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Aims and objectives: 1) To analyze serum lipid and prolactin levels in breast cancer patients and
normal subjects; 2) to correlate those levels with risk and prognostic factors.

Material and methods: The present study was performed in the Department of Surgery,
MMIMSR, Mullana, Ambala, from 2013 to 2014, at a rural centre. The study group comprised
40 patients with carcinoma of the breast who underwent surgery and the control group included
10 patients who underwent surgery for reasons other than carcinoma of the breast. Apart from
routine tests, special investigations like estimation of serum lipids and prolactin levels were
carried out in each patient to assess the general health status and detect any potential evidence of
distance metastasis.

Results: Most patients were in the fourth and fifth decade of life. The mean value of serum total
cholesterol in the study group (190.77 mg/dL) was higher than that of the control group (166.22 mg/dL),
which was statistically significant. The mean value of LDL in the study group was 153.8 mg/dL, as
compared to 118.4 mg/dL in the control group; therefore, the difference in LDL cholesterol levels
between the two groups was statistically significant. The VLDL level was also higher in breast
cancer patients, with a mean value of 35.25 mg/dL, as compared to 22.6 mg/dL in the control group.
Serum triglycerides showed higher trends in the study group than in controls. The correlation
coefficient of total lipids and prolactin was 0.428, which was significant (p value 0.002), and pointed
to a positive relation between prolactin and total lipids, meaning that an elevation in total lipids

kwould lead to an increase in prolactin levels.
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Conclusion: It was observed that significantly increased prolactin levels were found among
patients with breast cancer. Serum lipids in carcinoma of the breast had higher levels of VLDL and
LDL cholesterol and elevated triglyceride concentrations. Serum prolactin showed a statistically
significant elevation in premenopausal patients as compared to postmenopausal subjects with
breast cancer. Prolactin level may be also one of the risk factors for breast cancer, which points to

its diagnostic significance.

Abbreviations:

BC=Breast Cancer

PRL=Prolactin

GGT=Gamma Glutamyl Transferase
TC=Total Cholesterol
TG=Triglycerides

HDL=High Density Lipoprotein
LDL=Low Density Lipoprotein
VLDL=Very Low Density Lipoprotein
ELISA=Enzyme Linked Immunosorbent Assay
OCP=0Oral Contraceptives Pills

INTRODUCTION

levated body mass index (BMI) has been

linked to an increased relative risk for
receptor-positive breast cancer (BC).
Epidemiologic evidence has long sug-

gested that estrogen-progestin use is as-
sociated with a higher risk for BC (1). The ranges
of age at diagnosis as well as the clinical symp-
toms do not differ from those of conventional
invasive ductal BC (2). The incidence of the di-
sease is less than 4% in females below the age of
35, and approximately 7% of all breast malignan-
cies are diagnosed in women under 40, which is
broadly similar to the 13% of the subjects in the
current series who had ductal carcinoma in situ (3).
Both low fat and high fibre diets may be
weakly protective against BC. Breast cancer risk
factors can be broadly classified into two catego-
ries: non-modifiable risk factors, including age,
race/ethnicity, genetics/family history, and age at
menarche; and modifiable risk factors, including
diet, alcohol consumption, overweight, smoking
and physical exercise (4). Given the differences in
epidemiology and management options, as well
as the unique issues surrounding fertility, sexuali-
ty and pregnancy, the multidisciplinary approach
to treatment for these women may often incor-
porate other areas of expertise (5). Serum lipids,
low HDL and high serum triglycerides (TG) were
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found to be positively associated with the risk of
BC in female patients. No association was found
between fasting serum glucose level and risk of
breast cancer (6). Cholesterol is a structural com-
ponent of the cell membrane, mainly localized in
lipid rafts — membrane micro domains that as-
semble the signal transduction machinery and as-
sociate to proteins implicated in key cellular sig-
nalling pathways. Many of these pathways closely
associate with malignant transformation due to
their influence in the organization of cytoskele-
ton, cell polarity and angiogenesis (7, 8).

