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Abst rac t 
Background: A f r i c a n s h a v e b r e a s t c a n c e r 
expressions different from Caucasians. Interactions 
between*oest radiol (E , ) , ad ipos i ty and thyroid 
hormones in breast cancer development have been 
reported but controversial. The study was designed 
to inves t iga te the r e l a t ionsh ips among thyroid 
hormones, E, and adiposity in Nigerian pre and 
postmenopausal women with breast cancer (pre cases 
and post cases respectively). 
Methods: One hundred and sixty nine non-pregnant 
women aged 48.3±1.3 years were recruited for this 
study. They comprised of 85 histologically confirmed 
breast cancer patients (prc-thcrapy) matched with 84 
apparent ly healthy women without breast cancer 
(controls) according to age and menstrual phase. 
Anthropometry was obtained by standard methods. 
Blood (10ml) was obtained from participants for 
d e t e r m i n a t i o n of f r e e t h y r o x i n e (fT^), f r e e 
triiodothyronine and thyroid stimulating hormone 
(TS11) by e n z y m e i m m u n o a s s a y (EIA) . Data 
analysed by chi-squarc, s tuden ts t-tcsl and multiple 
regression were significant at p <0.05. 
Results: 16(29.63%), 18 (33.96%); 12 (22.22%), 4 
(7.55%) pre cases and controls were overweight and 
obese respectively. 12 (38 .71%), 15(48.39%); 8 
(25.81%), 4 (12.90%) post cases and controls were 
overweight and obese respectively. T h e IT, was 
significantly higher in pre and postmenopausal cases 
than controls (j><0.05). Only waist circumference had 
inverse relationships with TSH in both pre cases and 
post cases (a=-8.790, /;=0.005). E, was elevated in 
post cases only (/;<0.05) but had no relationship with 
any of the thyroid hormones in all groups. 
Conclusion: Altered ad ipos i ty and subcl inical 
hyper thyroidism may be associa ted with breast 
cancer. Weight control and thyroid hormone testing 
may improve associated morbidity and mortality. 
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Resume 
Contexte: Les AlVicains ont des expressions de 
cancer du scin diflercntcs des Caucasicns . Des 
interactions cntrc Tcrstradiol (E,), Tadipositc ct les 
hormones thyroVdienncs dans 1c dcvcloppement du 
cancer du scin ont etc rapportces mais controversies. 
L'ctudc a etc conguc pour cludicr les relations cntrc 
les hormones thyroVdienncs, FE ; ct I'adipositc clicz 
les femmes nigcriancs pre ct post -mcnopausees 
attcintcs d 'un cancer du scin (prc-cas ct post-cas 
rcspcctivemcnt). 
Methodes: Cent soixanlc-ncuf femmes non enceintes 
agccs de 48,3 ± 1,3 ans ont etc rccrutcs pour cettc 
etude. lis comprcnaicnt 85 paticntcs attcintcs d 'un 
cancer du scin confirmees histologiqucmcnt (prc-
thcrapic) assortics avee 84 femmes apparemment en 
bonne santc sans cancer du scin (temoins) en fonction 
de Page et de la phase mcnstrucllc. L'anthropometrie 
a etc obtcnuc par des methodes standard. Du sang 
(10 ml) a etc prclcvc sur les participants pour la 
determination de la thyroxine librc ( fT 4 ) , de la 
t r iodo thyron inc l ibrc ct de la t hy reos t imul inc 
(TSH) par immunodosagc enzymatique (EIA). Les 
donnccs analysccs par lc chi-carrc, lc test t d 'clcvc 
ct la regression multiple ctaicnt significatives a p 
<0,05. 
Resultats: 16 ( 2 9 , 6 3 % ) , 18 ( 3 3 , 9 6 % ) ; 12 
(22 ,22%) , 4 ( 7 , 5 5 % ) prc -cas ct les cont ro lcs 
ctaicnt en surpoids ct obcscs rcspcct ivemcnt 12 
(38,71%), 15 (48,39%); 8 (25,81%), 4 (12,90%) 
post-cas ct les controlcs ctaicnt en surpoids ct 
o b c s c s r c s p c c t i v e m c n t . Lc f T 4 c t a i t 
significalivcmcnt plus eleve dans les cas pre ct 
post m c n o p a u s i q u c s que chcz les t emoins (p 
<0,05). Scul la circonfcrcncc de la taillc avait des 
relations inverses avee la TSH dans les deux cas 
prc-cas ct post-cas (fi = -8,790, p = 0,005). L 'E , 
ctait clcvcc dans les post-cas sculcmcnl (p <0,05) 
ma i s n ' a v a i t a u c u n lien avee les h o r m o n e s 
thyroVdienncs dans tons les groupes. 
Conclusion: Unc alteration de Tadipositc ct unc 
hypcrlhyroVdic sub-clinique pcuvcnt ctre associecs 
au cancer du scin. Lc controle du poids ct lc test 
des hormones thyroVdienncs pcuvcnt ameliorcr la 
morbiditc ct la mortalitc associecs. 
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IMots-cles: Hormones tliyro'uliennes, a'strogene, 
adiposite. cancer dit sein, anthropometric, etat 
mcnstruci 

