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Abstract: 

Background: Pregnancy is considered a stressful event, results in higher levels of oxidative stress and 

considerable changes in physiology; and metabolic functions such as gestational controversies in this 

area, this study was undertaken to investigate the catalase and superoxide dismutase of saliva in 

pregnant women whit gestational diabetes in comparison to nondiabetic pregnant women. 

Methods: In this cross- sectional study, unstimulated aLIC od 29 patients with salivary catalase and 

superoxide dismutase were assessed separately in these individuals and Mann- Whitney test. 

Results: A P-value <0.05 was considered as significant in all tests. The mean value of salivary catalase 

level was 0.25±0.42 in women with gestational diabetes and 0.22 ± 0.14 in non-diabetic pregnant 

women. The mean value of superoxide dismutase level in the saliva was 0.95 ± 0.63 in women with 

gestational diabetes and 0.44 ± 0.83 in non-diabetic pregnant women. 

Conclusion: According to the data obtained from this study, it could be stated that in women with 

gestational diabetes the level of catalase and superoxide dismutase are increased, compared with non-

diabetic pregnant women, but none of these changes are significant. 
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Introduction 

Gestational diabetes mellitus (GDM) is defined 

as any degree of glucose intolerance with onset 

or first recognition during pregnancy [1]. The 

definition applies whether insulin or only diet 

modification is used for treatment an whether 

or not the condition persists after pregnancy.it 

does not exclude the possibility that 

unrecognized glucose intolerance may have 

antedated or begun concomitantly with the 

pregnancy. Risk assessment for GDM should 

be undertaken, but there is evidence that 

maternal hyperglycemia is associated with 

increased oxidative stress [2], with may also be 

involved in the pathophysiology and maternal 

and fetal complications of GDM [3]. oxidative 

stress occurs when the production of reactive 

species , particularly reactive oxygen species 

(ROS), exceed the capacity of the antioxidant 

defense system. This process can cause damage 

and change the functions of biomolecules, such 

as lipids, proteins and DNA [4]. The most 

commonly produced ROS is superoxide. The 

depletion of antioxidant capacity may appear 

whether through a low abundance of non-

enzymatic antioxidants (vitamins c and e, and 

glutathione) or enzymatic antioxidants 

(superoxide dismutase, glutathione 

peroxidases and catalase). This condition 

makes the cell vulnerable to oxidative attack, 

different from the physiologic situations where 

redox status in maintained through a careful 

balance of a low level of ROS synthesis and the 

pathways of cellular defense [5]. Antioxidants 

are present in all body fluids including saliva. 

Saliva may constitute a first line of defense 

against oxidative stress and has protective 

effects against microorganisms, toxins and 

oxidants [6,7] in the second half of the 20th 

century, it was suggested that saliva could be 

used in diagnostics, saliva has drawn the 

attention of researches as a readily available 

clinical samples has other advantages, too. In 

that it is easy and inexpensive to collect and 

store salivary samples, poses minimal risks to 

the can be used as a screening test for large 

populations as a cost-effective and noninvasive 

technique [8,11]. Catalase is a ubiquitous 

antioxidant enzyme that is present in most 

aerobic cells. Catalase (CAT) is involved in the 

detoxification of hydrogen peroxide (H2O2), a 

reactive oxygen species (ROS), which is a toxic 

product of both normal aerobic metabolism and 

pathogenic ROS production. This enzyme 

catalyzes the conversion of two molecules of 

H2O2 to molecular oxygen and two molecules 

of water (catalytic activity) [12,13]. 

SOD is an enzyme that removes the superoxide 

(O2-) remains, repairs cell and helps to reduce 

the damage done to them by superoxide, which 

is the most common free radical in the body. 

This antioxidant is found in both the dermis and 

the epidermis, and is the key to the production 

of healthy fibroblasts which are the skin- 

building cells [14]. SOD catalyzes the 

reduction of superoxide anions to hydrogen 

peroxide which can also be destroyed by 

catalase or GPx. SOD plays a critical role in the 

defense mechanism of cells against the toxic 

effects of oxygen radicals, it competes with 

nitric oxide (NO) for superoxide anion, which 

inactivates no to form Peroxynitrite. 

Therefore, by scavenging superoxide anions, 

SOD promotes the activity of NO [15]. 

Method: 

In the present cross- sectional study, 29 women 

having gestational diabetes and under diabetes 

treatment and 56 non-diabetic pregnant women 

with an age range of 20-40 years, who referred 

to the department of oral medicine, Ardabil 

Faculty of Dentistry and Alavi hospital were 

evaluated. 

