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Abstract

Glutathione is considered as a major molecule that plays an essential role in the antioxidant defense system. The
mechanism of chemotherapeutic agents are act based on oxidative stress to kill the cancer cell, so the antioxidant
activity of glutathione is thought to be interfering with chemotherapeutic action.The aim of the recent study is
Estimation of Plasma Reduced Glutathione among Sudanese Females with Breast Cancer Undergoing Chemotherapy
.The current study was conducted on 100 Sudanese females with Breast Cancer who attended the Institute of Nuclear
Medicine — Madani — SUDAN between August to October / 2018. ELISA 96 well plates (OD 412 nm) and
quantiChrom Glutathione assay kit were used to measure the level of reduced glutathione in Plasma. The outcome of
the recent study, the level of plasma reduced glutathione in patients was significantly higher than control (MEAN
92.03+46.6; 13.87+9.27 respectively; P-value 0.001). Our finding suggests that the status of reduced glutathione levels
might be play a role as a prognostic factor for poor response of chemotherapy in Sudanese female with Breast Cancer.
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INTRODUCTION

The main objective of chemotherapy is to
eliminate only the tumorous cells (however, most of the
antineoplastic agents act in a non-specific way, harming
as many malignant cells as normal) [1]. Nevertheless,
some of the Breast Cancer Patients (BCP) appears no
improvement toward chemotherapeutics agents and
their clinical situation becomes worse even after taken
many doses.

Drug resistance in Breast cancer chemotherapy
represents a major challenge to the successful treatment
of patients [2, 3]. Chemotherapy acts against cancer
cells based on an increase in the rate of oxidative stress
to through raise the level of reactive oxygen species up
to the toxic level to make serious damage in large
molecules such as DNA and also cause loss of
malignant cellular membrane integrity and subsequently
cell death [4-8]. But cancer cell creates a mechanism to
increase its antioxidant rate as response to the high
oxidation rate of chemotherapy [9].

Some of the previous studies have
demonstrated that there are many factors interfere with
the action of chemotherapeutics drugs. One of the
reasons is attributed to the changeable level of
antioxidants in cancer cells. It is thought one of the
most common substances that cancer cells are use as
antioxidants is Glutathione because it has been proven
that glutathione has a high antioxidant activity and it is
considered as “master antioxidant “molecules inside the
body [10]. The cancer cell can benefit from a high rate
of glutathione as an anti-oxidant to discourage the
effectiveness of chemotherapeutic agents [11, 12]. The
reduced form of glutathione (GSH) is prevalent form in
mammalian cells [13, 14] main protective roles of
reduced glutathione, it represents in many functions
such as amino acid transporting through the plasma
membrane; GSH scavenges hydroxyl radical and
hydrogen peroxide; also glutathione is able to
regenerate the most important antioxidants molecules
like vitamins through back them to their active form
[15, 16].
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The strength of glutathione as powerful
antioxidant molecules attributed to cysteine sulfthydryl
group which has ability to react directly with toxicants
molecules or indirectly through activation of
glutathione S-transferase group of enzymes, and based
on most of the antineoplastic agents kill the malignant
cells through binding with electrophilic sites of DNA to
kill cells so when this binding is interrupted by
glutathione, cancer cell could escape from killing by
chemotherapeutic agents and it becomes more
progressive[17].

The aim of conducting this study is Estimation
of Plasma Reduced Glutathione among Sudanese
Females with Breast Cancer Undergoing Chemotherapy
because it has been observed most of the patients with
chemotherapy do not appear to satisfy improvement
response toward their treatment doses.

Study design

Cross-sectional, case control study design was
conducted on 100 Breast Cancer Patients (BCP) Who
attended to Institute of the nuclear Medicine, AL Gezira
State ~SUDAN during August — October / 2018, and
100 healthy females (control). A well-constructed -
questionnaire was used for Data Collection. Ethical
approval was granted by the Ethical Committees in the
Ministry of Health — Al Gezira State - SUDAN and the
Institute of the nuclear Medicine —Al Gezira University
— Madani.

