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ABSTRACT

Purpose: Maspin, an anti breast cancer protein in the mammary cell and normal neutrophil has been
reported to be synthesised by the stimulation of NO production induced by estriol. The role of testosterone
was investigated in the synthesis of maspin in relation to that of estriol.

Methods: Fifty normal female between the ages of 25-65 years old participated in the study. Maspin syn-
thesis was demonstrated by in vitro translation of maspin mRNA, followed by the quantification of maspin
by enzyme linked immune absorbent assay. NO was determined by methomoglobin method.

Results: Incubation of the neutrophils in HBSS both with 30 nM estriol resulted in the synthesis of 1.8
ngm maspin with simultaneous increase of NO synthesis. In contrast incubating neutrophils with 20 nM
testosterone in the presence of estriol inhibited maspin synthesis to 0.33 nM with simultaneous inhibition of
NO synthesis from 1.89 nM to 0 nM at the same time. Addition of 0.2 pM flutamide, a testosterone receptor
blocker to the incubation mixture restored the synthesis of maspin by 60.64 %. Incubation of 25 pM aspirin
that stimulated NO synthesis restored the inhibition of maspin synthesis by testosterone by 79.1%. I-NAME,
an inhibitor of nitric oxide synthase, abolished both maspin and NO synthesis.

Scatchard plot of estriol binding in the presence of testosterone demonstrated that the male sex hormone
inhibited the female sex hormone binding to its receptor by “cross talk” between the receptors.

It was found that while 1.02 x 10° molecules of estriol bind each neutrophil at equilibrium, in the presence
of testosterone (20 nM) in the binding mixture decreases the binding of estriol to 0.5 x 103 with little change
in the dissociation constant compared to controls.

Conclution: Estriol was found to stimulate maspin synthesis through the stimulation of NO, testosterone
inhibited maspin synthesis through the inhibition of NO synthesis. (/nf J Biomed Sci 2015; 11 (4): 176-184)
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MASPIN SYNTHESIS BY ACETYL SALICYLIC ACID IN BREAST CANCER

INTRODUCTION

MASPIN (Mammary Serine Protease Inhibitor), a
member of the serpin super family has been reported to
play an important role in the prevention and control of
breast cancer (1). This mammary epithelial derivative an-
ticancer protein has been reported to have anti metastatic
and anti-invasive properties (2) as well as has been report-
ed to increase apoptosis (programmed cell death) in breast
cancer cells (3). This protein has been demonstrated to be
a product of a tumor suppressive gene. When exogenously
added, a recombinant maspin has been reported to alter
the invasive property of the breast cancer cells (4). Inter-
estingly, the nuclear location of the tumor suppressor gene
activity of maspin has been reported to inhibit breast can-
cer cells without affecting the proliferation of the normal
epithelial cells in the breast (5). It has been suggested that
endogenously synthesized maspin could be a therapeutic
target agent even for triple negative estrogen and proges-
terone receptors statuses in breast cancer (6), where the
prognosis of the condition has been reported to be worst
compared to that of the double negative estrogen receptors
statuses (7). The recombinant maspin, used in liposome
carrier, had been reported to inhibit lung metastasis (8).

In the above context that maspin can reduce the de-
velopment of the breast cancer; the role of high plasma
testosterone has been reported to impute the occurrence of
breast cancer (9). The presence of free testosterone in the
circulation has been positively associated with increased
breast cancer risk (9). In contrast, we have reported before
that estriol (an estrogen) could have beneficial effect on the
breast cancer due to maspin synthesis through the direct
activation of nitric oxide synthase by the estrogen (10).
The role of systemic interplay between the testosterone
and estriol in the synthesis of maspin could have important
consequences in the development on breast cancer.

