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Abstract:

This study is devoted to the measurement of
clinicohistopathological features in tissue samples of ( 40) women
for each of malignant and benign breast tumor in addition to (40)
healthy women of matched age as a control group .and estimation of
monoamine oxidase activity and the most appropriate conditions for
the enzyme activity in Iragqi women with breast tumor .It was noted
that the enzyme in case of malignant tumor was highly active and
when the most conditions where available at substrate concentration
was (0.008 M) with incubation time (3 hours) at (37 C°and pH(7.2)
for malignant group and (7.4) for benign and control group.
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1. Introduction:



1.1 Monoamine Oxidase

The enzyme monoamine oxidase MAO [Enzyme Commission EC
1.4.3.4] is discovered as tyramine oxidase by Marry C. Hare (1928)
it activated the oxidative deamination of tyramine. L-Monoamine
oxidases (MAO) is afamily of enzymes that catalyze the oxidation
of mono- amineshttp://en.wikipedia.org/wiki/Monoamine oxidase - cite note-
pmid15279561-1. They have found linked to the outer membrane
of mitochondria in almost all cell types in the body.In humans there
are two functionally distinct forms of the MAO enzyme: MAO-A
and MAO-B®4,

1.2 Role and Function of MAOs Isoenzymes

Both MAOs isoenzymes catalyze the oxidation of various amines,
together with serotonin, dopamine and epinephrine . However,
whereas MAO-B has a greater affinity for the trace amine,
phenethylamine, MAO-A is more selective and likely to degrade
serotonin, epinephrine and nor epinephrine®-19

1.3 Breast Cancer

Female breast is made up mainly of lobes (milk-producing glands),
ducts (tiny tubes that carry the milk from the lobes to the nipple) and
stroma (fatty and connective tissues surrounding the ducts and lobes,
blood and lymphatic vessels)*19),

Breast cancer is the most common cancer in women in developed
countries . As breast cancer is a heterogeneous disease. Breast
cancer tumors are highly heterogeneous in their morphology,
biology, response to therapy and clinical course 629,

Breast cancer is a kind of cancer that develops from breast cells.
Breast cancer usually starts off in the inner lining of milk ducts or the
lobules that supply them with milk. A malignant tumor can spread
to other parts of the body. A breast cancer that started off in the
lobules is known as lobular carcinoma, while one that developed
from the ducts is called ductal carcinoma 123,

2.Methodology:
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A- Monoamine oxidase activity.
Principle:

Mono amino oxidase activity was assayed by Mcewen and Cohen
method (M.Charles, 1963). The principle of the method is the
measurement of the benzaldehyde which obtained reaction which is
absorbed at wave length

242 nm after extraction by cyclohexane.

Reagents

1-phosphate buffer solution (PBS) (0.2 M) (pH7.4).
2-Benzyl amine (0.008 M).

3-Perchloric acid.

4-Cyclohexane.

Procedure

The assay procedure is described in the Table (2-3).
Table (2-3).The procedure of MAO enzyme activity.

Solution Test Control
Sample( blood) 600 pL 600 pL
PBS 750 pLL 750 pL
Benzyl amine 150 p. | -

All test tubes are incubated in shaking water bath for 3hrs. at37 °C.
Then the following are added

Benzyl amine | ---—---- 150uL
Perchloric acid 150 pL 150ul
Cyclohexane 1.5ulL 1.5ul

And shaking for (15 Min.), then centrifugation (2000 r.p.m.) for 10
min. Then the absorbance of supernatant is measured at 242 nm.
Enzyme activity measured through aldehyde formed in 3 hrs. by
reading the absorbance of test tube against the control tube by the
spectrophotometer.



B- Estimation of the Most Appropriate Conditions for Enzyme
Activity.

Principle:

The procedure is followed as the same steps that is described in
enzyme activity by adding different concentrations of substrate
(0.006, 0.008, 0.02, 0.04, 0.06) M (M:molar concentration) . and
same for other optimum conditions.