In the present study, a comparative evaluation
of serum lipids and serum prolactin in BC pa-
tients was done. This can be valuable in under-
standing the aetiological basis of breast malignan-
cy and its association with the socio-economic
status in patients undergoing surgery for reasons
other than malignant disease were also taken as
consideration. Serum TG had more elevated le-
vels in the study group than in controls. Similarly,
serum prolactin level showed a statistically signi-
ficant elevation in BC patients as compared to
controls. The aim of the study was to evaluate
serum lipids and prolactin levels and explore
their correlation in female patients suffering from
BC. O

MATERIAL AND METHODS

he present study was conducted on a group

of 40 diagnosed cases of BC patients under-
going surgical treatment in the Department of
Surgery, MMIMSR, Mullana, Ambala. The study
group consisted of 40 BC patients who under-
went surgery and the control group of ten wo-
men with comparable age and socio-economic
status who underwent surgery for reasons other
than malignant disease of the breast. Diagnosis of
carcinoma of the breast was established on the
basis of clinical features, fine needle aspiration
cytology and tissue histopathology in operated

Mhaedica| AJournal of Clinical Medicing, Volume 12 No.4, 2017

259



Prasma ProLACTIN AND ToTAL LiPID LEVELS AND SUBSEQUENT RISk OF BREAST CANCER IN PRE- AND POSTMENOPAUSAL WOMEN

260 Macedica

specimens for each patient apart from a
detailed history, and clinical examination
records were maintained as per perfor-
ma attached, with special emphasis on
the history of oral contraceptive use,
menstrual history, parity and lactation.
Routine and special investigations were
carried out for each patient to judge the
general health status and any potential
evidence of distant metastasis.

For the estimation of serum prolactin,
a sample of peripheral venous blood
(5 cc) was taken pre-operatively in the
morning, 1-2 days before surgery. The
blood sample was then centrifuged for
10 minutes at 3000 r.p.m. and the super-
natant was analysed for serum prolactin
levels by ELISA method (Kit provided by
DiaMetra). Results were read on an ELISA
reader.

The prolactin EIA test is based on si-
multaneous binding of human prolactin
to two monoclonal antibodies, one im-
mobilized on microwell plates and the
other conjugated with horseradish per-
oxidase (HPR). After incubation, the
bound/free separation was performed by
simple solid phase washing, and then the
TMB-substrate solution (TMB) was ad-
ded. After 10 minutes, necessary for
maximum colour development, the en-
zyme reaction was stopped and absor-
bance was measured. Prolactin concen-
tration in the sample was calculated
based on a series of standards. Colour
intensity was proportional to prolactin
concentration in the sample.

Procedure

In each well, 25 microliters of stan-
dard/sample were put and then 50 micro-
liters of ready conjugate was added. After
incubation at room temperature for half
an hour, decantation and washing twice
with distilled water was done. Afterwards,
100 microliters of TMB substrate were
added to each well. After incubation at
room temperature for 10 minutes in dark,
100 microliters of stop solution were ad-
ded. Absorbance was read at 450 nm
against blank on the ELISA reader. The re-

sults obtained were statistically analysed
and an association pattern in serum pro-
lactin levels was looked for premenopau-
sal (1.2-22.0 ng/mL) and postmenopausal
women (0.7-17.0 ng/mL).

Serum lipid levels were estimated by
the following methods: 5 mL of blood
sample was collected from each subject
and the following parameters were esti-
mated:

- triglycerides  (normal  range
40-165 mg/dL) by the glycerol phosphate
oxidase (GPO-Trinder) method;

- total cholesterol (TC) (normal range
150-200 mg/dL) by the cholesterol oxi-
dase (CHOD-PAP) method;

- HDL cholesterol (normal range
30-70 mg/dL) by the turbidometric
method;

- LDL cholesterol (normal range
95-190 mg/dL) by calculation: LDL = TC-HDL.