All the pregnant women underwent oral 

glucose tolerance test (75 g OGTT) screening 

between 24 and 28 weeks of pregnancy, in all 

cases, GDM was diagnosed according to the 

American diabetes Association criteria [16]. 

The diagnosis of GDM is made when any of the 

 [
 D

ow
nl

oa
de

d 
fr

om
 in

tjm
i.c

om
 o

n 
20

22
-0

9-
13

 ]
 

                               2 / 7

https://intjmi.com/article-1-878-en.html


  Int J Med Invest 2022; Volume 11; Number 2; 176-182                                  http://intjmi.com 

  

 

following plasma glucose values are exceeded: 

Fasting: ≥ 92 mg/ Dl (5.1 mmol/L), 1 

h:≥180mg/dL (10.0mmol /L) and 2 h:≥153 

mg/Dl (8.5 mmol/L) 

Inclusion criteria 

1. Diabetics: pregnant woman with GDM in the 

age group of 20-40 years 

2. Controls: Non – diabetic pregnant women in 

the age group of 20-40 years 

Exclusion criteria 

1. Diabetics: Systemic diseases, patients under 

any medication other than oral hypoglycemic 

drugs and insulin, individuals with a history of 

any illness for the past 6 months and smoking. 

2. Controls: Individuals with any chronic 

systemic diseases, habits, patients under any 

medication other than oral hypoglycemic drugs 

and insulin and individuals with a history of 

any illness for the past 6 months. 

Collection of salivary samples 

The salivary sample were collected by using 

the spitting method, the patients were asked to 

collect their saliva in their oral cavity and then 

evacuate it into sterilized Falcon tubes, the 

procedure was repeated every 60 seconds for 5-

15 minutes, in order to collect stimulated 

salivary samples, the subjects were asked to 

refrain from eating and drinking or stimulating 

the oral cavity mucosa for 90 minutes before 

collecting the salivary samples. A total of 5 mL 

of saliva was collected using these methods. In 

order to avoid circadian changes in the morning 

in a fasting state, the collected salivary samples 

were immediately placed next to ice and 

transferred to the laboratory to be centrifuged 

at 40c at 800 g to isolate squamous cells and 

cellular debris, then the samples were frozen at 

-800c until the samples were prepared [17,18]. 

The principally common method for measuring 

catalase activity is the UV spectrophotometric 

method, which depends on monitoring the 

change of 240 nm absorbance at high levels of 

hydrogen peroxide solution (≥30 Mm). High 

levels of hydrogen peroxide (H2O2) 

immediately lead to inhibition of the catalase 

enzyme by altering its active site structure, 

although there is variation in the extent to 

which this occurs. 

Catalase catalyzes the following reaction: 

2 H2O2-Catalase 2 H2O+2 O 

Catalase activity was assessed by incubating 

the enzyme sample in 1.0 ml substrate (10 

Umol/ml hydrogen peroxide in 50 mmol / l 

sodium – potassium phosphate buffer , Ph7) at 

370 c for 2 minutes , the reaction was stopped 

with ammonium molybdate .absorbance of the 

tallow complex of molybdate and hydrogen 

peroxide is measured at 240 nm against to 

bland [19]. 

Superoxide dismutase assay 

Superoxide dismutase activity was analyzed by 

the reduction of nitroblue terrazolium (NBT) 

by superoxide, which formed formazan and 

detected spectrometrically at 560 nm using 

genesis 10 UV and expressed in terms of U/ml 

[10]. I11umination of riboflavin in the presence 

of O2 and electron donors, such as methionine 

generates superoxide radicals, which have been 

used as the basis for this assay and the 

reduction of NBT by O2 was followed at 560 

nm [20]. 

Statistical analysis 

Statistical analysis was done with SPSS 20 

statistical analysis software, the Kolmogorov-

Smirnov test was used for assessing the 

distribution of the variables. variables with 

normal distribution were compared by t-test 

and the results represented as mean ±standard 

deviation (SD). The Mann–Whitney test was 

used for variables with no- normal distribution 

and the results expressed as median 

(interquartile range) in this study P-value < 

0.05 was considered statistically significant. 

Results: 

From 85 cases , 29 cases were women with 

gestational diabetes and 56 others were 

nondiabetic pregnant women average catalase 

levels in the saliva of women with gestational 
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diabetes was 0.42 ± 0.25 and in non – diabetic 

pregnant women was 0.22 ± 0.14. According to 

the data average, level of salivary catalase has 

increased in women with gestational diabetes. 