3. Results:
Results of the present study showed that:

1-The mean age at diagnoses was (44) years for malignant patients'
and (36) years for benign group the percentage of patients ‘according
to the age range was (50%) with (40-49) years for malignant & (60%)
with age range (30-39) years for benign group.

2-there was a high activity of MAO-A for malignant patients
samples .

3-Regarding to benign samples there was clear decrease in enzyme
activity.

4-The optimum substrate enzyme concentrations evaluated with
different concentrations of benzyl amine as a substrate the increase
in the enzymatic activity is directly proportional to substrate
concentrations in the concentrations (0.008 M).

5-The activity of MAO-A increases by increasing the incubation time
for all studied groups.

6-The optimum temperatures that observed were (37°C).

7-the optimum pH for malignant group was 7.2 and for benign &
control group was (7.4).

4. References:

1- Walker WH, Kearney EB, Seng RL, Singer TP (1971) Sequence
and structure of a cysteinyl flavin peptide from monoamine oxidase.
Biochem Biophys Res Common 44: 287-292.



2-Rafel J. Rojas,Dale E. Edmonson,Terri Almos, Roderick Scott ,
Mark E. Massari Rversible and irreversible small molecule inhibitors
of monoamine oxidase B(MAO-B) investigated by biophysical
techniques (2015) Dart Neuroscince, lic, San Diego CA92131 USA
Department of chemistry and biochemistry , Emory University
Atlanta, GA 303322, USA.

3-Tamara Satram-Maharaj. May 2012.The Roles of Monoamine
Oxidase-A and p38(MAPK) in Breast Cancer A Thesis Submitted to
the College of Graduate Studies and Research in Partial Fulfillment
of the Requirements for a Master’s Degree in Biological Psychiatry
Department of Psychiatry University of Saskatchewan Saskatoon .

4-Edmondson DE, Binda C, Wang J, Upadhyay AK, Mattevi A.
Molecular and mechanistic properties of the membrane-bound
mitochondrial monoamine oxidases. Biochemistry.
2009;26(48):4220-4230.

5- Binda C, Newton-Vinson P, Hubalek F, Edmondson DE, Mattevi
A. Structure of human monoamine oxidase B, a drug target for the
treatment of neurological disorders. Nature Structural Biology.
2001;9:22-26.

6-Simone  Carradori, Daniela  Secci, Adriana  Bolasco, Paola
Chimenti, and Melissa D'Ascenzio.(2012).Patent-related survey on
new monoamine oxidase inhibitors and their therapeutic
potential“Sapienza” University of Rome, Department of Drug
Chemistry and Technologies, P.le Aldo Moro 5, 00185 Rome, Italy .
July 2012, Vol. 22, No. 7 , Pages 759-801.

7-Jana Kiskova, Dana Gabrikova(2015).The Role of MAOA Gene in
the Etiology of Autism Spectrum Disorder in Males.World Academy
of Science, Engineering and Technology International Journal of
Medical, Health, Biomedical, Bioengineering and Pharmaceutical
Engineering Vol:9, No:2, 2015.

8-Wai K. Wong, Xiao-Ming Out, Kevin Chen, and Jean C.
Shih(2010 ).Activation of Human Monoamine Oxidase B Gene
Expression by a Protein Kinase C MAPK Signal Transduction
Pathway Involves c-Jun and Egr-1. J. Biol Chem. 2010 Apr 30;
277(25): 22222-22230.

