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  المستخلص :

سة الى معرفة تأثير التعرض المستمر لنتريت الصوديوم في أحدى الجينات المسؤولة عن عملية أصلاح الحمض النووي ) تهدف هذه الدرا الهدف:
م جدا الدنا(. تلعب عملية أصلاح الحامض النووي دور مهم وكبير في المحافظة على أستقرار الدنا عند تعرضه للتلف, واستقرار الحامض النووي مه

الخلية ومنع حدوث العديد من الاورام السرطانية. وهناك العديد من الجينات المسؤولة عن هذه العملية و يعتبر أوكسو كوانين في الحفاظ على سلامة 

 هو أحد هذه الجينات.    (Ogg1)كلايكوسليز 

انية عشر شهرا وأستعملت مجموعة في هذه الدراسة عرضت مجموعتين من الفئران لنتريت الصوديوم أحداهما لمدة ستة أشهر والثانية لثم المنهجية:
   ثالثة سيطرة للمجموعتين, بعدها تم قياس حجم جين أوكسو كوانين كلايكوسليز.

أظهرت النتائج في المجموعة غير المعرضة لنتريت الصوديوم )مجموعة السيطرة( وجود اليلين مختلفين لهذا الجين بينما أظهرت الفئران  النتائج:
ديوم تعدد في أشكاله بغض النظر عن فترة التعرض. نستحصل من هذه الدراسة الى ان نتريت الصوديوم له القابلية في المعرضة الى نتريت الصو

  العمل على هذا الجين مؤديا الى تعدد في أشكاله.
 .أجراء المزيد من الابحاث للتعرف على آلية تأثير النترات على هذا الجين التوصيات:

 

 
Abstract:  

Objective: The aim of this study is to detect the effect of continuous exposure to Sodium Nitrite on 8-oxoguanine 
DNA glycosylase (OGG1) gene which responsible on DNA repairs. DNA repair play a major role in maintaining 
genomic stability when DNA exposure to damage. Genomic stability is very important for keeping body cells 
healthy and to prevent many types of tumor development. Many genes are responsible for this job; one of them is 
OGG1 gene.  
Methodology: In current study two groups of mice were chronically exposed to sodium nitrite for six months and 
eighteen months while third group was used as a control. Then sizes of OGG1 were estimated.  
Results: The results exhibited in the unexposed (control) mice had two different alleles for this gene while the 
exposed animals showed more polymorphisms and this finding is independent to the period of exposure.   
Conclusion obtained from this study indicated that sodium nitrite has ability to act on this gene that leads to 
develop more polymorphisms.  
Recommendations: Other research should be done in order to detect how nitrite can act on this gene.     
Keywords: Sodium nitrate, DNA repair genes, OGG1   
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Introduction:  

he integrity of the genetic information in 

all living organisms is constantly 

threatened by a variety of endogenous 

and environmental insults (1). Reactive Oxygen 

species (ROS) are produced both as a result of 

normal foreign chemicals and physical agents 

such as ionizing radiation (2).  

Oxidative stress including DNA damage is 

implicated in the etiology of a broad spectrum 

of degenerative diseases, including, 

neurodegenerative like Alzheimer's and 

Parkinson's disease (2,3), both types of diabetes 

mellitus (4,5), Crohn's disease, ulcerative colitis 
(6),  and cancer like colorectal (7) adenocar- 

cinoma (8) Non-Hodgkin's lymphoma (9). Among 

the various classes of DNA damage caused by 

Oxygen radicals, an oxidized form of guanine 

base (8-Oyoguanine) appears the most 

important, it can pair with cytocine and adenine 

and G: C to T: A transversion follows (10). DNA 

lesions also accumulated spontaneously due to 

the chemical instability of DNA (11). Multiple 

mechanisms have evolved to repair DNA 

damage and preserve genome integrity (7 ).there 

are several  different DNA repair pathways that 

include enzyme specialized for repair of specific 

DNA lesion or type of DNA lesion. Base excision 

repair is the main pathway for repair of 

oxidative base lesions in DNA (11). OGG1 

encodes the 8-Oxoguanine glycosylase 1 

enzyme which is the primary enzyme which is 

BER (base excision repair pathway) (7,12) 

responsible for the excision of 7,8 dihydro-8-

oxoguanine (8- OxoG) a mutagenic base 

byproduct and other oxidatively  damaged 

nucleobases from the DNA (7, 8) that occur as a 

result of exposure to reactive oxygen species (7). 