We herein report that a “cross talk” (11) between the re-
ceptors of estriol and testosterone could have important in-
put in the estriol induced stimulation of maspin synthesis in
the neutrophils. The “cross-talk” between the receptors of
two different hormones (ligands) implies that the binding of
one of the two different ligands to its own receptors on the
cell surface may sometime increase or decrease the recep-
tors of density of other ligands on the same cells surface. It
was originally thought that the increase or decrease of the
receptor density on the cell surface due to the binding of dif-
ferent ligand to its own receptors was related to the synthe-
sis or inhibition of the receptor protein synthesis in the cell.
It was latter on however demonstrated that the “cross-talk”
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between the receptors could be independent of the protein
synthesis but could be related to the exposure of the “spare”
receptors from the lipid membrane bilayers to the cell sur-
face (12). We further demonstrated that acetyl salicylic acid
(aspirin) was capable of neutralizing the inhibitory effect of
testosterone in the synthesis of maspin due to the cross-talk
between the steroid receptors in the neutrophils.

METHODS

Ethical Clearance

The study involved in the participation of the normal
female volunteers for the donation of blood sample (20
ml).The permission was obtained from Internal Review
Board. All blood donors were asked to sign inform consent
form before they were requested to donate blood sample.
This study also raised polyclonal antibody in white New-
zealand rabbits. Appropriate permission was also obtained
from the IRB for the animal study.

Selection of volunteers

Only female volunteers between the age of 25 to 55
years old (n=50) participated in the study. These volun-
teers at presentation had no systemic hypertension or suf-
fer from diabetes mellitus. These participants has not been
hospitalised for any condition at least for 6 months before
they were allowed to participate. None of the volunteers
had received any aspirin or any preparation containing
aspirin at least for 14 weeks before they participated in
the study. None of the volunteers had ever received any
contraceptive medication. These participants were from
all walks of life including school teachers, office workers,
students and house wives.

Collection of blood sample

Peripheral blood samples were collected by venipunc-
ture using 19 gauge siliconized needles, and the blood
samples were collected in plastic tube and anticoagulated
by using sodium citrate, mixed by gentle inversion of the
plastic tube.

Chemicals and materials

Aspirin (acetyl salicylic acid) was purchased from medi-
ca zudas health care; -NAME (NC-nitro-L-arginine methyl
ester), Flutamide (2-methyl-N-[4-nitro-3-(trifluoromethyl)
phenyl] propanamide), testosterone and estriol were from
Sigma Aldrich. Maspin was a gift from Dr. Sally Twining of
the Dept. of Biochemistry. Polyclonal maspin antibody was
developed in rabbit (13). Testosterone and estriol were pur-
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chased from Sigma. Glass microfibre membrane was from
Whatman International ltd. Enzyme linked immunosorbent
assay (ELISA) maxsorb plate was from Nunc Roskilde. All
the chemicals were of analytical grade.

Preparation of aspirin solution

Aspirin was prepared by dissolving the compound in
0.9% NaCl solution and ph 7.4 was adjusted by the addi-
tion of 0.ImM NaHCO, immediately before use and dis-
carded after use.

Preparation of Flutamide solution

Flutamide  (2-methyl-N-[4-nitro-3-(trifluoromethyl)
phenyl] propanamide) was prepared by dissolving the
compound in 0.9% NaCl solution.

Preparation of Estriol solution

As it is steroid in nature, estriol solution was prepared
by dissolving the compound at first in 100 pl of isopro-
pyl alcohol and then the total solution was dissolved in
the 0.9% NacCl solution, and pH was adjusted to 7.4. After
completion of preparation the solution was used immedi-
ately and after use it was discarded.

Preparation of Testosterone solution

Testosterone solution was prepared by dissolving it at
first in 100 pl of isopropyl alcohol, and then 0.9% NaCl so-
lution, maintaining the pH 7.4 and used immediately. The
solution was discarded after use.

Preparation of neutrophil suspension and the incubation
of the isolated neutrophils with estriol and testosterone

The neutrophil cell suspension was carried out by iso-
lating nutrophils from the citrated blood samples as de-
scribed previously (14). The cells count was studied by us-
ing optical microscopy. The isolated neutrophils (10%/ml)
suspended in Hank’s balanced salt solution (HBSS), pH
7.4 were incubated with different concentrations of estriol
for 30 minutes or different concentrations of testosterone
for 2 h at 37°C under sterile conditions.

