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Abstract

Background: Free prostatic specific antigen (PSA) is the pneidant molecular form
of serological PSA increase in a significant projoor of breast cancer patients and that
free PSA levels decrease significantly after syrg&iven the heterogeneity of the
population of breast cancer patients, additionadliss with larger cohorts of patients
are required for the examination of molecular forohd®SA with regard to individual
parameters such as risk of relapse or metastas@llyi- the physiological mechanism
behind the free PSA increase in breast cancertamdmifications with respect to tumor
progression should be further investigated.
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Objective: Tomeasure and compare:
1:- free PSA in the serum of women with breastea before and after surgery and
2:-the serum of women with benign breast massdiagnostic tumor marker.

Patients and Methods: A prospective study was done in AL Sader teachlogpital in
AL-Najaf city between 15th January 2010 and 1sNo¥ember 2010, where 60 cases
of breast mass were taken to measure the expneskifvee PSA in their serum, 30
cases of theme have breast carcinoma diagnosecytbiogy and other ways of
diagnosis, and their serum were taken before thexatipn and at 10th-14th post-
operative day. The other 30 cases have benignthrgasr . We also took the age of
all the 60 patients.

Results: In the 30 patients with breast carcinoma the lefefree serum PSA was
between 1.380ng/ml- 5.000 ng/ml before operatibuot highly decreased to become
0.011ng/ml — 0.292 ng/ml post-operatively. Whitethe benign tumor patients the
level was 0.000ng/ml — 0.893 ng/ml.

Conclusion and Recommendation: There is an association between the serum level of
free PSA before and after surgery of ca breasepiati so it is regarded as a marker for
diagnosis of breast cancer . We advise to seny @atient with breast lump for serum
free PSA level for early detection of ca breasbur study show that the free serum
PSA is a diagnostic tumor marker like in the disgla®f prostate carcinoma and also
may be use PSA as a prognostic factor in patieritsa@. breast like progesterone and
estrogen receptors as showed by other studiesyduieed further studies in the future
to confirm

[ ntroduction:

PSA is a single-chain glycoprotein expressed ah legels in the epithelium of the
human prostate glanéP.The prostatic function of PSA is to liquefy theesp-
entrapping seminal coagulum after ejaculatfin The name “PSA” reflects the initial
widespread belief that
expression of the protein was restricted to thestate glant?.Over the past 5 years,
however, this notion has clearly been dispellednBitous studies have shown that PSA
is expressed extra prostatic affyy suggesting that PSA may be functional outside the
prostate gland. The peri urethral (Skene’s) glamd whe first female tissue that was
suggested to be able to produce P3AThis tissue has been referred to as the “female
prostate because its developmental origin is hoguals to that of the male prostéte

Therefore, it may not be surprising that thiangl produces PSA in both males and
females. It is now clear that hormonally regulaiedues in females, such as the breast,
can produce PSA. PSA is detectable in normalremerplasic breast tissife"? and
is present in the majority of breast tum&tsaind breast cyst& 2. PSA is released into
breast secretions, such as the milk of lactatingrer™%® and nipple aspirate fluid
(12 PSA gene expression in breast tumors appearse tonder hormonal control
because the steroid hormone receptor-positive boeaxer cell lines T-47D and BT-
474 can be induced by androgens, progestin’s, @lire@rticoids, and glucocorticoids
to produce PSA™™ in vitro . Detectable circulating levels of PSAely originating
from breast tissue, are present in the serum ofemdh™>'?. The PSA concentration in
female sera is approximately 1000 fold less that tf males (0.004 mgl/literf*®.
Many immunoassays have been established for PSAe s which measure ‘total’
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PSA, that is PSA whether or not it is bound to @mhitor, while others measure ‘free
PSA’, that is PSA not bound to an inhibitor whiabutd comprise both enzymatically
active PSA and the inactive ‘nicked’ fo?]ﬁfs'g).Using chromatographic techniques it is
found that the predominant form of PSA in the sd#ravomen without breast cancer is
PSA bound to ACT (serine protease inhibitor alfantichemo trypsin), whereas free
PSA constitutes the major form of PSA in the pregmal serum of breast cancer
patients"®1%%. Level of serum PSA affected by tumor size, lynmaiies involvement
and patient received adjuvant thefdplthough free PSA as the predominant
molecular form appears to be unique to breast mamta, an increase in total PSA
levels in the serum of all patients was observedoimparison to the control grog®

IT is speculated that the slight increase in tBt&A in the serum of women with breast
cancef® benign breast disease, or uterine fibroids is mbsult of a disrupted
hormonal balance in these women , triggering therrabt expression of hormone-
dependent genes such as PSA. The observationtdtet PSA is only slightly
decreased in

breast cancer patients after surgery is an indicatiat a majé™*>>component of total
PSA (in this case PSA-ACT) is not produced by tinadr cells but more likely by
normal breast tissifd. Alternatively, free PSA decreases more dramdyicafter
surgery, strongly indicating that this fractionpisoduced by breast tumof¥. It has
been reported that the majority of breast tumorA RScurs in the free forn?>®),
whereas free PSA and PSA-ACT appear to exist imoxmpately equal proportions in
breast cyst fluid®!. It has also been observed that PSA added tddh@one-
dependent human breast cancer cell line MCF-7 osviyr inhibitory and stimulates
conversion by the cells of estradiol to the lesepbestrogen , estrone (Lai et al. 1996).
Since the cells are hormone-dependent this actioASA could mediate its growth
inhibitory effect on the cell [in&”:

In summary, It is demonstrated that free PSA is the predomimaolecular form of
serological PSA in a significant proportion of lseaancer patients and that free PSA
levels

decrease significantly in the serum of women witkalst cancer after surg€fy

Patients and methods:

A prospective study was done in Al-Sader Teachtuagpital in AL-Najaf city
between 15th January 2010 and 1st of November 20h6re 60 cases were taken to
measure the level of free PSA in their serum.&es of theme have breast carcinoma
diagnosed by cytology and other ways for diagnasi recorded in breast clinic of our
hospital, before operation and at 10th -14th dast mperatively. The other 30 cases
have benign breast tumors. We aspirate 5 cc aidbliom each patient and the serum
was isolated and the specimens stored at - 20 iCcontpletion of all aspirates. We use
international centrifuge of 3000 circle/minute. Alpecimens were read by ELISA
READER 450 nm wavelength absorbance in the labogratithe same Hospital.

