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Abstract

Breast cancer (BC) is a type of malignancy appeared in breast tissue, occurs in both premenopausal and also in postmenopausal women'’s.
Glutathione (GSH) is a tripeptide that is found intracellularly in high concentration, being the most abundant low molecular mass thiol. A total
of 80 patient with (BC) divided in two groups, first group (n=40) women with breast cancer without chemotherapy, second group (n= 40)
women with breast cancer with chemotherapy. The control group (n= 40) apparently healthy women’s matched with patient group. Women
with (BC) have a significant lower serum level of (GSH) than those who are not diseased and even than those who received chemotherapy (p<
0.05). So, this lead to a conclusion that; breast cancer women have low level of GSH and increased upon administration of chemotherapy. The
objective of this study is to assess GSH status in women’s BC receiving chemotherapy treatment.
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Introduction

Cancer is a group of diseases that cause cells in the body to
change and grow out of control. Most types of cancer cells eventually
form a lump or mass called a tumor, and are named after the part
of the body where the tumor originates. Breast cancer begins in
the breast tissue that is made up of glands for milk production,
called lobules, and the ducts that connect the lobules to the nipple.
The remainder of the breast is made up of fatty, connective, and
lymphatic tissues [1]. Glutathione (GSH) is a tripeptide of glycine,
cysteine and glutamic acid that is found in high concentration
intracellularly, being the most abundant low molecular mass
thiol [2]. Synthesis of GSH requires the consecutive action of two
enzymes, first glutamate-cysteine ligase (GCLC) that conjugates
glutamic acid and cysteine forming gamma-glutamyl cysteine.

This compound containing cysteine with a sulfhydryl group
(SH) is responsible for the antioxidant activity of GSH. The second
reaction is the binding of gamma glutamyl cysteine with glycine
by the enzyme glutathione synthetase (GSS), giving rise to the
tripeptide gamma glutamyl cysteine glycine-glutathione. When
there is an excessive production of reactive oxidative species
(ROS), the antioxidant defense system is triggered, which is of
great importance in the physiopathology of diverse cancer types,
including breast cancer [3,4]. The consequence of this process is
the loss of cellular function and progression towards cell death.

Moreover, oxidative stress leads to DNA damage and mutations
in tumor suppressor genes, events that can be important in the
initiation of carcinogenesis.

Material and Methods

The experimental in Department of
Biochemistry, College of Medicine, and University of Babylon.

work was done

Subjects

Patients: Patient groups consist of (80) samples from women
with breast cancer, divided into two groups. First groups (A) consist
of (n=40) sample women with breast cancer without chemotherapy
while second groups (B) were (n=40) sample women with breast
cancer after chemotherapy treatment. The age of women was
ranged from (37 - 85) years. All samples were collected from
Oncology Center of Marjan Teaching Hospital in Hilla City, Based
on the history: patients with positive family history of breast
carcinoma, smokers, received hormonal therapy, chronic disease
(e.g. diabetes mellitus, liver dysfunction, rheumatoid arthritis)
were excluded from the study. This described in (Table 1).

Controls :Control groups (C) consist of (n= 40) samples of
healthy women. They were collected from medical staff who were
free from signs and symptoms of breast cancer , age ranged from
(35 - 85) years, all of them were non-smokers , free from DM,

Cite this article: Mufeed ] E, Ali M ], Alaa S A . Correlation of Reduced Glutathione with Brest Cancer Using High Performance Liquid
Chromatography. Biomed ] Sci & Tech Res 1(5)-2017. BJSTR.MS.ID.000421. DOI : 10.26717/BJSTR.2017.01.000421

) 1287



http://biomedres.us/
http://dx.doi.org/10.26717/BJSTR.2017.01.000421
http://dx.doi.org/10.26717/BJSTR.2017.01.000421

Mufeed Jalil Ewadh. Biomed ] Sci & Tech Res

Volume 1- Issue 5:2017

hypertension and no family history of breast cancer This described
in (Table 1).

Samples Collection :Blood sample were obtained from subject
group in fasting state .Blood put in gel tube and separated at 3000
xg for 10 min at 42C to obtain serum .Consequently , serum was
divided into aliquots in eppendorf and stored at ( -20°C) until time
of analysis (Table 1).

Determination of Glutathione in Serum using Reversed-
Phase High-Performance Liquid Chromatography: This
method is used in particular for the detection of glutathione in
the serum and also used for the detection of sulfur glutathione
disulfide (GSSG) based on a derivatization glutathione with ortho-

Table 1: Patients and Control groups.

phthalaldehyde (OPA) at pH 12, This measurement is used High-
Performance Liquid Chromatography Technique of Fluorescence
Detector (HPLC-FLD), which is characterized by high sensitivity,
high specificity , and high selectivity for many of the compounds
and in particular the glutathione [5].