Introduct ion 
Breast canccr is the most common type of cancer 
among women worldwide with a noticeable fatality 
rate [1]. The genetic predisposit ion of African 
women, par t icular ly younger women to triple 
negat ive breas t canccr e x p r e s s i o n s has been 
suggested as a reason for the aggressiveness of the 
disease. These women present late in the clinic with 
advanced breast cancer in stages 3 and 4 [2]. Despite 
these associations, the pathophysiology of breast 
canccr is inconclusive. 

The growing and developing breasts require 
the coordinated action of several hormones such as 
oestrogen, progesterone, and thyroid hormones [3]. 
Oestrogen, progesterone, gonadotroph ins, adiposity 
and their probable interactions with endocrine 
disruptors resulting in cpigcnctic changes have been 
reported as possible mechanisms in breast canccr 
development [4]. Ocstradiol is a potent mitogen for 
normal mammary gland while thyroid hormones 
a p p e a r to s t imula te lobula r development , 
contributing to the differentiation of normal breast 
tissue [5]. It is postulated that the thyroid gland 
interacts with the breast tissues based on the common 
property of the mammary and thyroid epithelial cells 
to concentrate iodine by a membrane active transport 
mechanism. Additionally, TSH rcccptors in fatty 
tissues which arc abundant in mammary gland have 
been reported to be a possible reason for this 
interaction [6, 7]. 

Thyroid hormones a rc the only iodine-
containing substances of physiologic significance in 
vertebrates [8]. Thyrotropin releasing hormone 
(TRH) acts on the pituitary thyrotropes to stimulate 
both the synthesis and release of TSH. Thyroid 
stimulating hormone controls the size and number 
of thyroid follicular cells. It stimulates the thyroid 
gland to produce thyroxine (T,). Thyroxine, a pro-
hormone is converted to triiodothyronine (T,), the 
active form of thyroid hormone in the peripheral 
tissues by 5'-dciodination [8, 9|. 

The relationship between breast cancer and 
thyroid hormone is controversial 110). Many studies 
show that thyroid diseases arc common in women 
with breast canccr whi le o the r s observed no 
association between thyroid diseases and breast 
canccr [6, 11]. Many forms of thyroid diseases 
including hyperthyroidism have been identified in 
assoc ia t ion with breas t c a n c e r [ 12-14). The 

contribution of subclinical hyperthyroidism to breast 
tumour g rowth has been s p e c u l a t e d in 
postmenopausal patients [10]. The importance of f l \ 
in the physiology of fibrocystic breast disease 115] 
has also been suggested. 

I n t e r ac t i ons between E^ and thy ro id 
hormones in the development of breast canccr have 
been reported. Physiological concentrations of T ; , 
the more ac t ive form of thyro id ho rmone , 
significantly enhance E, growth stimulation of a 
number of human breast carcinoma ccll lines [16]. 
In T47D breast cancer cells, E : and T , similarly 
regulate ccll cycle progression and proliferation 
ra i s ing the p 5 3 level and c a u s i n g 
hypcrphosphorylation of pRb [17]. The mimicking 
of E, by T, at supra-physiologic concentrations and 
in the absence of E, possibly through the ER in breast 
canccr ccll line has been demonstrated [18]. 