Serum triglycerides were measured
enzymatically, based on their hydrolysis
by lipase to generate glycerol that reac-
ted enzymatically to give a coloured qui-
noneimine dye with an absorbance
maximum at 505 nm. The intensity of
the colour is directly proportional to the
concentration of triglycerides in the sam-
ple. One mL of solution No 1 provided
in the kit was incubated at 37°C for three
minutes; 0.04 mL of serum were put in
the test tube labelled T (test), and
0.04 mL of the standard (labelled as solu-
tion No 2 in the kit) were added in the
test tube labelled S (standard); after incu-
bating the mixture at 37°C for 10 minutes,
2.5 mL of distilled water were added;
then, the optical density was read at
505 nm. Triglyceride concentration
(mg/mL) was calculated as follows: Abs.
of Test/Abs. of standard x Concentration
of Standard (mg/mL).

Total cholesterol was estimated by
the cholesterol oxidase (CHOD-PAP)
method, based on the hydrolysis of cho-
lesterol esters by cholesterol esterase to
form cholesterol and free fatty acids. This
free cholesterol is further oxidized by
cholesterol oxidase (CHOD) to cholest-
4-en-3-one and H,0,. In the presence of
peroxidase (POD), H,O, affects the oxi-
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dative coupling of phenol and 4-aminoantipyrine
(4-AAP) to form a red coloured quinoneimine
dye that is directly proportional to cholesterol
concentration in the sample. One mL of solution
No 1 provided in the kit was incubated at 37°C
for 10 minutes; 0.01 mL of the serum were put in
the test tube labelled (T), and 0.01 mL of the
standard (labelled as solution No 2 in the kit)
were added in the test tube marked as standard
(S); the mixture was incubated at 37°C for 10
minutes. Blank followed by standard was aspi-
rated and then tested. Reading of absorbance of
standard and each test tube at 505 nm was done
on bichromatic analysers against reagent blank.

Cholesterol concentration (mg/mL) was calcu-
lated as follows: Abs. of Test/Abs. of standard x
Concentration of Standard (mg/mL).

Estimation of HDL cholesterol relies on prin-
ciple that polyethylene glycol results in aggrega-
tion of the APO-B-100 containing chylomicrons
of VLDL and LDL. The second reagent protected
or blocked the aggregated lipoproteins with anti-
bodies to APO-B-100 and APO-C. Cholesterol
reaction enzymes were added in the third re-
agent, which acted only on unprotected HDL
cholesterol. The fourth reagent stopped the co-
lour reaction and solubilised the aggregates with
guanidine salts clearing the reaction mixture for
measurement of colour. In our experiment, two
tubes labelled as calibrator (C) and sample (S)
were used. In both tubes, about 375 microliters
of reagent 1 (PVS & PEGME) were added; then,
five microliters of calibrator (HDL/LDL) were
added in tube labelled as C and five micoliters of
sample were added in the tube labelled as S.
Both tubes were incubated at 37°C for five
minutes. Then, about 125 microliters of reagent 2
(CHOD, CHER) were added in both tubes la-
belled as C and S. After further incubation at
37°C for five minutes, the absorbance of calibra-
tor and sample at 600-700 nm was read. The
concentration of HDL cholesterol was calculated
as follows: (Abs. Sample —Abs. of sample blank) x
Conc. of Calibrator (Abs. of Cal. - Abs. Of Cal.
Blank)

LDL cholesterol was estimated by the most
widely used indirect method, in which chole-
sterol, triglyceride and HDL cholesterol are mea-
sured and LDL calculated from primary measure-
mentsusingfriedwald equation. All concentrations
are given in mg/dL. Factor 5 is an estimate of
VLDL cholesterol concentration that is based on

average ratio of triglyceride to cholesterol in
VLDL. (LDL cholesterol) = (Total cholesterol) —
(HDL cholesterol) — (triglyceride).