HPLC Method: Samples were analyzed by High Performance
Liquid Chromatography (HPLC) system, model Shimadzu 10AV-
LC equipped with binary delivery pump model LC-10AV. The
eluted peaks were monitored by RF-20A prominence fluorescence
detector. The condition of separation was listed in (Table 1).
Standards of suspected compound were run similarly for the
identification, quantification, and concentration of each isolated
compound [6,7] (Table 2).

Group No. of sample Described
A 40 Women with breast cancer without chemotherapy
B 40 Women with breast cancer after chemotherapy treatment
C 40 Healthy women ( Control )

Table 2: Separation Conditions of High Performance Liquid Chromatographic.

Parameter Characteristic for GSH identification
Detector Florescence Ex= 350 nm, Em = 450 nm
Flow rate 1ml/min
Volume injection sample 20 pL

Type of Column

C18-0DS (25cm X 4.6mm X 5uL)

Mobile phase

Acetonitrial :deionized Water ( 60:40 v/v)

Temperature

352C

Calculation: The area under the peak is used for calculating the
concentration of a sample as the following formula:-Concentration
of sample (ug/ml) = (the area of the sample / area of the standard)
x Standard Conc. x Dilution factor

Result and Discussion

In this study, it was depended on the division of models, as
described in (Table 1). It has been developed thorough examination
to assess the GSH concentration in serum of breast cancer patient.

Figure 1 shows that a complete baseline separation was obtained
within glutathione by HPLC [8,9]. Cancer multifaceted complex
disease affecting various different cancer patients in ways that
demonstrate the imbalance in the control mechanisms that ensure
the proper functioning of cells. An increase in the levels of free
radicals may lead to a reduction in various cellular defense systems
and the damage is irreversible, to cell death. Resulting in a lower
concentration of antioxidants [10,11] .
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Figure 1: HPLC Chromatograph of Standard GSH , its Retention Time (RT= 5.07).
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The (Mean *= SD) and of reduced glutathione in serum had
decreased in the patient with breast cancer without chemotherapy
in comparison to that of control group, while the (Mean + SD) and
of reduced glutathione in serum had increased in the patient with

breast cancer after chemotherapy treatment in comparison to that
of control group, (Table 3). According to P-value (p<0.05), there
was a significance difference between the Mean of GSH in serum of
patients compared to Mean of GSH in serum of controls (Figure 2).
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Figure 2: GSH Concentration in Serum of Breast Cancer Patients without and After Chemotherapy Compared to Healthy
Women.
. J/
Table 3: GSH of Breast Cancer with Healthy Control Group.
Group No. of samples Mean * SD (ppm) P value
A 40 0.002 +0.005 p<0.05
B 40 2.01+0.195 p<0.05
C 40 2.05+0.200 p<0.05

These finding may be long to that after chemotherapy which
prevent DNA damage, thus preventing the proliferation of cancer
cells from growth and thus return to normal cell, which reduces
the presence of free radicals and increase the concentration of
antioxidants, this is what was observed in the concentration of
glutathione levels after taking chemotherapy [12]. Serum GSH and
found to be significantly decrease in breast cancer. This was in
agreement with other studies such as Prabhu [13], and Ewadh [14].

Conclusion

This study suggests the benefit of measuring serum GSH
activity to assess BC. Simply measuring GSH activity along with the
cost-effectiveness of giving additional feature to consider GSH as a
sign of the tumor marker in the breast cancer. This study found that
the chemotherapy prevents DNA damage in women with breast
cancer, raise antioxidant levels mainly in glutathione levels after
chemotherapy.

References

1. Allred DC (2010) Ductal carcinoma in situ: terminology, classification,
and natural history. ] Natl Cancer Inst Monogr 2010(41):134-138.

2. Huber PC, Almeida WP, Fatima A (2008) Glutationa e enzimas
relacionadas: papel biolégico e importancia em processos patolégicos.
Quim Nova 31: 1170-1179.

3. Farias JM, Furtado FS, Guimardes SB, Silva Filho AR, Vasconcelos PR
(2011) Oxidative stress parameters in women with breast cancer
undergoing neoadjuvant chemotherapy and treated with nutraceutical
doses of oral glutamine. Acta Cir Bras 26(1): 82-87.

Submission Link: http://biomedres.us/submit-manuscript.php

4. Kang DH (2002) Oxidative stress, DNA damage, and breast cancer. AACN
Clin 13(4): 540-549.

5. Okkes Yilmaz, Serhat Keser, Mehmet Tuzcu, Mehmet Giivenc (2009) A
Practical HPLC Method to Measure Reduced (GSH) and Oxidized (GSSG)
Glutathione Concentrations in Animal Tissues, Department of Biology.
Journal of Animal and Veterinary Advances 8(2): 343-334.

6. Kevin] Len, Helene Ther, ] Richard Wag (2010) fully automated method
for simultaneous determination of total cysteine, cysteinylglycine,
glutathione and homocysteine in plasma by HPLC with UVabsorbance
detection. Journal of Chromatography B 877: 3400-3404.

