al, 201 I}. WIIR 
maswmn n&s IN) be more rdc1'anl In dclcrro,nlna 
cwdlova,wlar riJl than WC alcne. "'hcllicr this Is lhe cue 
f« cancct rul. Is not )"ti bo"11 (Donohoe n al, 2011). DMI 
Is fflOda...i "ilh an lncr<&lCd lnc:kknc,, of miny l)pc:s of 
canccr ltdi;Jlng brt:lsl cancc, (Rcndlan ,r ol. 2003, 
!>->hoc ,-, al, 2011). Th<tt ls 11111 r-uchy of  lnfomwion 
on Ille lnvohC111C111 of IIC and \VIIT In lhc IICllolCJtY of 
lffatl no.cc, (� ,, ol, 2011). J•os,d,·e condalJons 
'""' ol.,l\<d tmong \\C and WIIR. WIIT, HC: IIC 111d 
w,n� IVl!lt a nd  \VIIT In both cues ond controh. IIOWC\Cf, 
po1,III-. 11im:la1lcw _, heigh!. wdp1. \\C and \\-11R: 
OMI 11d "dCill wa<1 ot.er-,:,d in � Ollly. \Vcl&ht 
carrehlo.l ncpthcly ,.,th 1gc 11 mcNrChe (AM) ml) In 
CDIU0-4. The diJTaa,cu and ....,,,L,uoru, wm: stlllSllcally 
slf!lll'¼:ull (J,<0.05). This is cqmlly • pc<ntc:r 10 the raa t11a1 
adlpatll)' pbJ1 • �or role In -1,1lo1osY 

llurr1,1n1 arc C\pol<'d dolly to • 111ri<ty or cor11roundi, It 
It 11tu1 llldy 1h11 even If DOiie o( lhae chvnlc:als ,-II an 
cfT«ilyc lad. the a,n,bination or mlllUrc or dlemicalJ .,., 
bcalmc, lftlC2lll&1. These chtrnlc:ah cnlff Ille food d1&ln and 
ICCUffllll Uc In anlmalJ up IO hum.vu (l.ulnno ti "1 , 20 ll) 
O� (Dr A),• brcll.down produn of COlllnp In food 
and bclcraae con11incn, may 11C1 • ocsuoaai ru,q,cor 
a,onbL In lblt pCICIII •udy, lhttt "" 1 ,1an1oeaa11ncrcasc 
ln lhc ><Nffl OPA Intl In CMa .. ha, coml*'Cd .. ,111 lhc: 
a,nuol, Thia It In contonance "1th lhe ou1come or a similar 
stlldy\Fmuonda and Rimo. 2010) 

In thh 1,-.11 stlldy, slp,Ulcan1 1ncn,uc wu °'-'a.I
In lhc 11""" PCII lc>'\elJ In C11X3 "'- -pwcd '"1.11 1k 
-Jlt lhcn b NTffllly l)IU(ily oflnft'fflWJon oa females
""° .. I\Oft-(ICICUJ*lonolly aro,<d. ponlcularlp "' N"tJmL 
S- l'ol)dllc.lnalal btp/,fflylt (l'Cl)s) KIIYllc fv)I
h).irll:*1lffl ttCiCJ'I« (llhA)(\.ulnr,o ti al :Oil), Allllo,,p

DISCUSSION lhe rec,chanbm, tlniul), "'hie.Ii Ahli �latc,a mc,v
lhe Inc� or brull cancer mctal:olbm .,. not dart7 � a-iL ,.,th

R«all 11uc£u hi•• &hOlm II\II la rcc,a,t ,-- f*'kllllrl) In oairosra ,_,.co,�>' bo ln1·ollt\l (l.ldffeo fl at, 20Ul In Nlaal• IJ m lhl lncr<aiC o/ h.s oble\tt at1loloV R-11y, 1t1uch n� i., -**" I� 1M
)111fflltr "°""" ....,.._,. Nt,,Oi1 and Cl,arb-0.vla. &1•l......,..n11I IOUCW\" lncluJona OPA 11\ol l'Clh CM &fl«I
(AtleJUI\\Mtml " ol. ,oo6, 

rl•l (actco ore ,clllcJ IO II(• -� l\lnela Ind - l'l'O<'°UJ1u1e �
1001). 111c ,n011 aubl�

