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ABSTRACT
BACKGROUND AND OBJECTIVE: Multiple Sclerosis is the chronic inflammation of central nervous system with
demyelinated lesions in the brain and spinal cord. The genetic polymorphisms associated with glutathione S-transferase
enzymes involved in antioxidant defense in Iranian patients have not been investigated. Therefore, in the present study,
the prevalence of the genetic polymorphism of glutathione S-transferase M1, P1 and T1 and its relationship with clinical
criteria of MS patients with has been examined.
METHODS: In this case-control study, 69 patients who referred to Sina Hospital in Tehran and had no panic attack
within the last three months and 74 healthy subjects were interviewed. After examination by neurologist and blood
sampling, DNA extraction was performed using Roche kit. Then, the genotypic variations of the samples were evaluated
using RFLP-PCR and its prevalence was analyzed in relation with age, birth weight, malignancy (EDSS) and gender
using GraphPad Prism software.
FINDINGS: Most malignancies were observed in men (3.1£5.9) and the highest incidence rate was observed in those
born in May (30%). Although the results of genotyping between the studied groups and their gender did not show any
significant difference (OR: 2-4, p>0.05), patients with GSTM1 deficiency developed the disease at a lower age (32.8+2.6
years) compared with other patients (29.5+8.9 years) (CI1-95%: 20.3-26.4, p=0.009). In addition, people with a rare
GSTML1 allele who smoked cigarette had higher EDSS (CI-95%: 2.1-3.7, p=0.03).
CONCLUSION: Based on the results of this study, the effect of GSTM1 on malignancy is indicative of its role in
detoxification of tobacco products and can be used as an agent for early diagnosis of disease in people who are susceptible
to this disease.
KEYWORDS: Multiple Sclerosis, Polymorphism, Incidence, Glutathione S-Transferase, GSTT1, GSTP1, GSTM1.

Please cite this article as follows:
Aliomrani M, Sahraeian MA, Khoshayand MR, Danesh Seta T, Sharifzadeh M, Ghahremani MH. The Prevalence of the Genetic
Polymorphism of GSTM1, GSTT1 and GSTP1 and Its Relationship with Clinical Criteria of Multiple Sclerosis(MS) Patients in
Tehran. J BabolUniv Med Sci. 2019; 21:157-65.

* Corresponding Author: M.H. Ghahremani (Ph.D)

Address: Department of Toxicology and Pharmacology, School of Pharmacy, Tehran University of Medical Sciences, Tehran, I.R.Iran
Tel: +98 21 88896696

E-mail: mhghahremani@tums.ac.ir



WAA b IYY 0)93 [ I (S pole olSeiils aboee
Sad g lyer e sgs £ GSTPL g GSTML,GSTTL 5 sy ib 5w (oo

References

1.Hojati S, Zarghami A, Yousefzad T, Hojati S, Baes M. Epidemiological Features of 263 Patients with Multiple Sclerosis
Residing in Babol, Iran. J Babol Univ Med Sci. 2016;18(1):52-6.[In Persian]

2.Sahraian MA, Khorramnia S, Ebrahim MM, Moinfar Z, Lotfi J, Pakdaman H. Multiple sclerosis in Iran: a demographic
study of 8,000 patients and changes over time. Eur Neurol. 2010;64(6):331-6.

3.Ibrahim SM, Gold R. Genomics, proteomics, metabolomics: what is in a word for multiple sclerosis?. Curr Opin
Neurol. 2005;18(3):231-5.

4.Reiber H, Teut M, Pohl D, Rostasy KM, Hanefeld F. Paediatric and adult multiple sclerosis: age-related differences
and time course of the neuroimmunological response in cerebrospinal fluid. Mult Scler. 2009;15(12):1466-80.
5.Etemadifar M, Sajjadi S, Nasr Z, Firoozeei TS, Abtahi SH, Akbari M, et al. Epidemiology of multiple sclerosis in Iran:
a systematic review. Eur Neurol. 2013;70(5-6):356-63.

6.Browne P, Chandraratna D, Angood C, Tremlett H, Baker C, Taylor BV, et al. Atlas of Multiple Sclerosis 2013: A
growing global problem with widespread inequity. Neurology. 2014;83(11):1022-4.

7.Compston A, Coles A. Multiple sclerosis. Lancet. 2008; 372(9648): 1502-17.

8.Koch MW, Metz LM, Agrawal SM, Yong VW. Environmental factors and their regulation of immunity in multiple
sclerosis. J Neurol Sci. 2013;324(1):10-6.

9.Fischer MT, Wimmer |, Hoftberger R, Gerlach S, Haider L, Zrzavy T, et al. Disease-specific molecular events in
cortical multiple sclerosis lesions. Brain. 2013;136(6):1799-815.

10.Dyment DA, Ebers GC, Sadovnick AD. Genetics of multiple sclerosis. Lancet Neurol. 2004;3(2):104-10.

11.Ebers GC. Environmental factors and multiple sclerosis. Lancet Neurol. 2008;7(3):268-77.

12.Milo R, Kahana E. Multiple sclerosis: geoepidemiology, genetics and the environment. Autoimmun Rev.
2010;9(5):A387-94.

13.Miller E, Walczak A, Saluk J, Ponczek MB, Majsterek I. Oxidative modification of patient's plasma proteins and its
role in pathogenesis of multiple sclerosis. Clin Biochem. 2012;45(1-2):26-30.