The study population was divided into 50 %
patients and 50% control see figure (1) for distribution.

reagent A and B (volume 30 ml for each bottle ) and
calibrator (10 ml volume and equivalent to 100uM). All
reagents were equilibrated to Room Temperature.
Reagent A (for deproteination) 120 pL of plasma
sample mixed with 120 pL reagent A in 1.5 ml
centrifuge tubes mixed and vortex well. 200 pL of the
mixture (sample + reagent A) was transferred into 96
well plates and 100 pL of reagent B was added. The
plate was lightly tapped to mix. Incubated 25 min at
Room Temperature (RT) and read at Optical Density
(OD) 412 nm. For calculations follow the manufacture
assay kit (DIGT-250) instructions.

RESULT

Data were statistically analyzed using the
Statistical Package of Social Science (SPSS) program
version 21. Statistics used were the mean, standard
deviation (SD), Confident Interval (Cl) 0.05, Pearson
correlation (r) and P-value. P-Value of <0.05 was
considered significant and > 0.05 was considered
insignificant. For mean and Stander Division of age and
level of reduced Glutathione of study subjects see table

).

Table-1: Age and plasma reduced glutathione in
patients and control

Parameters patients control
(Mean/SD) (Mean/SD)
Age 47.2 £3.41 44.6 £ 2.25
Level of Reduced
Glutathione 92.03 +46.06 13.87 £9.27
(1M)
Number of Subjects | 100 100

population distribution %

H cotrol

M Stage |l
Stage Il

W Stage IV

Fig-1: Illustrate distribution of population

MATERIAL AND METHOD

ELISA 96 well plates (OD 412 nm), were
used. Whole EDTA Blood samples were collected and
centrifuged at 3000 rpm for 10 minutes. Plasma was
separated and aliquots in Eppendorf tubes and kept at -
20 °C for 2 weeks later. To measure reduced glutathione
the quantiChrom Glutathione assay kit (DIGT-250 )
was used (it is simple and direct automation-ready
procedures for measuring in addition to low
interference [18], the kits composed of two reagents;

e P-value < 0.001 was obtained when compared
level of reduced Glutathione between patients
and control.

DiscussION

We observed that the reduced glutathione level
is significantly higher (P-value < 0.001) in patients
compared with control. This is in agreement with the
results of earlier studies which have demonstrated that
reduced glutathione level increased in Breast Cancer
Patients [19-22]. The increased level of GSH in our
participants' (patients) might be related to cancer
because we obtained a normal level in healthy
participants (control). So it could be there is a
relationship between a high level of GSH and poor
response to chemotherapy treatment especially most of
the patients who participated in this study were in late
stages and they have been given many doses of
treatment but they didn’t appear any improvement
based on their clinical situation. Nevertheless, for more
approval the result of this study we need further studies
including a large sample size and long term follow-up
of patients in future researches.
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The deep Knowledge and study the role of
glutathione interference as an antioxidant with
chemotherapeutic agents in Sudanese females with
Breast Cancer may give a clear picture of the
relationship between poor response to chemotherapy
and the generation of the high level of antioxidants in
patients.

CONCLUSION

Our finding suggests that the reduction in
glutathione level may have a play an important role as a
prognostic factor for poor response of patients to
chemotherapy in Sudanese female with Breast Cancer.

ACKNOWLEDGMENT

First of all, we thank the staff of the Nuclear
Medicine Institute at Gezira University - Wadmedani
and Central Laboratory,-Khartoum, for their facilitated
sample collection and provided us with practical
instruments respectively. Secondly, we introduce great
Thankful for Ms. Najat Suliman and Ms. Hind Elseir
for their logistic support.

REFERENCE

1. www.appliedcr.org.br.

2. Chen J. Reactive oxygen species and drug
resistance in cancer chemotherapy. Austin J Clin
Pathol. 2014;1(4):1-7.

3. Liu FS. Mechanisms of chemotherapeutic drug
resistance in cancer therapy—a quick review.
Taiwanese Journal of Obstetrics and Gynecology.
2009 Sep 1;48(3):239-44.