Obes i ty , a g lobal ep idemic with an 
increasing prevalence, is associated with increased 
risk of metabolic diseases including canccr [19]. 
Cent ra l obes i ty has been linked with thyroid 
dys func t i on [20] . T r i i odo thy ron ine r egu la te s 
metabol ic p rocesses and thc rmogcncs i s [21]. 
Impaired thyroid function might be associated with 
dyslipidcmia and insulin resistance which have been 
implicated in breast carcinogenesis [22, 23]. Reports 
showed that subclinical and overt hypothyroidism 
are frequently associated with weight gain, decreased 
thcrmogcncsis and metabolic rate [24,25]. Emerging 
evidence suggests that slight variations in thyroid 
function, even as indicated by tests that arc within 
laboratory reference ranges could contribute to the 
development of regional obesity and the tendency 
to gain weight [26, 27]. 

The menstrual status of women may be an 
important determinant of breast canccr as differences 
were observed in the pattern of hormones and some 
hormone receptor express ions in pre and post 
m e n o p a u s e . Ocs t r ad io l w a s a s soc i a t ed with 
postmenopausal breast canccr while triple negative 
rcccptor expressions (Oestrogen, progesterone and 
human epithelial receptor 2 rcccptor expressions) 
were more prominent in premenopausal breast canccr 
|4 | . 

Although, several studies on breast canccr 
have been conducted in Nigeria to identify its 
aetiology and possible mechanisms to improve 
patient management, there is paucity of information 
on the association of thyroid hormones with breast 
canccr. We therefore investigated the role of thyroid 
hormones and their interaction with oestrogen and 
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adiposity in Nigerian pre and postmenopausal women 
with breast cancer. 

Materials and methods 
The study was a prospective case-control study 
conducted in the Surgical Oncology Clinic of the 
Department of Surgery, University College I lospitaL 
Ibadan. The study protocol was approved by the 
University of Ibadan and University College Hospital 
Health Review Committee. Informed consent was 
obtained from the participants before recruitment 
into the study. Participants were recruited between 
April, 2011 and March, 2014 [4]. 

Study participants 
One hundred and sixty nine non pregnant women 
aged 28-80 years were consccutivcly rccruitcd for 
this study. Eighty-five were histologically confirmed 
breast cancer patients who had not commenced 
treatment (Cases) . They were rccruitcd by the 
Surgical Oncologist from the Surgical Oncology 
Clinic of the Department of Surgery, University 
College Hospital, Ibadan. Eighty-four non-pregnant, 
apparently healthy women who served as controls 
were recruited at three Primary Health Clinics (PHC) 
in Ibadan North Local Government Area of Oyo State 
namely; PHC, Idi Odundun, Agodi, PHC, Agbowo 
and Elderly Women/Widows Clinic, Agodi-Gatc. 
Their breasts were examined by trained nurses for 
the presence of any breast lump. They were asked if 
they felt any pain or had any discomfort in their 
breasts. Those that complained of pain, discomfort 
and/or had lump in their breasts were excluded from 
the study. One of the controls was excluded from 
the study due to incomplete data on questionnaire 
and insufficient blood sample [4]. 

Each cases was matched for age and menstrual 
status (follicular phase, luteal phase and pre and 
postmenopausal) with the controls. Participants were 
reported as postmenopausal if they had slopped 
mens t rua t ing over the last twelve months [1]. 
Participants that had bilateral oophorectomy were 
also considered postmenopausal. Both cases and 
c o n t r o l s we re s u b d i v i d e d in to pre and 
postmenopausal groups (54 premenopausal eases; 31 
postmenopausal cases; 53 premenopausal controls; 
31 postmenopausal controls respectively). 

Exclusion criteria 
Pregnant women and those who reported being on 
hormonal drugs (i.e. contraceptives), had other types 
of cancers and/or hypertension were excluded from 
the study. Postmenopausal women on hormone 
replacement therapy were also excluded |4j . 

A n throponwtri i • indi < es 
Anthropometric indices: weight, height, body mass 
index, waist circumference, hip circumfcrcncc, waist-
hip ratio, waist-height ratio were measured by standard 
methods described and reported elsewhere |28). 