OGG1 expression is increased upon inhalation 

or instillation of diesel exhausted particles 

indicating that base excision repair is activated 
(8). Deficiencies in the DNA repair system are 

likely to cause chromosomal aberration which is 

in turn leads to cell malfunctioning, cell death 

and tumor genesis (13).So decreased repair of 

oxidative DNA damage is a risk factor for 

developing certain human malignancies (10).  

Sodium nitrite a substance is used widely 

as food additive, mainly for curing meat (14, 15, 16) 

and also in medicine as therapeutic substance 
(17). Sodium nitrite has ability to act as reactive 

oxygen species (15, 16) and also it is a genotoxic in 

human cell systems (18). 

Methodology:  

Fifty eight male and female mice were 

divided into three groups, the sodium nitrite 

was added to drinking water at 2000PPM for 

the first two groups while the third one used as 

a control group. The treatment persists for 6 

months and 18 months for the first group and 

second one respectively.  

Blood samples were collected by heart 

puncture and frozen in deep freeze until further 

use.  Then DNA was extracted from each sample 

using Wizard Genomic DNA purification kit 

(Promega Corporation).  

PCR was performed using Syber-Green 

PCR Master Mix (Kabba product).Samples were 

amplified with OGG1primers (5'-GAT TGG ACA 

GTG CCG TAA- 3' and 5'-GGA AGT GGG AGT CTA 

CAG-3') the cycling conditions comprised 2 

minutes at 50 C, 10 minutes polymerase 

activation at 95 C and 40 cycles at 95 C for 15 

seconds and 60 C for 1 minutes (19). Then 

electrophoresis was done for each amplified 

DNA.

Results:  

The data in the table (1) showed the size of bands of OGG1 gene in all groups including control 

group. There are no significant differences among groups in each band. 

Table 1. Sizes of bands in the control and in the exposed mice 

T 

Bands Sizes Exposed Groups Control Group  (18 mice) 

6 Months  (24 mice) 18 Months  (16 mice) 

 No. % No. %  No. % 

300 1 4.2 1 6.3  0 - 

18 
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This table showed there are no significant differences among groups in each band in the control 

and exposed groups more one band were appeared in single animal (figure 1).   

 
Figure 1.  More one band appeared in the single animal. A) The lanes 2-7 represent the control animals 

while the lane 1 represents control for run (i.e. without DNA). B). the lanes 1-7 represent the 

exposed animals. 

 

Figure 2. Sizes of bands in control group 
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Most mice appeared 700 bp (14 mice) and 1000 bp (11 mice) while 2 mice appeared 400 bp in 

size.  

In the control group, the numbers of mice had 700 bp in size were four males and 10 females, 

while the size 1000 bp appeared in two males and 9 females, but the size of 400 bp appeared only in 

two females (figure 3).Statistic analysis showed there were significant differences between the size 400 

bp and size 700 bp of bands among males and also among females at level 0.05 and also there was 

significant difference between band sizes 700 bp and 1000 bp only in females at the same level. 

However there were no significant differences between male and female at the same band.  

 

 

 

 

400 9 37.5 4 25  2 11.1 

700 19 79.1 13 81.2  14 77.7 

1000 18 75 9 56.2  11 61.1 

19 
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Figure 3. Showing the difference in sizes of band between male and female among control animals  

 
There is significant difference between 400 and 700 bp 

In exposed group for six months; the size 700 appeared in ten males and nine female while 1000 

appeared in nine female and nine males, but the 400 pb appeared in three males and six females. There 

was other band (300 bp) appeared only in one male (figure 4).   

 

Figure 4. Showing the difference in sizes of band between male and female among group 1 

 
While in group exposed for eighteenth months, the band 700 appeared in four males and nine 

females, but band with size 1000 pb appeared in three males and six females while the size 400 pb 

appeared in 1 male and two females. However band 300 bp in size appeared only in one female (figure 

5). 

Figure 5. Showing the difference in sizes of band between male and female among group exposed for 18 

months 

 
Statistical analysis showed there were no significant differences at each band among the females 

in all groups while among the males significant difference appeared at level 0.05 in males exposed to 

sodium nitrite to 6 months at size of band 1000 when comparing with control group.  
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Discussion:  

Our results in control group showed that 

the Ogg1 gene had different sizes of bands 

which lead to think that our laboratory mice 

normally had heterozygosity of OGG1 gene, that 

means the 700bp and 1000 bp bands act as two 

different alleles for this gene, and there was no 

difference between males and females in this 

concept (heterogenicity).  Probably the size 700 

bp band represents approximately the whole 

gene, while the 1000 bp band represents 

polymorphic gene (20). This result is consistent 

with many researches' findings which found 

that Ogg1 had variant alleles and also is highly 

polymorphic among humans. 