14.Oliveira SR, Kallaur AP, Morimoto HK, Lopes J, Panis C, Petenucci DL, et al. Oxidative stress in multiple sclerosis
patients in clinical remission: association with the expanded disability status scale. J Neurol Sci. 2012;321(1):49-53.
15.Bressler JP, Goldstein GW. Mechanisms of lead neurotoxicity. Biochem Pharmacol. 1991;41(4):479-84.

16.Qin J, Goswami R, Balabanov R, Dawson G. Oxidized phosphatidylcholine is a marker for neuroinflammation in
multiple sclerosis brain. J Neurosci Res. 2007;85(5):977-84.

17.Arias IM, Jakoby WB. Glutathione, metabolism and function. Raven Press; 1976.

18.Shen M, Zhao DK, Qiao Q, Liu L, Wang JL, Cao GH, et al. Identification of glutathione S-transferase (GST) genes
from a dark septate endophytic fungus (Exophiala pisciphila) and their expression patterns under varied metals stress.
PL0S One. 2015;10(4):e0123418.

19.Douglas KT. Mechanism of action of glutathione-dependent enzymes. Adv Enzymol Relat Areas Mol Biol. 1987;
59:103-67.

20.Salinas AE, Wong MG. Glutathione S-transferases-a review. Curr Med Chem. 1999;6(4):279-310.

21.Sheehan D, Meade G, Foley VM, Dowd CA. Structure, function and evolution of glutathione transferases:
implications for classification of non-mammalian members of an ancient enzyme superfamily. Biochem J. 2001;360(Pt
1):1-16.

22.Eaton DL, Bammler TK. Concise review of the glutathione S-transferases and their significance to toxicology. Toxicol
Sci. 1999;49(2):156-64.

23.Cotton S, Sharp L, Little J, Brockton N. Glutathione S-transferase polymorphisms and colorectal cancer: a HUGE
review. Am J Epidemiol. 2000;151(1):7-32.



J Babol Univ Med Sci; 21;2019

The Prevalence of the Genetic Polymorphism of GSTM1, GSTT1 and GSTPL1...; M. Aliomrani, et al

24.Nebert DW, Vasiliou V. Analysis of the glutathione S-transferase (GST) gene family. Hum Genomics. 2004;1(6):460-
4,

25.Mcllwain C, Townsend D, Tew K. Glutathione S-transferase polymorphisms: cancer incidence and therapy.
Oncogene. 2006;25(11):1639-48.

26.Cowell IG, Dixon KH, Pemble SE, Ketterer B, Taylor JB. The structure of the human glutathione S-transferase pi
gene. Biochem J. 1988;255(1):79-83.

27.Rodriguez F, de laRoza C, Jardi R, Schaper M, Vidal R, Miravitlles M. Glutathione S-transferase P1 and lung function
in patients with al-antitrypsin deficiency and COPD. Chest. 2005;127(5):1537-43.

28.Flamant C, Henrion-Caude A, Boélle P-Y, Brémont F, Brouard J, Delaisi B, et al. Glutathione-S-transferase M1, M3,
P1 and T1 polymorphisms and severity of lung disease in children with cystic fibrosis. Pharmacogenetics.
2004;14(5):295-301.

29.Sweeney C, Nazar-Stewart V, Stapleton PL, Eaton DL, Vaughan TL. Glutathione S-transferase M1, T1, and P1
polymorphisms and survival among lung cancer patients. Cancer Epidemiol Biomarkers Prev. 2003;12(6):527-33.
30.1shii T, Fujishiro M, Masuda M, Nakajima J, Teramoto S, Ouchi Y, et al. Depletion of glutathione S-transferase P1
induces apoptosis in human lung fibroblasts. Exp Lung Res. 2003;29(7):523-36.

31.Barros P, de Sa JM, Sa JM. Month of birth and risk of multiple sclerosis in Portuguese population. Clin Neurol
Neuroseurg. 2013;115(9): 1762-5.

32.Willer CJ, Dyment DA, Sadovnick AD, Rothwell PM, Murray TJ, Ebers GC, et al. Timing of birth and risk of multiple
sclerosis: population based study. BMJ. 2005;330(7483):120.

33.Stavropoulou C, Korakaki D, Rigana H, Voutsinas G, Polyzoi M, Georgakakos V, et al. Glutathione-S-transferase T1
and M1 gene polymorphisms in Greek patients with multiple sclerosis: a pilot study. Eur J Neurol. 2007;14(5):572-4.
34.Mann C, Davies M, Boggild M, Alldersea J, Fryer A, Jones P, et al. Glutathione S-transferase polymorphisms in MS
Their relationship to disability. Neurology. 2000;54(3):552-7.

35.Zivkovi¢ M, Zivoti¢ I, Dinéi¢ E, Stojkovi¢ L, Vojinovié S, Stankovié A. The glutathione S-transferase T1 deletion is
associated with susceptibility to multiple sclerosis. J Neurolog Sci. 2013;334(1):6-9.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sweeney+C%2C+Nazar-Stewart+V%2C+Stapleton+PL%2C+Eaton+DL%2C+Vaughan+TL.+Glutathione+S-transferase+M1%2C+T1%2C+and+P1+polymorphisms+and+survival+among+lung+cancer+patients