Ribosomal particle preparation from bael leaves

Bael leaves (Aegle marmelos) were collected and
washed thoroughly by normal deionised water then were
rinsed it by distilled water. The properly cleaned leaves
were homogenised and leaf extract was filtered, separated
and then centrifuged at 6000 rpm at 10 minutes to remove
the debris. Supernatant was collected and stored it at 0°C
as described (15).

December 2015 Vol. Il No. 4

In vitro translation of maspin—-mRNA

The synthesis of maspin was not quantitated by a direct
ELISA to exclude the preformal maspin (basal) in the sam-
ples by in vitro translation of the corresponding mRNA
followed by quantitation of the newly synthesised maspin
by ELISA.

Nuclic acids were extracted from the isolated neutro-
phils containing maspin mRNA was carried by using Trizol
(16). The extracted nucleic acids were incubated with the ri-
bosomal particle, amino acids mixture of all 20 amino acids
(0.1 umol each /ml) and 2 mM ATP for 6 hours as described
(17). The incubation mixture was used for the determination
of maspin by ELISA as described below.

ELISA for maspin

Maspin level was determined by ELISA from the nor-
mal volunteers by using a polyclonal antibody developed
against rh-maspin according to the method described pre-
viously (18).

Assay of NO

Assay of nitric oxide was determined by the methemo-
globin method by using Beckmen spectro photometer at
575-600 nm as described previously (19).The validity of
the assay was confirmed independently by using a chemi-
luminescence method (20).

Scatchard plot analysis of the equilibrium binding of
estriol to normal neutrophils

Neutrophils were isolated by dextran (14) and preequili-
brated with 0.9% NaCl (14). Isolated neutrophils were in-
cubated with different concentrations of estriol for 120 min
at 37°C. After incubation, 300 pl of reaction mixture was
poured into micro glass fiber membrane (GF/C) by using
Millipore filtration unit which was described before (21).
GF/C membrane can help in the adherence of neutrophils
and free estrogen can pass through the filtrate and the mem-
brane was washed by 0.9% NaCl solution. Bound estriol
was eluted by 1:1 CHCI, and CH,OH mixture. The eluted
material then was air dried at 37°C and amount present in
elution was determined by ELISA as described before (18).

The binding of estriol to neutrophils was analysed by
Scatchard plot and the dissociation constant (K,) and num-
ber of binding sites of estriol was calculated. Neutrophil
numbers were quantitated by optical microscopy.

Statistical analyses
The results shown here are mean + S.D. Significance
of the results was determined by two tailed pair ‘t” test
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(p<0.05). Correlation of coefficient was analysed by pear-
son ‘r’ value (+1 to -1) using by Graph pad Prism software.
Dissociation constant (K ) and B__ from scatchard plot
analysis were demonstrated by Microsoft office excel.

RESULTS

Effect of Estriol in the synthesis of maspin in the neu-
trophils through NO synthesis

Incubation of neutrophils with different concentrations
of estriol resulted in the synthesis of maspin as determined
by in vitro translation of maspin m-RNA (Fig. 1). It was
found that the maximum amount of maspin was achieved
at 30 nM estriol invitro. The dose response curve of the
estriol induced synthesis of maspin resulted in a biphasic
stimulation of maspin synthesis, in that at 5 nM estriol ,
maspin synthesis was found significantly to be increased
when compared to the control (p<0.001, two tailed paired
t test). However farther increase of the estriol in the in-
cubation mixture decreased production of the anti-breast
cancer protein. However further increase of the estriol at
30 nM resulted in the maximal synthesis of maspin. But
further increase of estriol concentration in the reaction
mixture resulted in the decrease production of the protein.

The effect of testosterone on the estriol induced maspin
synthesis neutrophil

As described above elevated testosterone level caused
increased breast cancer risk (11), the effect of pre-incuba-
tion of neutrophils with testosterone on the estriol induced
maspin synthesis was determined. It was found that the