Sample collection 
Ten ml of venous blood was collcctcd from each 
woman into plain bottles. For p remenopausa l 
participants, blood samples for determination of E, 
were drawn between days 5 and 9 of their menstrual 
cycle in follicular phase (forward dating) and 5 to 9 
days before the anticipated start of their next 
menstrual cycle in the luteal phase (backward dating) 
[4]. This was done by applying a tourniquet 10-15 
cm above the intended puncture site to obstruct the 
return of venous blood to the heart and to distend 
the vein. The site of puncture, the medial cubital vein 
in the antccubital fossa was cleansed with alcohol 
swab . The blood was a l lowed to re t rac t and 
ccntrifugcd at 3500 rpm for 5 minutes. The resulting 
scrum was aliquotcd and stored at -20°C until 
analysis [4]. 

Hormonal assay 
Scrum fT3, fT4, TSH and E, were determined by 
enzyme immune assay on T O S O H AIA System 
Analyzers (Tosoh Corporation, Tokyo 105-8623, 
Japan). Values for TSH, fJA and E, have been 
reported elsewhere [2, 4]. 

Stat is ti ca I analysis 
Data were analyzed using the statistical package for 
social scientists (SPSS 18.0) SPP, Inc., Richmond, 
CA. Ch i - squa rc test was used for categor ical 
variables, student's t-tcst was used for comparison 
of quan t i t a t ive var iables . Mul t ip le regress ion 
analysis was employed to determine relationships 
be tween v a r i a b l e s . p < 0 . 0 5 w a s cons ide red 
statistically significant. 

Results 
In the p r emenopausa l cases and cont ro ls , 26 
(48.15%), 31 (58.49%) had normal weight, 16 
(29.63%), 18 (33.96%) were overweight and 12 
(22.22%), 4 (7.55%) were obese respectively. There 
was no significant dilTercncc in the BMI classes in 
the premenopausal cases and premenopausal controls 
(y;<0.05). In the postmenopausal cases and controls, 
11 (35.48 %), 11 (35.48 %) had normal weight, 12 
(38.71 %), 15(48.39 %) were overweight, and 8 
(25.81 %), 4 (12.90 %) were obese respectively. 
There was no significant difference in the BMI 
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Table 1 Thyroid hormones and measures ofobesity in premenopausal women wilh breast canccr and controls 

Variable Pre Cases (n 54) Pre Controls (n- 53) t P 

Age (years) 40.91+0.65 40.74+0.64 0.187 0.852 
Blood Pressure 
SBP(mmllg) 122.96+1.44 119.04+1.24 2.062 0.042* 
DBP(mmllg) 82.41 + 1.12 SO.94+1.02 0.967 0.336 
Anthropometric Indices 

5.321 Waist circumference (cm) 88.54+1.42 78.25+1.31 5.321 <0.001* 
Hip circumference (cm) 100.52+1.47 95.98+1.04 2.512 0.014* 
Body weight (Kg) 67.99+1.87 60.14+1.30 3.435 0.001* 
Height (m) 1.63+0.01 1.57+0.01 4.345 <0.001* 
Body mass index (Kg/m2) 25.70+0.68 24.51+0.51 1.401 0.164 
Waist hip ratio 0.88+0.01 0.81+0.01 6.073 <0.001* 
Waist height ratio 54.55+0.96 49.97+0.88 3.516 0.001* 
Hormones 
E, (pmol/L) 452.84+43.34 430.82+46.47 0.347 0.729 
IT,(pmol/L) 3.59+0.39 3.49+0.06 0.249 0.804 
lT^ (pmol/L) 17.83+0.56 14.89+0.33 4.507 <0.001* 
TS1I (mlU/L) 1.75+0.17 1.48+0. II 1.357 0.178 

n-number of participants, t=Stuc/ent's t-test. P=probability value, *=significant. mean± SEM (standard ermr of 
mean). Pre Controls ^apparently healthy premenopausal women without breast cancer. Pre Cases=Premenopausal 
women with btvast cancer, SBP=systolic blood pressure, DBP-diastolic blood pressure, E = ocstradiol, jT = free 
triiodothyronine. )T = free thyroxine, TSH= thyroid stimulating hormone. pmol/L-picomol per litre. mlU/ 
L-milliinternational unit per litre. 