4. Yasueda A, Urushima H, Ito T. Efficacy and
interaction of antioxidant supplements as adjuvant
therapy in cancer treatment: a systematic review.
Integrative cancer therapies. 2016 Mar;15(1):17-
39.

5. Thyagarajan A, Sahu RP. Potential contributions of
antioxidants to cancer therapy: immunomodulation
and radiosensitization. Integrative cancer therapies.
2018 Jun;17(2):210-6.

6. www.nchi.nlm.nih.gov.

7. Omar ME AS, Eman R Y, Hafez F H. The
antioxidant status of the plasma in patients with
breast cancer undergoing chemotherapy. Open
Journal of Molecular and Integrative Physiology.
2011 Nov 4;2011.

8. Galadari S, Rahman A, Pallichankandy S,
Thayyullathil F. Reactive oxygen species and
cancer paradox: to promote or to suppress?. Free
Radical Biology and Medicine. 2017 Mar
1;104:144-64.

9. Kumaraguruparan R, Subapriya R, Viswanathan P,
Nagini S. Tissue lipid peroxidation and antioxidant
status in patients with adenocarcinoma of the

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

breast. Clinica Chimica Acta. 2002 Nov 1;325(1-
2):165-70.

Teskey G, Abrahem R, Cao R, Gyurjian K,
Islamoglu H, Lucero M, Martinez A, Paredes E,
Salaiz O, Robinson B, Venketaraman V.
Glutathione as a marker for human disease.
InAdvances in clinical chemistry 2018 Jan 1 (Vol.
87, pp. 141-159). Elsevier.

Balendiran GK, Dabur R, Fraser D. The role of
glutathione in cancer. Cell Biochemistry and
Function: Cellular biochemistry and its modulation
by active agents or disease. 2004 Nov;22(6):343-
52.

Traverso N, Ricciarelli R, Nitti M, Marengo B,
Furfaro AL, Pronzato MA, Marinari UM,
Domenicotti C. Role of glutathione in cancer
progression and chemoresistance. Oxidative
medicine and cellular longevity. 2013 May
20;2013.

Locigno R, Castronovo V. Reduced glutathione
system: role in cancer development, prevention and
treatment. International journal of oncology. 2001
Aug 1;19(2):221-36.

Mistry P, Harrap KR. Historical aspects of
glutathione and cancer chemotherapy.
Pharmacology & therapeutics. 1991 Jan 1;49(1-
2):125-32.

Arauz J, Ramos-Tovar E, Muriel P. Redox state
and methods to evaluate oxidative stress in liver
damage: From bench to bedside. Annals of
hepatology. 2016 Feb 15;15(2):160-73.

Perry RR, Mazetta J, Levin M, Barranco SC.
Glutathione levels and variability in breast tumors
and normal tissue. Cancer. 1993 Aug 1;72(3):783-
7.

Gamcsik MP, Kasibhatla MS, Teeter SD, Colvin
OM. Glutathione levels in human tumors.
Biomarkers. 2012 Dec 1;17(8):671-91.

Systems B. Quantichrom TM Glutathione Assay
Kit (DIGT- 250) Colorimeteric Determination of
Reduced Glutathione at 2014 2009.

Khan SU, Mahjabeen I, Malik FA, Kayani MA.
Prognostic significance of altered blood and tissue
glutathione levels in head and neck squamous cell
carcinoma cases. Asian Pacific Journal of Cancer
Prevention. 2014 Jan 1;15(18):7603-9.

Abdalla Maher Y. Glutathione as potential target
for cancer therapy; more or less is good. Jordan
Journal of Biological Sciences. 2011;4(3):119-24.
Yeh CC, Hou MF, Wu SH, Tsai SM, Lin SK, Hou
LA, Ma H, Tsai LY. A study of glutathione status
in the blood and tissues of patients with breast
cancer. Cell Biochemistry and Function: Cellular
biochemistry and its modulation by active agents or
disease. 2006 Nov;24(6):555-9.

Gamcsik MP, Kasibhatla MS, Teeter SD, Colvin
OM. Glutathione levels in human tumors.
Biomarkers. 2012 Dec 1;17(8):671-91.

| © 2020 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India 447