Observations. A detailed clinical history and
examination of each case was recorded. In all
cases, serum prolactin levels and serum lipid pro-
file were studied accordingly. Most BC patients
were in the fourth and fifth decade of their life.
Sixteen (40%) cases were in their fourth decade
and 11 (27.5%) in their fifth decade. No case of
BC was reported below the age of 20. The mean
age of participants in the study group was 46.1
years and that of controls 36.9 years. All patients
in the study group were married. The average
age at menarche in the study group was 14.7
years as compared to 14.1 years in the control
group, showing thereby BC had similar menarche
to controls. The average period of parity in BC
patients of the study group was 3.5, which was
higher than in controls (2.7) (Table 1).

Study group Control group

Age group

0-10 = 0 = 0
11-20 - 1 10
21-30 2 3 30
31-40 16 40 1 10
41-50 11 27.5 3 30
51-60 7 17.5 2 20
>60 4 10 0 0

TABLE 1. Distribution according to age group

In the study group, 23 (57.5%) of all patients
were postmenopausal and 17 (42.5%) premeno-
pausal subjects, while in the control group there
were five premenopausal and five postmeno-
pausal women (50%). The average age at first
child birth in BC patients (study group) was 19.7
years, which was marginally higher than that of
the control group (average of 18.6 years).

In the study group, 65% of patients were non-
vegetarians and the rest of 35% vegetarians, while
in the control group 40% were non-vegetarians
and 60% vegetarians. The height of patients in
the study group varied between 150-155 cm and
160-165 cm, while most patients in the control
group were in the range of 145-155 cm. In the
study group, 27 (67.5%) subjects were within the
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normal range of weight, 11 (27.5%) were over-
weight and two underweight; in the control
group, three (30%) patients were within the nor-
mal range of weight, six (60%) underweight, and
one (10%) overweight (comparison of weight has
been according to the BMI). Seventeen (42.5%)
patients in the study group had used oral contra-
ceptives for a variable period of time and only
one in the control group had a history of oral con-
traceptives consumption. All cases in the study
group reported the onset of their problems as
varying between a few days to two years ago,
most of them being experienced one to six
months ago. The mean reporting time was
714 +/- 2 SD.

In the study group, mostly the right breast was
involved. Twenty one (52.5%) patients had right
sided involvement of breast and 19 (47.5%) left
sided involvement. No cases of bilateral breast
involvement were seen. Fourteen (35%) of the
patients had symptoms in the form of a lump,
with no other associated symptom or sign. Eleven
(27.5%) cases presented with pain along with the
lump. Pain and nipple discharge were present in
seven (17.5%) cases, while lump and nipple dis-
charge in six (15%) cases. Only two (5%) cases
had lump with pain, tenderness and ulcer. Fifteen
(37.5%) of the subjects presented with peau
d'orange and nine (22.5%) with fixity to skin,
while six (15 %) had both (fixity to skin and peau
d’orange). But 10 (25%) of them had no such
signs. No case of cancer-en-cuirasse was repor-
ted. In majority of cases, involvement of upper
outer quadrant was seen, i.e., 25 (62.5%) cases.
Eight (20%) cases were in the lower outer qua-
drant. Involvement of the upper inner quadrant
was seen in four (10%) cases, and of more than
one quadrant in three (7.5%) cases. No case
showed lower inner quadrant involvement. In 22
(55%) cases of carcinoma of the breast, anterior
axillary group of lymph nodes was involved. Ten
(25%) cases involved the central group of axillary
lymph nodes. Six (15%) cases involved posterior
group of lymph nodes, while two (5%) cases in-
volved the apical group of lymph nodes. No in-
volvement of lateral and subscapular groups was
noticed.

When patients were evaluated for staging at
the time of their reporting according to Manches-
ter Staging, the maximum number of cases, i.e.
nineteen (47.5%), were in stage ll, followed by 17
(42.5%) cases with stage Il and two (5%) in stage
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I. Apparently, cases with stages Il and Ill accoun-
ted for 90% of all cases. There were two cases
belonging to stage IV in this study. On histopa-
thology, the majority of cases [36 (90%)] were in-
filtrating ductal carcinoma, two (5%) were dia-
gnosed as cystosarcoma phylloides and two (5%)
as medullary carcinoma.