Tabic 2 Thyroid hormones and measures ofobesity in postmenopausal women with breast canccr and controls. 

Variable Post Cases Post Controls t P 
(n=31) (n=31) 

Age (years) 61.23+1.50 61.65+1.48 -0.199 0.843 
Blood Pressure 
SBP(mmHg) 122.26+1.84 120.00+1.61 0.925 0.360 
DBP(mmHg) 80.32+1.27 80.3+1.18 0.000 1.000 
A nthropometric Indices 
Waist circumfcrcncc (cm) 92.16+1.73 89.87+1.46 0.969 0.337 
Hip circumfcrcncc (cm) 103.94+1.70 102.74+1.67 0.500 0.619 
Weight (Kg) 71.39+2.18 65.61 + 1.67 2.103 0.010* 
Height (m) 1.63+0.01 1.59+0.01 2.340 0.023* 
Body mass index (Kg/m2) 26.81+0.65 25.85+0.65 1.048 0.217 
Waist hip ratio 0.89+0.01 0.88+0.01 0.716 0.477 
Waist height ratio 56.63+1.56 56.49+0.91 0.093 0.930 
Hormones 
E, (pmol/L) 156.48+12.42 90.42+3.59 5.036 0.000* 
ri\(pmol/L) 3.14+0.09 3.34+0.11 -1.372 0.175 
1T4 (pmol/L) 17.65+0.58 14.33+0.39 4.785 <0.001* 
TSH (mlU/L) 1.62+0.17 1.33+0.14 1.355 0.181 

n=number of participants, t=Student\s t-test, /^probability value. *--• significant, meant SEM (standard error of mean). 
Post Controls apparently healthy postmenopausal women without breast cancer. Post Cases Postmenopausal women 
with breast cancer, SBP=systolic blood pressure. DBP=diastolic blood pressure, E,-ocstradiol. fTx= free 
triiodothyronine, IT4 free thyroxine, TSH thyroid stimulating hormone, pmol/L-picomol per litre, mil)/ 
L-milliinternational unit per litre. 

c lasses in the p o s t m e n o p a u s a l ca ses and 1 ab le I shows compar i son ol age, 
postmenopausal controls (/;<0.05). reproductive, anthropometry, ocstradiol and thyroid 
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h o r m o n e s be tween p r e m e n o p a u s a l c a s e s and 
premenopausal controls. The IT, levels as well as 
all anthropometry except BMI were significantly 
higher in p remenopausa l ca ses c o m p a r e d with 
premenopausal controls (/><().05). 

T a b l e 2 s h o w s c o m p a r i s o n of age , 
anthropometry, oestradiol and thyroid hormones 
between postmenopausal cases and postmenopausal 
controls. Only body weight, height and IT, were 
s i g n i f i c a n t l y h igher in p o s t m e n o p a u s a l ea ses 
compared with postmenopausal controls (/;<0.05). 

Tabic 3 shows multiple regression of thyroid 
hormones and anthropometric indices in pre and 
p o s t m e n o p a u s a l c a s e s as wel l a s p re and 
postmenopausal controls. Similar relationships were 
observed in pre and postmenopausal eases. Hip 
circumference and waist hip ratio were positively 
related with T S H ((5-6.430, />=*0.000; (5-6.118, 
/;=().000, respectively) while waist cireumfcrcncc 
had an inverse relationship with TSH (|5=-8.790, 
/>=0.005). In premenopausa l controls, only hip 
c i reumfcrcncc and waist hip rat io had posit ive 

table 3 Multiple regression of thyroid hormones and measures of obesity in women with breast cancer and controls, 
premenopausal women with breast cancer and controls, postmenopausal women with breast cancer and controls 

Groups Dependent Predictors P 

Case 
R2=0.194,F=2.010,p=0.050 fT, TSH -0.267 -2.309 0.024* 

Height 2.414 2.635 0.010* 
R2=0.252,F=2.815,p=0.007 TSH n \ -0.248 -2.309 0.024* 

Height 1.919 2.143 0.035* 
Controls 
R2=0.219,F=2.308,p=0.024 1T4 fT, 0.221 2.016 0.047* 