However, comparison of salivary catalase 

levels with Mann- Whitney non parametric test 

showed that this difference was not significant 

(P-value = 0.084). Also, the mean level of 

superoxide dismutase in the saliva of women 

with gestational diabetes was 0.63 ± 0.95 and 

non–diabetic pregnant women was 0.44 ± 0.83. 

According to the data average, the level of 

salivary superoxide dismutase has increased in 

women with gestational diabetes, however, 

comparing these two levels with t-test 

parametric test showed that this difference was 

not significant (P-value = 0.308). 

Discussion: 

Pregnancy is a physiological period with 

increased susceptibility to insulin resistance 

and increased oxidative stress, because the 

placenta acts in the production of diabetogenic 

hormones and contributes to the generation of 

ROS, creating an environment rich in 

mitochondria with high oxygen pressure 

[21,22] in normal pregnancy, the ROS 

production rate is compensated by an increased 

synthesis of antioxidants [23]. However, when 

the pregnancy is complicated by diabetes, 

excessive production of ROS overpowers 

antioxidant defenses, leading to increased 

oxidative stress [24,25]. Different studies with 

various results have been conducted on salivary 

compounds of people with diabetes based on 

the type of diabetes, their different metabolic 

control and other factors [18,26,27,28,29] the 

present study compares the unstimulated 

salivary sanoke in 29 women with GDM and 

56 non-diabetic pregnant women in terms of 

catalase enzyme and SOD level. The results 

showed that the level of salivary SOD level in 

women with GMD was higher than non -

diabetic pregnant women. studies done by Al-

Rawi [30] on saliva and serum and Padalkar et 

al [31] on serum also showed an increase in the 

levels of SOD in diabetic group when 

compared with that of the control group. They 

proposed that this increase in the antioxidant 

SOD may be due to the body’s mechanism to 

enhance the antioxidant defense so as to 

counterbalance the increasing oxidative stress 

Also, Reznick et al. (2006) conducted a study 

on 20 patients affected by type 1 diabetes in 13- 

19 age range. They came to the conclusion that 

the level of salivary antioxidant (peroxidase, 

superoxide dismutase and total antioxidant 

capacity) increased they reported that 

increment of HbA1C level leads to the 

increased level of antioxidant [32]. Xontrary 

results were observed by Taheri et al. explained 

that, since SOD forms the first line of defense 

against free radicals, the activities of this 

enzyme may be affected first by oxidative 

stress before any other antioxidant enzymes. 

There is evidence to show that hyperglycemia 

is accompanied by the loss of copper, which 

forms an essential cofactor in SOD activity, 

and SOD is inactivated by glycosylation in 

erythrocytes [33]. 

Ibuki et al as well as Leite et al. implemented 

separate studies and found that the level of 

salivary catalase in experimental rats under 

induced diabetic condition will increase 

[34,35]. In another study, the salivary catalase 

in diabetic patients was estimated. The level of 

saliva catalase in people affected by type 1 

diabetes was higher than the non –diabetic 

people. It should be declared that the catalase 

deficiency is associated with oxidative effects 

of diabetes [11]. In contrast, some studies 

showed that catalase antioxidant levels in 

patients with type II diabetes mellitus wire 

significantly lower than those of healthy 

subjects [28]. 

Conclusion: 

The use of saliva as a “diagnostic tool” is an 

upcoming area of research, it offers the 

advantage over serum as the collection process 
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of saliva is noninvasive. It can be performed 

easily and cost effectively in a number of 

clinically challenging situations such as 

obtaining samples from children, disabled or 

anxious patients, etc. in whom blood sampling 

could be a difficult act to perform. 

The results of our study helped us to arrive at 

the conclusion that saliva can indeed be used as 

an excellent medium for biochemical analysis. 

further extensive studies are required to be 

conducted with larger samples along with 

antioxidant therapy. This will help in 

establishing the reliability of superoxide 

dismutase and catalase in saliva as a potential 

biomarker of oxidative stress in Gestational 

diabetes mellitus. Further, it may also help in 

establishing the role of oxidative stress in the 

pathogenesis of GDM and is complications. 

 

 

References: 

 

1.metzger BE, coustan DR (Eds): proceedings 

of the Fourth international workshop- 

conference on gestational diabetes mellitus 

diabetes care 21 (suppl.2):B1-B167,1998. 