Most patients (42.5%) in the present study had
a tumour size of T3 stage, while 27.5% of the sub-
jects reported symptoms when they had a tu-
mour size of T2 stage. In 20% of cases, lymph
nodes were clinically not palpable. However,
there was a significantly palpable mobile lymph
node in the ipsilateral axilla in 57.5% of cases and
fixed lymph nodes in 17.5% of cases. Clinical evi-
dence of distant metastasis was seen in 5% of
cases, while 95% of cases had no distant meta-
stasis (Table 2).

T:S.e(;f Percentage
Tumour (T)
Tis : No Palpable tumour 0 0
Tx : Size cannot be
assessed 0 0
Tl1:<2cm 5 12.5
T2:2-5cm 11 27.5
T3:>5cm 17 42.5
Lymph nodes (N)
NO : No nodal metastasis 8 20
?01 d:el;/lobile axillary 23 575
N2 : Fixed axillary nodes 7 17.5
N3 : Supra-clavicular 2 5
Metastasis
M1 : Distant metastasis 2 5

TABLE 2. Clinical staging of malignancy, according
to TNM classification

The mean value of serum total cholesterol in
the study group was 190.77 mg %, slightly higher
than that of the control group (166.22 mg/dL),
which was a statistically significant elevation. Se-
rum triglycerides showed a higher increase in the
study group than in controls, and this elevation
was also statistically significant. The mean value
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in the study group was 192.61 mg % as com-
pared to 99.5 mg % in the control group. The
mean value of LDL in the study group was
153.8 mg %, comparatively to 118.4 mg/dL in
the control group; therefore, LDL cholesterol
levels were statistically significant. Also, VLDL
level was found to be higher in patients with
BC, their mean value being 35.25 mg/dL as
compared to 22.6 mg % in the control group,
which was statistically significant (Table 3).

Patents TC TG LDL HDL VLDL
Sgiy 19077 19261 1538 52.34 3525
gD P 7077 544 4945 2455 14.97
Cr‘z)ntml 16622 995 1184 50 226
gD“p 13.024 344 196 1157 558
t-test 205 671 3548 0439 4.8
Pvalue <0045 <001 <0.001 949 <001

SD=Standard Deviation
TABLE 3. Variation in lipid parameters

The mean serum prolactin value in the
study group was 25.82 ng/mL, with a standard
deviation (SD) of 13.81, as compared to that
measured in the control group (8.87 ng/mL,
SD 3.56). These elevated levels of prolactin in
the study group had a highly statistical signifi-
cance (Table 4). The correlation coefficient of
total lipids and prolactin was 0.428, which was
significant (p value 0.002), indicating a positive
relation between prolactin and total lipids and
meaning that the increase in total lipids would
lead to an elevation in prolactin levels. It was
further highlighted that significantly increased
prolactin levels have been found among pa-
tients with carcinoma of the breast (Table 5). In
the study group, the mean value of prolactin
was clearly showed to be 22.91 +/- 11.57 SD
among postmenopausal women and 29.75 +/-
15.88 SD among premenopausal subjects (Fi-
gure 1), while in the control group it was 7.06
+/- 299 SD and 10.68 +/- 3.37, respectively
(Table 6). O

DISCUSSION

reast is a modified sweat gland. From pu-
berty to death, the female breast is subjec-
ted to constant dynamic changes related to

Study group Control group

(ng/mL) (ng/mL)
Prolactin level 25.82 8.87
SD 13.81 3.56
Range 42-654 45-15.6
t—value 6.898
P value <.001

SD=Standard Deviation

TABLE 4. Variation in serum prolactin level

Total lipid  Total Cholesterol &

& prolactin prolactin
CoTEEiE | g 0.163
coefficient
P value 0.002 0.257

TABLE 5. Coefficient of correlation between lipid
fractions and prolactin

Study group

mPost menopausal
std. Deiation

W Pramencpausal

mstd, Desiation

FIGURE 1. Chart showing comparasion of
prolactin levels in pre- and post menopausal