In spite 700 bp and 1000 bp bands there 

were other bands appear in the exposed 

groups, mainly 400 bp band and few 300bp. 

Although  the appearance of these two bands is 

statistically not significant but it lead to believe 

that sodium nitrate acted by somehow on  Ogg1 

gene  that promote to appear  other places for 

primer attachment on this gene. The 

occurrence of 400bp band was independent on 

time of exposure. We suggest that the action of 

sodium nitrate probably acted by release 

reactive Oxygen species (ROS) our suggestion is 

supported by Bigot et al. findings (19) which they 

found that in the expression of 400bp of Ogg1 

genes occurred normally in the tissues with high 

levels of stress and normally exposed to high 

level of reactive Oxygen species production like 

retina and CNS comparing with tissue normally 

exposure to low levels of ROS like liver (19).   

In this study we have demonstrated that 

Ogg1 in our laboratory mice had variant alleles 

while the action of sodium nitrite appeared 

statically insignificants.  

Recommendations: 

1. Further studies should be done to detect the 

polymorphisms in this gene.  

2. Sequencing of Iraqi laboratory animals of 

OGG1 gene is important to show if there is 

variety in this gene comparing with the global 

laboratory animals.  

 

 

References:  

1. Furman, J. L.; Mok, P.; Badran, A. H. and 

Ghosh, I. Turn on DNA damage sensors for 

the direct detection of 8- Oxoguanine and 

photoproducts in native DNA. J. Am. Chem. 

Soc. 2011; 17: 12518-12527.  

2. Mirbahai, L.; Kershaw, M.; Green, R. M.; 

Hayden, R. E.; Meldrum, R. A.; Hodges, N. J.. 

Use of molecular beacon to track the 

activity of base excision repair protein 

OGG1 in live cells. DNA repair 2010; 9: 144-

152.  

3. Ghosh, D.; Levault, KR. and Brewer, GJ. 

Relative importance of buffers GSH and 

NAD (P) H in age related neurodegeneration 

and Alzheimer disease like mouse neurons. 

Aging cell 2014; (a head of print) Mar 21 doi: 

10.1111/acel. 12216. 

4. Cheng, Z.; Schmelz, EM.; Liu D.; Hulver, M. 

Targeting mitochondrial alterations to 

prevent type 2 diabetes evidence from 

studies of dietary rodax active compounds. 

Mol. Nutr. Food Res. 2014; (Epub a head of 

print) Feb 12 doi: 10.1002/mnfr. 201300747.  

5. Gönül, N.; Kadioglu, E.; Kocabas, N. A.; 

Özkaya, M.; Karakaya, A. E.; Karahalil, B. The 

role of GSTM1, GSTT1 and OGG1 

polymorphisms in type 2 diabetetus 

mellitus risk: A case control study in a 

Turkish population. Gene 2012; 505: 121-

127.  

6.  Ohtake, K.; Koga, M.; Uchida, H.; Sonoda, K.; 

Ito, J.; Uchida, M.; Natsume, H. and 

Kobayashi, J. Oral nitrite ameliorates 

dextran sulfate sodium induced acute 

experimental colitis in mice. Nitric Oxide 

2010; 23: 65-73.  

7. Przybylowska, K.; kabzinski, J.; Sygut, A.; 

Dziki, L.; Dziki, A. and Majsterek, I. An 

association selected polymorphisms of 

XRCC1, OGG1 and MUTYH gene and the 

level of efficiency oxidative DNA damage 

repair with a risk of colorectal cancer. 

Mutation Research 2013; 745- 746: 6-15.  

8. Hidemi, I.; Hamajima, N.; Takezaki, T.; 

Matsuo, k.; Tajima, K.; Hatooka, S.; 

Mitsudomi T.; Suyama, M.; Sato, S. and 

21 

 



 
Iraqi National Journal of Nursing Specialties, Vol. 27 (2), 2014 

 

 

 

 

 

 

 

 

 

 

 

Ueda, R. A limited association of OGG1 

Ser326Cys polymorphism for 

adenocarcinoma of the lung. Journal of 

epidemiology 2002; 12: 258.  