2. karacay o, sepici-dincel A, karcaaltincaba D 

, et al. A quantitative evaluation of total 

antioxidant status and oxidative stress 

markers in preeclampsia and gestational 

diabetic patients in 24-36 weeks of 

gestation. Diabetes Res clin pract. 2010: 89, 

231-238 

Doi:10.1016/j. diabres .2010.04.015. 

3.lopez- tonoci c , Roca M , Garcia – Valero A 

, et al oxidative stress and antioxidant status 

in patients with late- onset gestational 

diabetes mellitus: acta diabetol.2013: 

50:201-208.doi: 10.1007/s00592-011-0264-

2. 

4. Birben E , sahainer UM, Sachesen C , et al. 

Oxidative stress and antioxidant defense. 

World allergy organ j. 2012;5:9-19. Doi: 

10.1097/wox.ob 013e3182439613. 

5.chunyan Zhu, hongling  yang , Qingshan 

geng , et al. Association of oxidative stress 

biomarkers with gestational diabetes 

mellitus in pregnant women: a case- control 

study, April 27 , 2015, PLoS ONE 10(4). 

6. Battino M, Ferreiro MS, Gallardo I , 

Newman HN, Bullon P. The antioxidant 

capacity of saliva , J clin periodontal 

2002;29:189-94. 

7.Nagler RM, Klein I , Zarzhevsky N , Drigues 

N , Rezinck A. characterization of the 

differentiated antioxidant profile of human 

saliva. Free radic boil med 2002;32:268-77. 

8.jou Y-J ,Lin C-D Lai C-H, chen C-H, Kao J-

Y, chen S-Y, et al . proteomic identification 

of salivary transferrin as a biomarker for 

salivary transferrin as a biomarker for early 

detection of oral cencer . anal chim Acta 

2010;681(1):41-8. 

9.sandeth DS, patil S, Swetha B. Oral lichen 

planus and epithelial dysplasia with 

lichenoid features: A review and discussion 

with special reference to diagnosis , J 

Investig clin dent 2017: 8(3):1-7 

https://doi,org/10.1111/jicd.12233 

10.zamani-Ahari U, Zamani-Ahari s , Fardi – 

Azar Z , Falsafi P, Ghanizadeh M. 

Comparison of total antioxidant capacity of 

saliva in women with gestational diabetes 

mellitus and non – diabetic pregnant 

women. J Clin Exp Dent 2017;9(11): el 282-

e6. https://doi.org/10.4317/jcet.53845. 

11. Maleki S , Falsafi P , pakdel F , Eslami H , 

Ahari UZ, Ghanizadeh M , et al . A 

Comparison between catalase and salivary 

alpha – amylase level in patients with type I 

diabetes and non –diabetic people . Biomed 

pharmacol  J 2016; 9(2):463-8 

http://doi,org/10.13005/bpj/959. 

12.Johansson, L, H, and Borg . L.A.H.A 

spectrophotometric method for 

determination of catalase activity in small 

tissue samples analytical Biochemistry 174, 

331-336 (1998). 

 [
 D

ow
nl

oa
de

d 
fr

om
 in

tjm
i.c

om
 o

n 
20

22
-0

9-
13

 ]
 

                               5 / 7

https://intjmi.com/article-1-878-en.html


  Int J Med Invest 2022; Volume 11; Number 2; 176-182                                  http://intjmi.com 

  

 

13.wheeler, C,R, Salzman J.A , Elsayed, N,M, 

et al Automated assays for superoxide 

dismutase , catalase , glutathione 

peroxidase, and glutathione reductase 

activity. Analytical biochemistrt 184,193-

199(1990). 

14.Dillock AT , charleux , JL , Crozier- willi G, 

kok FJ, Rice- Evans C , Roberfroid M , et al. 

functional food science and and defence 

against reactive oxidative species. Br J Nutr. 

1998;80(Suppl 1):S77-112. 

15.keller JN , kindy MS, Holtsberg FW, St , 

clair DK, yen Hc, Germanyer A , et al . 

Mitochondrial manganese superoxide 

dismutase prevents neural apoptosis and 

reduces ischemic brain injury: suppression 

of peroxynitrite production, lipid 

peroxidation , and mitochondrial 

dysfunction, J Neurosci ,1998: 18:687-97. 

16. Association AD, Diagnosis and 

classification of diabetes mellitus . Diabetes 

care , 2010;33( supplement): 62-9. 