The name of kit free prostate specific antigen R@Aunosorbant assay (Ellisa 96-
test kit) from Accutest Laboratories.

Statistical analysis done by: T-test, pairsT-TEST

Results: In all the 30 patients with ca breast the levelP&A in their serum before
operation was between 1.380ng/ml- 5.000 ng/ml, evtiie level of PSA measured after

69



KufaMed.Journal 2012.VOL.15.No.1

10th-14 th day post operatively was 0.011ng/ml292.ng/ml, as shown in table 1. The
level of free serum PSA in the other 30 benign tupaiients were 0.000ng/ml — 0.893
ng/ml as shown in table 2. The serum level of &A post operatively and in benign
tumor patients was nearly similar as shown in t&lRegarding the age of patients the
serum level of free PSA were not affected beford after operation and neither in
benign cases as shown in figures 2,3 and 4.

Table No. 1 (Pre and post operative level of free PSA in casirpatients)
P Value between pre and postoperative values gP8menples Statistic

Group mean | number | Std.deviation | Std.error mean | P value
Pre surgical | 2.3493| 30 1.3800 0.25195 0.00001
Post surgical 0.4845| 30 0.30697 0.5604 Highly significant

Table No. 2 (serum free PSA mean in patients with ca breasbantyn breast mass)

Group Number | Mean | Std.Deviation | Std.Error mean | P value

PSAPRE 1 30| 2.3493.3800 .25195

BENIGN 2 30 | 0.66810.36806 06720 0.00001
significant

Table No.3 (mean of serum free PSA in post-operative ca breats¢nts and patients
with benign mass)

Group Number Mean | Std.Deviation Std.Error mean P value

PSAPOST OPERATIV 30 | 0.4845| 0.30697 0.05604 0.0400

BENIGN 30 |0.6681| 0.36806 0.6720 Not
significant

2.57

1.51

0.5+

mean preop

mean post op

mean benign

O Series1
W Series2
O Series3

FigureNo. 1: (mean level of serum free PSA in pre surgicalt,gsasgical and benign

cases)
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Figure No. 2: (free PSA serum level in post surgical ca breasiepts relation with age
groups)
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FigureNo 3: (free PSA serum level in pre surgical ca breasept relation with age
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Figure No.4: (free PSA serum level benign breast mass patieiédion with age
groups).
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DISCUSSION

Breast cancer is a leading cause of morbidity mortality in females of developed
countries and is the most common malignancy amaorghNAmerican womef®. It is
estimated that by the year 2000, 500,000 womendwadlke will die from breast cancer
- Currently, the most effective way to minimize tidity and mortality from breast
cancer is by early early diagnosis and administmatif therapy®. It is thus highly
desirable to devise new methods of early diagngsis.To further improve the
effectiveness of distinguishing breast cancer ftwnign breast lump, measurement of
various molecular forms of PSA has been introdungsiclinical practice®. Sera from
women with breast cancer, benign breast lump, \maedyzed for free PSA and PSA-
ACT using an established total PSA immunoas$hyike in our study other study has
shown that the predominant molecular form of P&8% of total PSA) in a significant
proportion of females with breast cancer is the fP&SA, and free PSA levels decrease
in breast cancer patients after sur§éry
The vast majority of healthy women or women withes endocrinopathies , including
benign breast disease, have free PSA as the miolecuolar form and PSA-ACT as the
predominant molecular forfd*?. like in our study although free PSA as the
predominant molecular form appears to be uniquedast carcinoma, they observed an
increase in total PSA levels in the serum of aliguas in comparison to the benign
grouﬁll,lo)'

The observation that total PSA is only sliglitecreased in breast cancer patients
after surgery is an indication that a major comporad total PSA (in this case PSA-
ACT) is not produced by the tumor cells but mokelly by normal breast tissué?2>
like in our study ,alternatively, free PSA decesasmore dramatically after
surger)913'2'l), strongly indicating that this fraction is prodddey breast tumors. It has
been reported that the majority of breast tumor RSurs in the free forrt* 1)
Alternatively, breast tumors may produce an endbgape which causes a
posttranslational modification (internal cleavagé)PSA produced by the breast, thus
Preventing complex formation with ACT and increagsithe proportion of free PSA
15*8’2().12'1?(1)? age independence of free PSA may enhanegjilicability as a diagnostic
tool.*™

Conclusion and Recommendation:

There is an association between the serum tdvdélee PSA before and after surgery
of ca breast patients, so it is regarded as aen&ok diagnosis of breast cancer . We
advise to send every patient with breast lump fEum free PSA level for early
detection of ca breast . Our study show that tbe $§erum PSA is a diagnostic tumor
marker like in the diagnosis of prostate carcinoraad also may be use PSA as a
prognostic factor in patients with ca. breast lhkegesterone and estrogen receptors as
showed by other studies, but we need further studiéhe future to confirm that.
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