Waist circumference 8.921 2.722 0.008* 
Waist height ratio -9.149 -3.358 0.001* 
Height -1.990 -2.611 0.011* 

R2=0.142,F= 1.364,p=0.220 TSH Hip circumference 3.914 2.708 0.008* 
Waist hip ratio 3.006 2.543 0.013* 

Premenopausal cases 
R2=0.714,F=5.81 l,p=0.000 TSH Waist circumfcrcncc -8.790 -3.148 0.005* 

Hip circumference 6.430 4.622 0.000* 
Waist hip ratio 6.118 5.232 0.000* 

Premenopausal controls 
R2=0.260,F= 1.677,p=0.124 f r , Waist circumfcrcncc -12.635 -3.119 0.003* f r , 

Hip circumfcrcncc 3.852 2.212 0.032* 
Height 2.139 2.031 0.048* 
Waist hip ratio 3.264 2.095 0.042* 

R2=0.239,F= 1.498,p=0.179 n * Waist height ratio -8.684 -2.274 0.028* 
R2=0'.271 ,F= 1.780,p=0.100 TSH I lip circumference 5.263 3.214 0.002* 

Waist hip ratio 4.633 3.172 0.003* 
Postmenopausal cases 
R:=0.714,F=5.811 ,p=0.000 TSH Waist circumference -8.790 -3.148 0.005* 

I lip circumference 6.430 4.622 0.000* 
Waist hip ratio 6.118 5.232 0.000* 

Postmenopausal controls # 
W 0.746,F=4.567,p=0.006 n \ rr4 -0.454 -2.153 0.049* n \ 

Body mass index -0.391 -2.491 0.026* 
1 leight -4.677 -2.361 0.033* 
Waist height ratio -14.308 -2.372 0.033* 
f l \ -0.547 -2.153 0.049* 
I leight -5.772 -2.806 0.014* 
Waist circumference 16.067 2.236 0.042* 
Waist height ratio -18.627 -3.076 0.008* 

"•-significant at p<0.05, beta- Standardized coefficient, p Probability value, IT,-free triiodothyronine, 114 free 
thyroxine. TSII Thyroid stimulating hormone 
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relationships with TSI I (|l- 5.263. /;=0.0()2: (i-4.633. 
/ ; - 0 . 0 0 3 , r e s p e c t i v e l y ) . A d d i t i o n a l l y , hip 
circumference, height and waist hip ratio had a 
positive relationship with 1T; ((1=3.852. /;=•().032; 
\\~2.139, /;=~0.048; 11=3.264, /;=().042. respectively) 
while waist circumfcrcncc was inversely related with 
IT, (p—12.635, / ;~0.003). Waist height ratio was 
inversely related with 1T4 (P=-8.684, />=0.028). In 
pos tmenopausa l cont ro ls , no re la t ionsh ip w a s 
observed between anthropometric indices and TSII. 
However, fT4, BMI, height and waist height ratio 

•were inversely related with IT, (|S=-0.454, /;=0.049; 
P=-0.391,/;=0.026; p=-4.677,'/;=0.033; p=-14.308, 
/;=0.033, respectively). Free triiodothyronine, height, 
waist height ratio were inversely related with fT4 

(P=-0.547,/;=0.049; p=-5.772,/;=0.014; p=- 18.627, 
/;=0.008, respectively). Waist circumfcrcncc had a 
positively relationship with fT4(p=l 6.067,/;=0.042). 

Discussion 
T h y r o i d h o r m o n e s m a y be c r i t i ca l in the 
pathogenesis and progression of diseases due to their 
regulatory role on ccll maturation [29, 30]. Thyroid 
signalling may be altered in canccr as a result of the 
activation of growth kinase signalling which may 
be of physiological relevance [31, 32]. Individuals 
with thyroid dysfunction have been reported to have 
an increased occurrence of breast canccr compared 
wi th hea l thy women. Howeve r , the po ten t ia l 
association between thyroid conditions and breast 
canccr risk is inconclusive [13, 33-35]. 

