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Abstract
This study was conducted during the period from February 2004 to
July 2004; with the objective of measuring the levels of estrogen (E2),
carcinoembryonic Antigen (CEA) and cancer antigen of breast (CA-
15.3) so as to facilitate the early diagnosis of breast cancer and to
determine the involvement of these parameters as risk factors for
breast cancer.
Ninety blood samples were collected from Sudanese females, divided
into two groups; control group and patients groups. The patients group
was sixty Sudanese females visiting the Radio Isotope Center,
Khartoum (RICK) and they were confirmed as breast cancer patients
by histopathology.
The levels of the above mentioned parameters were determined by
using radioimmunoassay technique.
The results showed that, no significant (p:0.05) difference between
the levels of the estrogen in patients compared to the control, on the
other hand, there was non-significant (p>0.05) elevation in CEA levels
in the patients with breast cancer compared to the control. The level of
CA15.3 was significantly (p<0.0001) higher in the breast cancer
patients compared to the control.
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Introduction
Breast cancer is ranked as the second common cancer around the
world ,its about 33o/o of the cancer in Sudan. It is rnost common in
females, though males can deveiop breast cancer as well; it is believed
to be the second cause of death. The relationship between developing
breast cancer and some parameters has been stated; amongst them
were estrogen (E2), carcinoembryonic antigen (CEA) and cancer
antigen of breast (CA 15.3).
CEA is one of the first tumor markers to be identified and
characterized and has been evaluated in a wide range of malignancies
including breast cancer. The availability of the CA 15.3 tumor marker
encouraged its use as a tumour marker for breast cancer favorably for
its high sensitivity in both early and advanced diseases. Nevertheless,
CEA is still a widely used test for monitoring breast cancer patients'.
Estrogen is important for normal sexual development and is essential
for the normal lunctioning of the female organs needed for
childbearing such as the ovaries and uterus '. Estrogen as risk factor is
strongly suggested to have role in the development of breast cancer.
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However, some studies reported that no relationship was dedected
between the estrogen concentrations and the breast cancer'.
Tumor markers are substances that can often be detected in a higher
than normal amounts in the blood, urine or body tissues in some
patients with certain type of cancer. Tumor markers are produced
either by the tumor itself or by the body in response to the presence of
cancer or certain benign conditions (noncancerous).
Tumor markers can be used for screening a healthy population or a
population at high risk for the presence of cancer; making a diagnosis
of cancer or a specific type of cancer; determining the prognosis in a
patient; and for monitoring the course in a patient in remission or
while receiving surgery, radiation, or chemotherapy'.
In breast tissue estrogen triggers the proliferation of cells lining the
milk glands, thereby, preparing the breast to produce milk if the
woman should become pregnant.
In addition to these important beneficial effects of estrogen that are
mentioned above, it can also be harmful. The most serious problem
arises from the ability of estrogen to promote the proliferation of cells
in the breast and uterus '. Although this ability to stimulate cell
proliferation is one of estrogen's normal roles, it can also increase a
woman's chance of developing breast or uterine cancer.
Objectives of the study
This study was conducted to satisfy the following objectives:

- The main objective of this study is to determine the levels of
estrogen E2, carcinoembryonic antigen CEA and cancer antigen of
breast CA- 15.3 in breast cancer patients compared to the control.

- The use of these parameters in the early diagnosis of breast cancer.
Material and Methods
This study was conducted during the period fioni February 2004 to
July 2004; all samples were collected from Sudanese fernales visiting
the Radio lsotope Center, Khartoum (zuCK) with the objective of
measuring some parameters associated with the development of breast
cancer to derive conciusions about the feasibility of early
determination and to look into the involvement of these parameters as
risk factors for breast cancer.
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Subjects
Ninty Sudanese females at age ranged from 25-70 years were included
in this study. These fernales were divided into two groups, patients
group and the control group.
The patients group included sixty Sudanese females suffering from
breast cancer visiting the Radio Isotope Center, Khartoum (RICK).
The patients were confirmed as CA breast by histopathology. The
control group included thirty healthy Sudanese females.
Blood sampling
Five ml of venous blood from median cubital vein were obtained fiom
all subjects, then serum \ryas separated and stored frozen at (-20 'C)