9. Kim, H. M.; Kim, N. Y.; Kim, Y.; Lee, K.; Yang, 

D.; Lee, J.; Shin, M.; Pork, K.; Choi, J. and 

Kim, H. polymorphysims in DNA repair 

genes and MDR1 and the risk for Non- 

Hodgkin lymphoma.  Int. J. Mol. Sci. 2014; 

15: 6703-6716.  

10.   Cheng, K. C., Cahill, D. S., Kasai, H., 

Nishimura, S., and Loeb, L. A. (1992). Cited 

by Sakumi, K.; Furuichi, M.; Tsuzuki, T.; 

Kakuma, T.; Kawabatat, Sh.; Makill, H.; and 

Sekiguchi, M.. Cloning and expression of 

cDNA for a human enzyme that hydrolyzes 

8-Oxo-dGTP, a mutagenic substrate for DNA 

synthesis. J. Bio. Chemis. 1993; 268:23524-

23530. 

11.  Karahalil, B.; Hogue, B.; Souza-Pinto, N. C. 

and Bohr, V. A. Base excision repair capacity 

in mitochondria and nuclei: tissue specific 

variations. The Faseb Journal 2002; 16: 

1895.  

12.  Mahjabeen, I.; Masood, N.; Baig, R. M.; 

Sabir, M.; Inayat, U.; Malik, F. A. and Kayani, 

M. A. Novel mutation of OGG1 base 

excision repair pathway gene in laryngeal 

cancer patients. Familial Cancer 2012; 

11:587-593.  

13.  Gent D.C.; Hoeimarker, J.H. and Kannar, R. 

Chromosomal stability and the DNA double 

stranded break connection. Nat. Rev. Genet. 

2001; 2: 196-206. Cited by Gangwar, R.; 

Ahirwar, D.; Mandhani, A. and Mittal, R. D. 

Do DNA repair genes OGG1, XRCC3 and 

XRCC7 have an impact on susceptibility to 

bladder cancer in the North Indian 

population? Mutation Research/ Genetic 

Toxicology and environmental mutagenesis. 

2009; 680: 56-63.  

14. National Toxicology Program. Toxicology 

and carcinogenesis studies of sodium nitrite 

(CAS NO. 7632-00-0) in F344/N rates and 

B6C3F1 mice (drinking water studies). Nati. 

Toxicol. Program Tech. Rep. Ser. 2001; 495: 

7-273.  

15.  Honikel, K. The use and control of nitrate 

and nitrite for the processing of meat 

products. Meat Science 2008; 78:68-76.  

16.  Helal, E.; Zahkok, S.; Soliman, G.Z.A; Al-

Kassas, M. and Abdel Wahed, H. Biochemical 

studies on the effect of sodium nitrite and/ 

or glutathione treatment on male rat. The 

Egyptian Journal of Hospital Medicine 2008; 

30:25-38.  

17.  Panky, E.A.; Badejo, A.M.; Casey, D. B.; 

Lasker, G. F.; Riehl, R. A.; Murthy, S. N.; 

Nossaman, B. D. and Kadowitz, P. J. Effect of 

chronic sodium nitrite therapy on 

monocrotaline- induced pulmonary 

hypertension. Nitric Oxide 2012; 27: 1-8.  

18.  Fonta, L.; Lasfargues,G.; Ughetto,S.; 

Rogres,S.; and et al. The micronucleus assay 

in human exfoliated urothral cells: 

Application in a genotoxicity study of 

workers exposed to a mineral jelly 

containing sodium nitrite and N-phenyl-1-

naphthylamine. Mutagenesis 2001; 16: 449-

452.  

19. Bigot, K.; Leemput, J.; Vacher, M.; 

Campalans, A.; Radicella, P.; Lacassagne, E.; 

Provost, A.; Masson, C.; Menasche, M.; and 

Abitbol, M. Expression of 8- oxoguanine 

DNA glycosylase (Ogg1) in mouce retina. 

Molecular vision 2009; 15: 1139- 1152.  

20.  Mahjabeen, I.; Msood, N.; Bag, R.; Sabir, M.; 

Inayat, U.; Malik, F. and Kajani, M. Noval 

mutation of Ogg1 base excision repair 

pathway gene in laryngeal cancer patients. 

Familial Cancer 2012; 11: 587-593.  

22 

 