17. shahidi S , Oshagh M , Gozin F , Salehi p , 

Danaei S .  Accouracy of computerized 

automatic identification of 

cephalometric.landmarks by a designed 

software . Dentomaxillofacial  

Radiology.2013;42(1):20110187. 

18.Bakhtiari S , Bigom Taheri J , Bakhshi M, 

Mortazavi H , shah Hoseini A , Vahid 

Dastijerdi E , et al . Effect of vitamin C on 

salivary total antioxidant capacity in 

smokers. Iranian journal of pharmaceutical 

research : I JPR.2012;11(4): 1045-9. 

21.Padilha PC , sena AB, Nogueira JL, et al . 

Nutritional therapy in gestational diabetes, 

Rev Nutr,2010;23:95-105. 

22. Agarwal A, Aponte-Mellado A , 

Premkumar BJ, et al, The effects of 

oxidative stress on female reproduction:a 

review, Reprod Biol Endocrinol .2012;10:1. 

23.leal CAM, Schetinger MRC, Leal DBR, et 

al, Oxidative stress and antioxidant defenses 

in pregnant women Redox Rep. 

2011;16:230-236. 

24.Lopez-Tinoco C, Roca M, Garcia – Valero 

A , et al. Oxidative stress and antoxidant 

status in patients with late – onset 

gestational. 

Diabetes mellitus, Acta Diabetol. 2013;50:201-

208. 

25.shang M, zhao J, Yang L , et al . oxidative 

stress and antioxidant status in women with 

geatational diabetes mellitus diagnose by 

IADPSG criteria , diabetes Res clin pract 

.2015;109;404-410. 

26.Panchbhai AS , Degwekar SS , Bhowte RR. 

Estimation of salivary flow rate in diabetics 

in india journal of oral 

science.2010;53(5):359-68. 

27.Carda C , Mosquera – Lioreda N  ,Salom L 

, Gomez de Ferraris ME, Peydro A . 

structural and functional salivary disorders 

in type 2 diabetic patients, meidicina oral , 

patologia oraly cirugia bucal , 2006;11(4):E 

309-14. 

28.Mussavira s , Dharmalingam M , omana 

sudumaran B. Salivary glucose and 

antioxidant dfense markers in type II 

diabetes mellitus.Turkish journal of medical 

science .2015;45(1): 141-7. 

29.Rahimi R, Nikfar  S , Larijani B , Abdollahi 

M , A review on the role of antioxidants in 

the management of diabetes and is 

complications . Biomedicine & 

pharmacotherapy= Biomedecine & 

pharmacotherapie.2005;59(7):365-73. 

30.Al- Rawi NH, Oxidative stress, antioxidant 

status and lipid profile in the saliva of type 2 

diabetics , Diab Vasc Dis Res.2011;8:22-8. 

31.padalkar RK, shinde AV, pail SM. Lipid 

profile , serum malondialdehyde , 

superoxide dismutase in chronic kidney 

diseases and type 2 diabetes mellitus . 

Biomed Res .2012;23:207-10. 

32.Reznick AZ , shehadeh N , sharir Y, Nagler. 

RM. Free radicals related effects and 

antioxidants in saliva and serum of 

 [
 D

ow
nl

oa
de

d 
fr

om
 in

tjm
i.c

om
 o

n 
20

22
-0

9-
13

 ]
 

                               6 / 7

https://intjmi.com/article-1-878-en.html


  Int J Med Invest 2022; Volume 11; Number 2; 176-182                                  http://intjmi.com 

  

 

adolescents with type 1 diabetes mellitus . 

Archives of oral biology.2006;51(8):640-8. 

33.Taheri E, Djalali M , Saedisomeolia A , 

Moghadam MA , Djazayeri A , Qorbani M , 

The relationship between the activities of 

antioxidant enzymes in res blood cells and 

body mass index in Iranian type 2 diabetes 

and healthy sujects , J Diabetes Metab 

Disord .2012;11:2-5. 

34.ibuki EK, Simoes A, Nogueira FN. 

Antioxidant enzymatic defense in salivary 

glads of streptozotocin – induced diabetic 

rats: a temporal study. Cell biochemistry and 

function .2010;28(6): 503-8. 

35.Leite MF, Lima AM, Massuyama 

MM,otton R. Astaxanthin restores the 

enzymatic antioxidant profile in salivary 

gland of alloxan – induced diabetic rats. 

Archives of oral biology. 2010;55(7):479-

85. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 in

tjm
i.c

om
 o

n 
20

22
-0

9-
13

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

https://intjmi.com/article-1-878-en.html
http://www.tcpdf.org