7. FD Car Valhot, F Remiaot, P ValetJA, TimbrellS ML (1999) Determination
of oxidized and reduced glutathione in pharmaceuticals by
reversed-phase high-performance liquid chromatography with dual
electrochemical detection. Journal of Chromatography A 846: 59-64.

8. KamencicH, Lyon A, Paterson PG, Juurlink BH (2000) Monochlorobimane
fluorimetric method to measure tissue glutathione. Anal Biochem
286(1): 35-37.

9. Snyder LR, Kirkland JJ, Glajch JL (2000) Completing the Method:
Validation and Transfer, in Practical HPLC Method Development, (2nde
dn), John Wiley & Sons, Inc, Hoboken, NJ, USA, 685-713.

10. Yoshikawa T, Toyokuni S, Yamamoto Y, Naito Y, (2009) (eds) Free Radicals
in Chemistry Biology and Medicine, OICA International, London, 20(30):
270-279.

11. Devasagayam TPA, Kamat JP (2012) Biological significance of singlet
oxygen. The Journal of Experimental Biology 40(6): 680-692.

12. Makiya N (2008) Reactive oxygen species in tumor metastasis. Journal of
Clinical Biochemistry 266(1): 53-59.

13. Prabhu K, Bhat GP (2007) Serum total glutathione-stransferase levels
in oral cancer. The journal of Cancer Research Therapy 3(3): 167-168.

1289


http://biomedres.us/submit-manuscript.php
https://www.ncbi.nlm.nih.gov/pubmed/20956817
https://www.ncbi.nlm.nih.gov/pubmed/20956817
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-40422008000500046
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-40422008000500046
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-40422008000500046
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0102-86502011000700017
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0102-86502011000700017
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0102-86502011000700017
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0102-86502011000700017
https://www.ncbi.nlm.nih.gov/pubmed/12473916
https://www.ncbi.nlm.nih.gov/pubmed/12473916
https://www.medwelljournals.com/abstract/?doi=javaa.2009.343.347
https://www.medwelljournals.com/abstract/?doi=javaa.2009.343.347
https://www.medwelljournals.com/abstract/?doi=javaa.2009.343.347
https://www.medwelljournals.com/abstract/?doi=javaa.2009.343.347
https://www.ncbi.nlm.nih.gov/pubmed/11038270
https://www.ncbi.nlm.nih.gov/pubmed/11038270
https://www.ncbi.nlm.nih.gov/pubmed/11038270
http://onlinelibrary.wiley.com/doi/10.1002/9781118592014.ch15/summary
http://onlinelibrary.wiley.com/doi/10.1002/9781118592014.ch15/summary
http://onlinelibrary.wiley.com/doi/10.1002/9781118592014.ch15/summary
https://www.ncbi.nlm.nih.gov/pubmed/12587716
https://www.ncbi.nlm.nih.gov/pubmed/12587716
https://www.ncbi.nlm.nih.gov/pubmed/18362051
https://www.ncbi.nlm.nih.gov/pubmed/18362051
https://www.ncbi.nlm.nih.gov/pubmed/18079581
https://www.ncbi.nlm.nih.gov/pubmed/18079581

Mufeed Jalil Ewadh. Biomed ] Sci & Tech Res Volume 1- Issue 5:2017

14. Ewadh M], Kadhum NH, Al Hamdani K], Alawad AS (2009) The relation markers in breast cancer patients. Medical Journal of Babylon 6(1): 36-
between antioxidants Glutathione, Glutathione-s-transferase as tumor 44,

Assets of Publishing with us

BIOMEDICAL

RESEARCHES

¢ Global archiving of articles

¢ Immediate, unrestricted online access
e Rigorous Peer Review Process

¢ Authors Retain Copyrights

e Unique DOI for all articles

http://biomedres.us/

Submission Link: http://biomedres.us/submit-manuscript.php 1290


http://biomedres.us/submit-manuscript.php
http://www.austinozone.com/wp-content/uploads/The-Relationship-between-Antioxidants-Glutathione-Glutathione-S-Transeferase-as-Tumor-Markers.pdf
http://www.austinozone.com/wp-content/uploads/The-Relationship-between-Antioxidants-Glutathione-Glutathione-S-Transeferase-as-Tumor-Markers.pdf
http://www.austinozone.com/wp-content/uploads/The-Relationship-between-Antioxidants-Glutathione-Glutathione-S-Transeferase-as-Tumor-Markers.pdf
http://www.austinozone.com/wp-content/uploads/The-Relationship-between-Antioxidants-Glutathione-Glutathione-S-Transeferase-as-Tumor-Markers.pdf
http://biomedres.us/

	Title
	Abstract
	Keywords
	Abbreviations
	Introduction
	Material and Methods 
	Result and Discussion 
	Conclusion 
	References
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2