Figure 1. The effect of different concentration of estriol of
the neutrophils and the synthesis of NO. Neutrophil suspen-
sion 10° cells/ml in Hank’s balanced salt solution, pH 7.4 was
incubated with different concentration of estriol for 30 min at
37°C as shown. After incubation the synthesis of maspin was
determined by invitro translation of maspin mRNA and quanti-
tated by ELISA as described in the materials and method. While
solid squares with solid line (—m—) represent the synthesis of
maspin, the hollow square in the broken line (--0--) show the syn-
thesis of NO. The hollow triangle on the broken line (--A--) show
the synthesis of estriol induced NO synthesis in the presence of
0.1nM NAME in the incubation mixture. The solid triangle on
the continuous line (—A—) represents the maspin synthesis in
the presence of 0.1nM NAME in the incubation mixture. Results
shown are mean + standard deviation 10 different experiments
by using 10 different blood samples from 10 different volunteers
each in triplicate.
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preincubation of neutrophils with 20nM testosterone for
120 minutes at 37°C resulted in the inhibition of estriol
induced stimulation of maspin synthesis at all concentra-
tions of estriol used (from 10 nM to 40 nM) (Fig. 2) by as
much as >90% (p<0.0001, two tailed paired t test).

Role of testosterone receptors on the inhibition of the
estriol induced maspin synthesises in neutrophils by
male androgen

To determine whether the testosterone induced inhibi-
tion of the estriol stimulated maspin synthesis was actu-
ally related to the activation of the testosterone receptors
by the male sex hormone in the neutrophils, flutamide (0.2
uM) was added to the incubation mixture. The addition
of flutamide, a well known testosterone receptor blocker
(22) was found to reverse the inhibitory effect of testoster-
one on the estriol stimulated maspin synthesis (Fig. 3) (p<
0.0001, two tailed paired t test).

The role of nitric oxide on the stimulatory effect of
estriol and in the inhibitory effect of testosterone in
maspin synthesis in neutrophils

We have reported before that increase of NO synthesis
resulted in the synthesis of maspin in neutrophil (23). To
determine the effect of estriol on the NO synthesis as re-
lated to the synthesis of maspin (as described under Fig.
I),when different concentration of estriol was added to the
neutrophil suspension incubated for 30 minutes (optimum
time determined in separate experiment) the synthesis of
NO was found to follow parallel increase of maspin syn-
thesis (Fig. 4). In contrast addition of 20 nM testosterone
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Figure 2. Effect of testosterone on the estriol induced maspin
and NO synthesis in neutrophils. Neutrophils suspension was
prepared as described in the method and materials. The suspension
was incubated with 20nM testosterone for 2h at 37°C. The neutro-
phils suspension prepared with testosterone was re-incubated with
different concentration of estriol as shown for 30 minute at 37°C.
After incubation both maspin and NO synthesis were determined
as described in the Materials and Method. While the solid squares
with solid line (—m—) shows maspin synthesis in the absence of
testosterone, the hollow squares (--0--) on the broken line repre-
sent the synthesis of NO. The hollow circles on the broken line
(--0--) represents the synthesis of NO and the solid circles with
solid line (—e—) show the synthesis of maspin in the presence
of 20nM testosterone. The results presented are mean + S.D. of 10
different experiments each in triplicate by using the blood sample
from 10 different volunteers.

Figure 3. The effect of testosterone on the synthesis of the
estriol induced maspin synthesis and the effect of flutamide
(testosterone receptor blocker) on the inhibitory effect of tes-
tosterone. Neutrophil suspension in HBBS buffer was incubated
with 20nM testosterone and different concentration of estriol as
shown was incubated at 37°C as described under Fig. 2. After incu-
bation the synthesis of maspin was determined. In a separated but
parallel experiment the incubation mixture was treated with 0.2
uM Flutamide, a well known testosterone receptor blocker (26)
and after incubation maspin synthesis was determined. The solid
square solid line (—m—) represents maspin synthesis by estriol.
The solid circle (—e—) represents synthesis of maspin by estriol
in the presence of 20 nM testosterone. Solid triangle with solid
line (—A—) represents the synthesis of maspin in the neutrophil
suspension treated with 0.2 pM Flutamide. The results shown are
mean + S.D. of 10 different experiments, each in triplicate using
blood samples from 10 different female volunteers.