Menopausal status — (S
group group
Postmenopausal 2291 7.06
Standard Deviation 11.57 2.99
Premenopausal 29.75 10.68
Standard Deviation 15.88 3.37

TABLE 6. Comparison of prolactin in pre- and
postmenopausal women

menarche, menstrual changes, pregnancy, lac-
tation and menopause (9). The elevated LDL-C
concentration, which is more susceptible to
oxidation, may result in higher lipid peroxida-
tion in BC patients. Environmental factors, such
as weight and diet, altered plasma lipids and

4
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lipoproteins were correlated to BC risk factors,
which indicated that lipids might be responsible
for BC (10). It was found that LDL-C fraction has
been significantly associated with BC progres-
sion, which might be helpful in understanding
and medical follow-up of high-risk groups. In BC
patients, LDL-C levels are useful as diagnostic
and prognostic factors (11). Our study presen-
ted the mean value of LDL in the study group
was 153.8 mg/dL as compared to 118.4 mg/dL in
the control group, indicating that LDL cholesterol
levels were statistically significant.

The mechanism for an association between
blood lipids and breast cancer risk is unknown.
The observed lipid profile (higher HDL-C and
apoATl, and lower non-HDL-C and apoB) could
reflect increased levels of, or greater response to,
endogenous estrogens, which increases the
chances of occurrence of breast cancer, especial-
ly estrogen receptor—positive disease (12). Several
studies have linked hyperprolactinemia to an in-
creased risk of breast cancer in women (13).
Mechanisms that have been suggested to explain
this possible action of prolactin include the in-
creased synthesis and expression of prolactin re-
ceptors in malignant breast tissue and a prolactin-
induced increase in DNA synthesis in breast
cancer cells in vivo (14). One of the hypothesized
roles of prolactin in the development of mam-
mary tumours is to create mammary gland condi-
tions favourable for the action of carcinogens
through its stimulation of the rate of mammary
gland DNA synthesis, a measure of the frequency
of mammary gland cell division (15).

Moreover, the usual features seen in breast tu-
mours are increased cholesterol levels and inhibi-
tion of acyl-CoA: cholesterol acyltransferase 1, an
enzyme involved in cholesteryl esterification
which lowers proliferation and invasion rate (14).
The study observed that hypercholesterolemia
was not present despite cancer cells accelerating
intracellular cholesterol synthesis. Some other
published data support the notion that cancer
cells are able to uptake cholesterol from the
bloodstream. In BC tissue, LDL-C receptors are
seen at higher levels than in normal tissue (16).
Another study found that LDL-C fraction is sig-
nificantly associated with BC progression and
may actually be useful in the identification and
medical follow-up of high-risk groups. Therefore,
LDL-C level at diagnosis emerge as a prognostic
factor in BC patients. Additionally, results support

A Journal of Clinical Medicine, Volume 12 No.4, 2017

a role for systemic cholesterol in BC progression
and indicate that cholesterol metabolism could
be a therapeutic target in BC treatment (17).

Obesity increases the risk in postmenopausal
women. Our study shows that overweight pa-
tients are at higher risk of developing carcinoma
of the breast than underweight women. In the
present study, the mean value of serum total cho-
lesterol in the study group was 190.77 mg/dL,
slightly higher than that measured among con-
trols (166.22 mg/dL), which was a statistically sig-
nificant elevation. Serum triglycerides showed a
higher increase in the study group as compared
to the control group and this elevation was also
statistically significant; their mean value in the
study group was 192.61 mg/dL as compared to
99.5 mg/dL in controls. The correlation coef-
ficient of total lipids and prolactin (0.428) was sig-
nificant (.002 p value), meaning that an increase
in total lipids would lead to an elevation in pro-
lactin levels. We concluded that higher prolactin
levels have been found among patients with car-
cinoma of the breast.