until analyzed.
Biochemical methods
The method used to measure serum estrogen (E2) is based on
radioimmunoassay (RIA) technique, while carcinoembryonic antigen
(CEA) and cancer antigen of breast (CA 15.3) were measured using
immunoradiornetric assay (IRMA).
Principles of radioimmunoassay (RIA)
Radioimmunoassay (RIA) is an ideal example of limited reagents
method. As it uses antibodies at a critical (limited) concentration,
based on the principle that Antigen (Ag) and tracer -labeled antigen-
(Ag*) compete with a limited amount of antibody (Ab) to form Ag-Ab
or Ag*-Ab complexes.
Ag + eb + Ag* --.' Ab-Ag (complex) + Ab-Ag* (complex) +Ag +
Ag*.
In this reaction, the supernatant, Ag and Ag* are separated from the
complex Ab-Ag + Ab-Ag*, and the activity of this complex is
counted using gamma counter. Quantification is made by comparison
with known analyte standards set up under identical reaction
conditions.
Principles of Immunoradiometric assays [RMA)
Antibody (Ab) in a solid phase reacts with (Ag); the complex that
formed is washed with washing buffer. The tracer-labeled antibody
(Ab*) is then added to the complex to form sandwich complex. The
supernatant Ag and Ab* is separated from the complex Ab-Ag- Af*
and then the gamma counter is used to count the activity.
Ag + Ab + Ab* --- Ab-Ag- Ab* (complex) + Ag + Ab*.
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Statistical analysis
Statistical analysis was performed using the software Statisticai
Package for Social Sciences (SPSS) including data evaluation and tests
for significance. Graph plots were done via windows excel version.
Results
Estrogen concentrations
The level of estrogen in the patients group and control is presented in
table (1) and Fig. (1).82 concentrations (pglml) measured in this study
for the control and patients group were within the normal range.
Therefore, no significant (p : 0.05) difference in the serum levels of
estrogen was detected between the control subjects and the breast
cancer patients.
Estrogen plays an important role in breast cancer '. Our data showed
that no diffbrence was observed between the control and the patients
with breast cancer concerning estrogen level. These findings agree
with the works of 6'7'8 who found that no convincing or consistent
difference between normal women and women with breast cancer
concerning estrogen level.
Although, some studies agree with our results, there were some studies
which found good associations between the serum levels of estrogen
and breast cancer 3'e't0 reported that there is a positive association
between breast cancer and the level of estrogen.
CEA concentrations
As shown in table (1) and Fig. (2), the CEA mean values were non-
significantly (p>0.05) higher in patients group compared to the control
group. These results agree with ll'12 who found no significant
difference between the patients with breast cancer and the control.
Incontrast to our results, 13'14 

. other outhers found a significant
elevation in the serum levels of CEA in patients with breast cancer
than in the control. CEA as a tumor marker is not a very precise tool
for breast cancer diagnosis when it is used alone, especially for early
breast cancer. Therefore, by combining it with another tumor marker
such as CA 15.3, the efficiency of CEA can be improved ''.

CA 15.3 concentrations
CA 15.3 concentrations were presented in table (1) and Fig. (3). The
levei of CA 15.3 was highly significant (p < 0.0001) in the patients
with breast caner compared to the control. This result is in agreement
with the l3'l6who reporled a highly significant difference between the
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patients suffering from breast cancer and the control. The result
obtained in our study confirmed that CA 15.3 is a sensitive tumor
marker for the evaluation and monitoring of patients r.l,ith breast
aancea' ' .
Conclusions and Recommendations
It is concluded from this study that the level of CA 15.3 could be used
for the early detection and diagnosis of breast cancer. Since it was
significantly increased in the patients of breast cancer compared to the
control.
More investigation is needed in this area, such as the relation between
breast cancer and free estradiol, some hormones such as prolactin and
progesterone. It is preferable that the measurement of the serum levels
of hormones is supporled by the measurement of the recept<lrs so that
the finding will be more reliable.
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Table (1): The levels of estrogen, carcinoembryonic antigen and cancer

antigen of breast cancer in breast cancer patients and control

su
E2 (pe/ml) Mean + SD CEA (nslml) Mean + SD CA 15 .3  (U /m l )  Mean  +  SD

control
Breast caner
pat ients

control
Breast caner
natlents

control
Breast cancer
oatlents

t 2 l . l 0
+84. I  5402'

I  1 6 . 6 5

r 1 2 7 . 1 5 5 8 "

28.4
+41 22914'

44 .50

+7 6.5967 4

1 6 . 3 0

+6.78349"

5 9 . 1 6
+78.4194b

Means within the same raw having diff'erent superscript letters are significantly dill 'erent at
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c o n t r o l  g r o u p pat ien ts  g roup

Fig. (2): Carcinoembryonic antigen levels in patients with breast cancer
and control subjects
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