Figure 4. The effect of testosterone on the estriol induced
maspin and NO synthesis and the effect of addition of NO solu-
tion in 0.9% NaCl on the inhibitory effect of testosterone to the
incubation mixture on the testosterone. Neutrophil suspension
was prepared with 20 nM testosterone followed by incubation of
the suspension with different concentration of estriol as shown.
After incubation the synthesis of both NO and maspin was deter-
mined. In a separate experiment NO solution in 0.9% NaCl was
added to the reaction mixture and the synthesis of estriol induced
maspin in the presence of testosterone was carried out. In the con-
trol experiment equal volume of 0.9% NaCl was added to the reac-
tion mixture. The solid square with solid line (—m—) represents
maspin synthesis the hollow square (--0--) on the broken line show
the NO synthesis in the presence estriol. The hollow circle on the
broken line (--0--) represents the synthesis of NO and the solid
circles (—e—) show the synthesis of maspin in the presence of 20
nM testosterone. The hollow triangle (--A--) shows the synthesis
of NO and the solid triangle with solid line (—A—) represents the
synthesis of maspin in the presence of 0.8 nmol NO in 0.9% NaCl.
The results shown are mean + S.D. of 10 different experiments,
each in triplicate using blood samples from 10 different female
volunteers.
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in the incubation mixture not only resulted in the inhibi-
tion of maspin synthesis but also inhibition of the NO syn-
thesis (Coefficient of correlation r =+0.945, r =+0.941).
On the other hand addition of 0. mM /-NAME, (inhibitor
of NO synthase) completely inhibited the estriol induced
maspin synthesis. However addition of 1 nM NO in 0.9%
NaCl to the reaction mixture was able to reverse the in-
hibitory effect of 20 nM testosterone on the estriol induced
maspin synthesis (from 0.3 ngm maspin/10° neutrophil to
0.8 ngm maspin/10° cells) even in the presence of testos-
terone (p<0.0001).

Effect of Acetyl Salicylic Acid (Aspirin) on the nullifi-
cation of the testosterone induced inhibition of maspin
synthesis in neutrophils

As described under the Fig. 4, the addition of NO solu-
tion in 0.9% NaCl was capable of reversing the inhibitory
effect of testosterone on the maspin synthesis in the neu-
trophils. We have reported before the presence of aspirin
in different cell suspension in vitro or in vivo was capable
of stimulating NO synthesis which was independent of the
well known inhibitory effect of aspirin on the activation of
clyclooxygenase. Experiments were carried out to find out
the effect of addition of aspirin, through the NO synthesis,
on the estriol induced maspin synthesis that was found to
be inhibited by testosterone. It was found that the inhibi-
tory effect of 20 nM testosterone that reduced the 10nM
estriol induced maspin synthesis by 88% was completely
nullified in the presence of 25 uM aspirin that was accom-
panied by simultaneous increase of NO synthesis (Fig. 5).

Figure 5. Effect of acetyl salicylic acid on the testosterone
induced inhibitory effect on the estriol induced maspin syn-
thesis due to NO synthesis in neutrophils. Normal neutrophil
suspension was treated with 20 nM testosterone and subsequently
treated with different concentration of estriol as described in Mate-
rials and Method. In separate experiments the incubation mixture
was treated with 25 pM acetyl salicylic acid. After incubation both
the synthesis of maspin and NO was determined. The solid trian-
gle with solid line (—A—) with solid line represents synthesis of
maspin and the hollow triangle (--A--) with broken line represents
the synthesis NO in presence of 20 nM testosterone and different
concentration of estriol. The solid square (—m—) with solid line
represents synthesis of maspin and the hollow square (--0--) with
broken line represents the synthesis NO induced by 25 uM aspirin
also in presence of 20 nM testosterone and different concentration
of estriol. The solid circle (—e—) with solid line represents the
inhibition of maspin and NO synthesis induced by 25 pM aspirin
in presence of 20 nM testosterone and different concentrations of
estriol by 0. mM NAME.
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Addition of 0.1 mM I-NAME, an inhibitor of nitric oxide
synthase (24) to the reaction mixture completely abolished
the synthesis of both NO and maspin induced by aspirin in
the neutrophils.

“Cross — talk” between the receptor of estriol and tes-
tosterone in the binding of estriol receptor in neutrophil

As described above, presence testosterone inhibited
the estriol induced maspin synthesis through the inhibi-
tion of NO synthesis in neutrophils.