9- Gordon RR, Wu M, Huang C-Y, Harris WP, Sim HG, et al. (2014)
Chemotherapy-Induced Monoamine Oxidase Expression in Prostate
Carcinoma Functions as a Cytoprotective Resistance Enzyme and
Associates with Clinical Outcomes. PLoS ONE 9 (9): €104271.Philip


http://informahealthcare.com/action/doSearch?Contrib=Carradori%2C+S
http://informahealthcare.com/action/doSearch?Contrib=Secci%2C+D
http://informahealthcare.com/action/doSearch?Contrib=Bolasco%2C+A
http://informahealthcare.com/action/doSearch?Contrib=Chimenti%2C+P
http://informahealthcare.com/action/doSearch?Contrib=Chimenti%2C+P
http://informahealthcare.com/action/doSearch?Contrib=D%27Ascenzio%2C+M
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wong%20WK%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Out%20XM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20K%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shih%20JC%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shih%20JC%5Bauth%5D
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=11956220
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=11956220

C.Trackman,Boston University Goldman School of Dental
Medicine, United States of America.

10-Jason Boyang Wu and Jean C. Shih.(2011).Valproic Acid Induces
Monoamine  Oxidase A via Akt/Forkhead Box O1
Activation.Department of Pharmacology and Pharmaceutical
Sciences, School of Pharmacy (J.B.W., J.C.S.), and Department of
Cell and Neurobiology, Keck School of Medicine (J.C.S)),
University of Southern California, Los Angeles, California0026-
895X/11/8004-714-723.Molecular  pharmacology.VVol.80, No.
472744/3719278.

11-Bahir Abdul Razzag Mshimesh(2010).Effect of Silymarin against
CAF Protocol Toxicity in Women with Breast Cancer A thesis
Submitted to the College of Medicine and the Committee of
Postgraduate Studies of the University of Baghdad in Partial
Fulfillment of the Requirements for the Degree of Doctor of
Philosophy in Pharmacology.

12-Darke R, Vogl W, and Mitchell A, 2010. Gray's Anatomy for
students. 2nd ed., Elsevier inc., Philadelphia; PP.137-138.

13-Geddes DT, Aljazaf KM, Kent JC, Prime DK, Spatz DL, Garbin
CP, Lai CT, & Hartmann PE., 2012. Blood flow characteristics of the
human lactating breast. J Hum Lact;28:145-152.

14-Junqueira luiz C. & Carrneiro Jose, 2010. The female
reproductive syste. In: [Basic Histology: text & atlas]. 12th ed., The
Mc Graw-Hill Companies, New York, pp: 388-412.

15-Michael H. , & o ciech p, 2011. Female reproductive system”. In:
[Histology a text and atlas with correlated cell and molecular
biology]. 6th ed., Lippincott Williams & Wilkins, Philadelphia, pp:
830-870.

16- Mir R, Singh VP (2009) Breast cancer in young women and its
impact on reproductive function. Apollo Medicine 6: 200-208 .

17-Robbin and Cotran: Pathologic Basis of Disease. 2010; 8th
edition, 1129-1154.

18- Kravchenko J, Akushevich I, Seewaldt VL, Abernethy AP,
Lyerly HK (2011) Breast cancer as heterogeneous disease:
contributing factors and carcinogenesis mechanisms. Breast Cancer
Res Treat 128: 483-493.



19-Viale G: The current state of breast cancer classification. Ann
Oncol; 23(10): 207-210, 2012.

20-Alwan NAS. (2012). Knowledge, attitude and practice regarding
breast cancer and breast self-examination among a sample of the
educated population in Iraq. East Mediterr Health J.ournal 18: 337-
45,

21-Pankaj G R, Suet M C, Vivien N, Brendan MS , Umeh H, et al.
Risk Stratification of Patients With Early Breast Cancer. Clinical
Breast Cancer. 2014;14(1): 68-73.

22-Sariego, J. (2010). Breast cancer in the young patient. The
American surgeon, 76 (12), 1397-1400.

23-Hind Hamid Abed AL-Ammiri. (2013).SERUM LEVELS OF
GALECTIN -4 AND TOLL -LIKE RECEPTOR -2 (TLR -2) IN
WOMEN WITH BREAST TUMOR.A Thesis Submitted To The
College Of Medicine And The Committee Of Graduate Studies,
Baghdad University, In Partial Fulfillment Of The Requirements For
The Degree Of Master Of Science In Medical Microbiology.