1 ,...,.,ck. Ille 011C111t°1'1'* anJ ltad,a,11 to �I fflll!,llam l,le canmn (\lll1ialolca
tune hormone .,.r,o,urc, «:,.i.,crlne dlwvrt••• •"'-- '' d, :ioo&, Ahn"•, :OIC� I n11et ,r ,_, !011\. Thu 
Nl'.<nl17, opll\ft • � ..., R- lOIII', f..U,a "'ff('IUm.f11etlhalo1l,1Mhe....,e....1Jt..-ol
lllroplly c1 al� 2012. r 

,c_._r, 2006) _.�,.,..J f/ ""'"' .,J l,rNJ A"*I• • (Jt,,_ 10141 �'I ,r Ill
'" 

UNIVERSITY O
F IB

ADAN LI
BRARY

ARICAN DIGITAL HEALTH RESPOSITORY PROJECT



• 

I 

• 

Rt<oa1mcod1lio• 
Pollcics alllled 11 �, lhe p'ICllot or l*b&ina or
food products or_ ,.,th lllllmllsc:oru•n•"I OPA ihoulJ 
be put in pl- by lhe rtlcvw ••lhanly Adequalc 
ma1111a11ncc or heDrdous .. uc ._Pl and cil)' 1...Wlls u 
.. ,u u conllOI of illcpl or imp.ope dumpinJ or h� 
Oulcl•'coolMU., leab (roe cJccuical lnlllfonncn Md ocher 
cqulpmcnl, bumina of mcdlc:al, lllCkulrial or 01y waste from 
� QIIISWDa' c-Ss llkc 1cla,lsio,u ml} millet 
cn,ironmcmal pollwon due ID l'Clls. T1lcsc .,..csfa 
IO&Cthcr "ilh coruumpclor(1bcalllly did aoJ lifCSl)lc rmy 
pm cnl, pu«t and rcdaa doc hip monalll) 1>1()011,., "ilh 
b<ast cancer In NiJcri& 

rhelat1,lr- C..nr

kffarrJ IS 4QJ dot 10.1116,'bcrJ,49-4 
Cl,u.nl,:11: R and Bose K (2009). Ccnlrll adlplSll), bod) 
._ n. .:x Md p,,c_ bod) C. •mns D..,..itt H,n.1o 
"'*""-dw•·llcn o( dumd1.m. Wesi Bcnpl, lnd"ia. 11w 
""" �,,. .,__._, :.32•} 7 

Donoho( 0.. Do)lc St.. Reynolds JV (2011). Vasccnl
�I)'. ituwo, railllnCIC and .-,., ruLOllbctolol)' 
and MQbolic Syndrome. l(l2) doo IO.ll16117.SJ..S996-
l•I? 

fll'lllat I \1, £1111011 CA. 0- \IR. \kGaniasJc BP, 
Out At.. Fmskc RA (2011). Diornatlffl or dllorp)nfo.
� Md dTca 11 ll1>i,tlan C)l)IIDft Odd "'ulcn. 
Em/ro,, /ltollhl'tnp.119'.IOl-106 

rcman.ic1 SV. RUSJO J (2010)� anJ ACnOCSU"Og<11J In 
braJl rwa. Tor.wl l't1JIJN1. ll(l):l 1�122 

Gt.y J, E ,ans N. T1)lor D, Rim, J, Waller M (2009): Stoic 
o( 1hr 1 •idc-· Ille--,.,., bffiottn bn:aSI cancer and 
lhc ai,-l'CIIIIIICl'II. ,,,, J Om,p £,mro,t Jl�tli U;4)-71 

li.la),WI LA. 111)'"1:1 JJ, Ooull J, �R12002). An 
n-.Jalloa of lhc poa,Nc c:ardnosfflialy or BPA ID
hun:al•i. Rrplt11ory Toxkol and Pllon,,ocol.1.S:?Jl-$4

I Lllbaa "· Wcrmlcdl-AJIMIOlm t.. Schac 1'£ (2001). � 
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