To find out the possible regulatory control of estriol
(female sex hormone) in the maspin synthesis by testos-
terone (male sex hormone) the “cross talk” between these
different sex hormones was determined. Scatchard plot
(25) analysis of the equilibrium binding of estriol to its
receptor in the presence and absence of testosterone was
carried out. It was found that the binding of estriol alone
on neutrophil was (1.02 x 10° molecules/cells), in the pres-
ence of male sex hormone testosterone the binding of es-
triol was (0.5 x 10° molecules/cell), by more than 50% in
the presence of the female sex hormone with the little or
no changes of K in case of estriol alone K = 0.58, K =1.24
for the estriol binding to the neutrophils in the presence of
testosterone. (Fig. 6).

DISCUSSION

The role of estrogens in the development of breast
cancer remains both enigmatic and obscure. It has been
reported that woman who has undergone overectomy for
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Figure 6. Scatchard plots of the equilibrium binding of
estriol to neutrophils in the presence and absence of tes-
tosterone. Normal neutrophil suspension in HBSS buffer was
prepared as described in the Material and methods. Equilib-
rium binding of different concentration of estriol on netrophil
was analyzed after 30 min incubation and in presence of male
sex hormone with estriol for 120 min, estriol binding was
determined and the amount of the free estriol in the incuba-
tion mixture was also determined by using glass micro fibre
filtrate (cationic), determined by using a milipore filtration unit
as described in meterials and method. The amount of bound and
free estriol was determined by ELISA.

non-malignant condition and never received estrogen re-
placement therapy were never found to develop breast
cancer. As estrogen is an ovarian hormone, these results
suggested that the estrogen itself was responsible for
carcinogenic effect of the hormone for development and
promotion of the breast cancer compare to controls (26).
On the other hand numerous demographic studies have re-
ported that woman in their menopause are at greater risk
to develop breast cancer (27). As the occurrence of meno-
pause ceases to synthesize ovarian hormones , including
estrogens, the systemic reduction of the estrogens might
have been related to the development of the condition , this
scenario however became complicated when it was known
that woman are also at increased risk of developing breast
cancer in the beginning of the menstruation (28).

These demographic studies imply that a second com-
ponent beside estriol could have a critically important con-
tribution in the development of breast cancer in woman.
Indeed as presented in the text increased testosterone level
in the circulation has been reported to increase breast can-
cer risk (9). Our results demonstrated for the first time that
a biochemical quantitation of the testosterone effect in the
impaired maspin synthesis induced by estriol may also oc-
cur in the pathophysiology of breastcancer.

It has been suggested that while estrogen was a pro-
breast cancer hormone, progesterone another ovarian hor-
mone counteracted the role of estrogens. However we have
reported that at least in the case maspin synthesis, both
estriol (one of the estrogens among ten) and progesterone
were both capable of stimulating maspin synthesis in neu-
trophils (23). It should be mentioned here that the occur-
rence of malignancy in the mammary cells resulted in the
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severe impairment of maspin synthesis in neutrophils in
the circulation (29).

The results as presented in the text above demonstrat-
ed that estriol induced maspin synthesis in the neurto-
phils was not the effect of the estrogen alone but even
a well-known major male sex hormone i.e. testosterone
was critically involved in the synthesis of maspin. These
results might also explain, at least partly, how the free
high testosterone level in the plasma might actually be
involved as a risk factor for breast cancer in females (9).
It was found that either in the case of the stimulation of
maspin synthesis or in the case of testosterone induced
inhibition of estriol induced maspin synthesis, nitric ox-
ide (NO) played a critically important role in both cases.
These results suggested that while the effect of estriol
was mediated through the estrogen induced NO synthe-
sis; the male sex hormone impaired the stimulatory effect
of estriol through the inhibition of NO synthesis. Indeed,
the presence of NO on 0.9% NacCl (Fig. 4) or aspirin (Fig.
5) which stimulated NO synthesis, was able to reverse
the inhibitory effect of testosterone. That the effect of tes-
tosterone was actually mediated through the testosterone
receptor interaction was supported by the fact that the
addition of flutamide, a well known blocker of testoster-
one receptor (22) was able to nullify the inhibitory effect
of the male sex hormone (Fig. 3). Our results also dem-
onstrated for the first time ever that a major male sex hor-
mone was capable of regulating the activity of a female
sex hormone by controlling the binding of a female sex
hormone to its estrogen receptors (cross talk) between
the receptors of male and female sex hormones in the
synthesis of maspin (Fig. 6).
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hibition NO synthesis. 1988; 207 (1): 75-79.
. . . . i in i he-
Finally, our results also suggested that if these results 8. Schacfer  JS, Zhang M. Targeting maspin in endothe
. . o . lial cells to induce cell apoptosis. Expert Opin. Ther. Targets. 2006
could be extended to the in vivo conditions in humans the Jun; 10 (3): 401-408.
detrimental effect of testosterone on the estriol stimulated
maspin could be overcome by consuming of 25 uM aspirin