Other studies showed that, in postmenopaus-
al group, the pooled standardized mean differ-
ence (SMD) of triglycerides (TG) and high density
lipoprotein cholesterol (HDL-C) were 0.94 (95%
Cl0.33 to 1.55) and -0.62 (95% CI -1.11 to -0.13),
respectively. No significant differences were no-
ted for total cholesterol (TC), low density lipopro-
tein cholesterol (LDL-C), apolipoprotein A1
(ApoAT1), and apolipoprotein B (ApoB) between
premenopausal and postmenopausal cases and
controls. The results in this meta-analysis sug-
gested that TG levels were higher in both pre-
menopausal and postmenopausal BC compared
with normal controls (18). Our study observed
that the higher levels of serum triglycerides in the
study group compared to controls were statisti-
cally significant. The mean value of LDL in the
study group was 153.8 mg/dL as compared to
118.4 mg/dL in the control group, indicating that
LDL cholesterol levels were statistically signifi-
cant. The mean serum prolactin value in the
study group was 25.82 ng/mL (SD 13.81) as com-
pared to the control group value of 8.87 ng/mL
(SD 3.56). These elevated levels of prolactin in
the study group were statistically highly signifi-
cant.

A study concluded that prolactin levels were
associated with nulliparity in premenopausal
(P=0.05) but not in postmenopausal women. As-
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sociations in postmenopausal women included
an inverse association with increasing body mass
index (P=0.0008) and a direct association with
the use of recent/current hormone therapy
(P=0.0006). We saw that higher prolactin levels
were more strongly associated with lobular com-
pared with ductal carcinoma among postmeno-
pausal women (P=0.02) (19). The present study
clearly shows that in the study group, the mean
value for prolactin among premenopausal and in
postmenopausal women was 29.75 +/- 15.88 SD
and 22.91 +/- 11.57 SD, respectively, whereas in
controls, it was 10.68 +/- 3.37 and 7.06 +/- 2.99 SD,
respectively. Another study stated that increased
circulating levels of prolactin may be associated
with a higher risk of in situ carcinoma breast. It
was observed that up to 50% of non-treated
in situ breast lesions would lead to invasive di-
sease (20).

A study revealed that positive associations be-
tween prolactin and in situ breast cancer risk
were similar to those observed for invasive BC.
Prior analyses limited to invasive cases found
modest significant associations between circula-
ting prolactin and risk of invasive breast cancer,
with up to a 50% increase in risk contrasting top
versus bottom quartiles (21, 22). Our study
showed that in the study group, the mean serum
prolactin value was 25.82 ng/mL (SD 13.81),
while in controls it was 8.87 ng/mL (SD 3.56). The
correlation coefficient of total lipids and prolactin
(0.428) was significant (p value 0.002), meaning
that an increase in total lipids would lead to an
elevation in prolactin levels. It was further high-

lighted that significantly increased prolactin levels
have been found among patients with carcinoma
of the breast.

The following findings have been recorded in
our study:

* Serum lipids in carcinoma of the breast
showed distinct statistical significant alterations

* Serum prolactin showed a statistically sig-
nificant elevation in patients with carcinoma of
the breast as compared to normal healthy con-
trols

* Serum prolactin showed a statistically sig-
nificant elevation in premenopausal patients
comparatively to postmenopausal patients with
carcinoma of the breast.

* The study showed that serum prolactin was
directly proportional to serum lipid level. O

CONCLUSION

erum lipids in carcinoma of the breast showed

distinct statistical significant alterations such as
elevated triglycerides, HDL cholesterol, and
VLDL levels. Serum prolactin showed a statisti-
cally significant increase in patients with carcino-
ma of the breast as compared normal healthy
control. Therefore, prolactin could also be con-
sidered to be a major risk factor in patients with
carcinoma of the breast. Further research with
larger size samples is still required to provide bet-
ter factors. U
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