Scrum levels of the thyroid hormones in the 
study participants were within the normal reference 
interval (fT3: 3.2-6.0pmol/L, fT4: 10.6-21.0 pmol/L, 
TSH: 0.38-4.3 ImlU/L). However, only scrum fT4 

was s i g n i f i c a n t l y h igher in both p re and 
postmenopausal women with breast cancer compared 
with their respective controls (/ ;<0.05). This is 
consistent with other reports | 6 , 36]. Emerging 
evidence shows that changes in thyroid hormone 
levels within normal range may be associated with 
proliferative activity of breast tumours in euthyroid 
patients with breast canccr 137]. 

The interactions between ocstradiol and 
thyroid hormones in the development of breast 
cancer have been reported [16]. Physiological 
c o n c e n t r a t i o n s of T , , have been s h o w n to 
significantly cnhancc ocstradiol growth stimulation 
of a number of human breast carcinoma ccll lines 
[16]. The elevation of both li, and IT, were observed 
in p o s t m e n o p a u s a l e a s e s c o m p a r e d wi th 
postmenopausal controls in this study. However, 
there was no s i gn i f i c an t d i f f e r e n c e in the 

premenopausal group in this study. This indicates that 
they may independently exert their influence in breast 
canccr development. 

The association of increased adiposity with 
breast cancer as observed in this study has been 
repor ted p rev ious ly | 4 | . All the i nd i ca to r s of 
a d i p o s i t y w e r e s i m i l a r be tween p r e a n d 
postmenopausal cases but not controls in this study. 
This suggests that the involvement of obesity in 
breast carcinogenesis is irrespective of menstrual 
status. The association of regional adiposity with E, 
in postmenopausal women with breast canccr and 
apparently healthy women with increased adiposity 
was previously reported [4, 38]. This indicates that 
obesity alone may not contribute to breast canccr. 

Obes i ty is marked by a l te ra t ion in the 
production of adipocytokincs-lcptin and adiponcctin. 
The promotion of breast carcinogenesis by increased 
leptin levels and decreased adiponcctin levels have 
been reported [39, 40]. Leptin is strongly angiogenic 
and may increase tumour angiogcncsis by directly 
acting on the endothelium or by increasing local 
vascular endothelial growth factor (VEGF) secretion 
[41, 42]. However, a previous study by Fabian et al 
reported an association of high leptin levels with 
increased adiposity in apparently healthy women as 
a compensatory measure for the maintenance of 
normal blood pressure [38]. Systolic blood pressure 
was significantly higher in premenopausal cases than 
premenopausal controls in this study (/;<0.05). 

Thyroid hormone receptors expressed on 
visceral and subcutaneous fat directly influence 
various functions of the adipocytes [43]. Indicators 
of various regional fat depots had relationships with 
TSH, fT3 and 1T4 in pre and postmenopausal eases 
and controls in this study (/;<0.05) consistent with 
o ther s tudies [44- 47] . However , only wais t 
circumfcrcncc, an indicator of visceral obesity had 
significantly inverse relationship with TSH in pre 
and postmenopausal cases (p<0.05). This suggests 
that visccral adiposi ty indicated specif ical ly by 
elevated waist circumfcrcncc may be a risk factor 
for s u b c l i n i c a l h y p e r t h y r o i d i s m in p re and 
postmenopausal women with breast cancer, which 
may have implications in their management. The 
contribution of subclinical hyperthyroidism to breast 
t u m o u r g r o w t h has been s p e c u l a t e d in 
postmenopausal patients [9]. 

Conclusion 
Free thyroxine and ocstradiol may be independent 
risk factors for breast cancer. Free thyroxine may be 
important in both pre and postmenopausal breast 
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cancer. Although, adiposity is associated with breast 
cancer, only waist c ircumfcrcncc had a significantly 
i n v e r s e r e l a t i o n s h i p wi th t h y r o i d s t i m u l a t i n g 
h o r m o n e in p r e a n d p o s t m e n o p a u s a l s u b j e c t s 
implicating subclinical hyperthyroidism in this study. 
This may be important in the management of these 
women. Weight control through change in lifestyle 
is recommended. 
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