9. Micheli A, et al. Plasma testosterone and prognosis of postmeno-
pausal breast cancer patients. J. Clin. Oncol. 2007 Jul 1; 25 (19): 2685-
. .. . 2690.

(equwalent t022.5 mg asp1r1n/70 kg bOdy Welght / day) for 10. Karabi Ganguly Bhattacharjee, Mau Bhattacharyya, Umesh Chandra
possible prevention of breast cancer. From some studies Halder, Pradipta Jana, et al. The Role of Neutrophil Estrogen Recep-
role of aromatase in cancer has been observed. A]though tor Status on Maspin Synthesis via Nitric Oxide Production in Human
. . . Breast Cancer. J. Breast Cancer. 2012 June; 15 (2): 181-188.

in our study aromatase mediated conversion of testoster- , ‘

. . . 11. Dutta-Roy AK, Kahn NN, Sinha AK. Interaction of receptors for
one to estriol was not poss1ble because it has been reported prostaglandin El/prostacyclin and insulin in human erythrocytes and
that aromatase is resistant in breast cancer and here its role platelets. Life Sci. 1991; 49 (16): 1129-1139.
particularly on maspin related breast cancer is out of con- 12. Kahn NN, Sinha AK. Stimulation. of prostaglandin El pinding to

. .. .. human blood platelet membrane by insulin and the activation of ade-
text. It is noted that this is an invitro study and here we nylate cyclase. J. Biol. Chem, 1990 Mar 25; 265 (9): 49764981,
have seen that the level of testosterone is elevated in breast 13. Tlaskalova-Hogenova H, Stepankova R. Development of antibody
cancer patients and estriol level was diminished. So, here formation in germ-free and conventionally reared rabbits: the role of
conversion of testosterone to estriol was not happened in mte‘stmz.il lymphoid tissue in antibody formation to E. coli antigens.
. - Folia Biol (Praha). 1980; 26 (2): 81-93.
neutrophll cells at least in in vitro Study' 14. Klock JC, Bainton DF. Degranulation and abnormal bactericidal func-
We have reported before that the stimulation of NOS tion of granulocytes procured by reversible adhesion to nylon wool.
by insulin activated nitric oxide synthase (IANOS) was Blood. 1976; 48: 149-161. .
beneficial in breast cancer (30) and the systemic increase 15. Cherry JH. Isolation of microsomes, ribosomes, and polysomes from
N R . plant tissues. Methods Enzymol. 1974; 31: 583-589.
of aspirin induced NO synthesis that could be beneficial 16. Cook L, Ross AM, Knight GB, Agnello V. Use of whole blood speci-
against the metastasis of the breast cancer, a form of can- mens for routine clinical quantitation of hepatitis C virus RNA does
cer well known for its metastatic potential. not increase assay sensitivity. J. Clin. Microbiol. 2000; 38: 4326—4331.
17. Zimmerman R, Paluch U, Sprinzl M, Neupert W. Cell-free synthesisof
the mitochondrial ADP/ATP carrier protein of Neurospora crassa. Eur.
J. Biochem. 1979; 99: 247-252.
18. Engvall E, Perlmann P. Enzyme-linked immunosorbent assay, ELISA.

. 3. Quantitation of specific antibodies by enzyme-labeled anti-immu-
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