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ABSTRACT  
Background Oxidative stress plays a critical role in cellular damage from hyperglycemia. Weak defense system of the body becomes 
incapable to respond the improved Reactive Oxygen Species (ROS) generation which lead to an imbalance between ROS and their 
protection occurs which leads to oxidative stress. The extant study showed the objective of the possibility of using Total Antioxidant 
Capacity (TAC) and malondialdehyde (MDA) in the as a biomarker to distinction between diabetes mellitus and  hormonal disorder women. 
Materials and Methods : A seventy  five women sign up in the following groups: Group I : 25 women with type1 diabetes mellitus (20-35) 
years (Mean ±SD: 28.76± 6.15), Group II: 25 women who are systemically healthy with hormonal disorder (22-35) years (Mean ±SD: 30.15 
±7.19 ), and Group III: 25 women who are systemically healthy and without hormonal imbalance (20-35) years (Mean ±SD: 29.07± 5.55). 
Laboratory investigations including serum fasting glucose (FBG), Thyroid-Stimulating Hormone (TSH), estrogen, testosterone, prolactin,  
TAC and MDA were measured in type 1 diabetes mellitus, hormonal disorder  and healthy  women. Results: We noticed that significantly 
decreased in serum TAC in hormonal disorder women comparing with healthy women group, serum MDA was  significantly decreased  
with [diabetes and hormonal disorder] groups when compared with healthy women. Conclusion: TAC are beneficial in monitoring in 
women with hormonal disorder. While MDA levels are suitable in monitoring in women with hormonal disorder and diabetic. 
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INTRODUCTION 
 

Diabetes mellitus includes a group of difficult multisystem metabolic illnesses described by a qualified or 
total insufficiency of insulin secretion and or associated opposition to the metabolic action of insulin on object 
tissues. type 2 is considered the more widespread form of diabetes in which oxidative stress increases insulin 
resistance and reduces insulin discharge [1,2]. 

 The ROS is an expression to denote to a quantity of free radicals and reactive molecules resulted  from 
molecular oxygen. All aerobic species can die because of oxygen production based radicals. The ROS can be 
formed by products through the mitochondrial electron transportation  aerobic breathing or by oxidation of 
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metal catalyzed. Several studies showed that ROS has a part in cell telling, containing; gene expression and  
apoptosis [3-5]. 

A number of mechanisms rise the intra and extracellular glucose concentration which lead to oxidative 
stress, as well as the auto oxidation of glucose[6,7].The nicotinamide adenine dinucleotide phosphate(NADPH), 
an essential cofactor for glutathione peroxidase activity, which enlarged concentration of nicotinamide adenine 
dinucleotide hydride. The NADH is necessary for the activation of NADH oxidase enzyme that lead to oxidative 
stress [8]. 

The damage of homeostatic balance among ROS and the antioxidant protection systems are understood  to 
be accountable for defending molecular components ,tissue and cell [9]. 

In postmenopausal women ,the oxidative stress is higher, signifying that estrogen deficit caused by 
antioxidant status  [10,11]. The increased in  oxidants production  cause surgical menopause ,on the other hand 
estrogen lessens oxidative stress, as witnessed through the preservation of ovaries [12]. Estrogen has an 
antioxidant influence, actually, plasma antioxidant capacity and antioxidant enzymes expression with estrogen 
level positively correlates with  the menstrual cycle [13] , also correlates negatively with creation of oxidative 
damage and lipid peroxides[14]. The TAC and lipid peroxides may be restored by estrogen replacement therapy 
[15].  

The TAC is an essential assessment of the activity of antioxidants [16]. The  antioxidant status can be 
provided by measurement of TAC , which may include those antioxidants , however those antioxidants have not  
known yet and not easily measured[17]. 

Malondialdehyde (MDA) is  a normal product of oxidant fatty acids which contains a pair or more of the 
unsaturated bonds. The contact with  the thyroid hormones and vitamin A metabolism which is recognized for a 
long time [18]. Another study showed that hyperglycemia leads to the occurrence of oxidative   before  
symptoms of diabetes. The ROS have a central part in start of this disease  and its advanced stages ,and  ROS 
different physiologic and pathophysiologic complications [19]. The current study was conducted with the 
objective of  the possibility of using MDA and TAC as a biomarker to distinction between diabetes mellitus  and  
hormonal disorder women . 

 
MATERIALS AND METHODS 

 
We have collected five ml  from each subject ,at room temperature , the sample was  centrifuged at 3000 

rpm for 5 min and the blood was allowed  to clot. Serum samples were stowed at 20°C until analysis. 
The current study included 75 women sign up in the following groups: Group I : 25 women with type 1 

diabetes mellitus  (20-35) years (Mean ±SD: 28.76±6.15), Group II: 25 women who are systemically healthy 
with hormonal disorder (22-35) years (Mean ±SD: 30.15 ±7.19 ), and Group III: 25 women who are 
systemically healthy and without Hormonal imbalance (20-35) years (Mean ±SD: 29.07±5.55).  

Estimation of serum-free triiodothyronine (FT3), free T4 (FT4), and thyrotropic-stimulating hormone 
(TSH), were measured  by a chemiluminescent assay method by using a Liaison analyzer with original kits  , 
Italy.  

Commercial chemiluminescence immuneassays  were used for measuring Serum concentration of 
hormones , (Vitros Estradiol, Johnson and Johnson Medical, Italy). Fasting blood glucose is measured in all 
samples. 
 
Measuring of serum Malondialdehyde [MDA] levels: 

MDA was  measured  by using   the thiobarbituric acid method of Buege and Aust . [20]. 
 
Measuring of Total Antioxidant Capacity: 

Serum TCA was measured by quantitative colorimetric assay, using Total antioxidant Capacity-
QuantiCrom Antioxidant Assay Kit (Bio Assay systems, USA).  

 
Statistical Analysis: 

Means ± standard deviation can be expressed from all results. Various groups comparisons were done by 
one way ANOVA. Changes among these  sets and correlation coefficients were considered significant if P < 
0.05 

 
RESULT AND DISCUSSION 

 
Table 1 showed mean levels of  serum fasting blood glucose (FBG), T4, T3, estrogen, testosterone, 

prolactin, FSH and LH in al study groups, the result showed a significant difference between patients groups 
[patients with diabetic women , patients with hormonal disorder women] and healthy women group. Serum FBG  
was  significantly increased in women with diabetes group when comparing  to hormonal disorder women group 
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and control group ,and  it was   significantly increased  with hormonal disorder women group when matched 
with healthy women.    

serum T4 was  significantly decreased with [diabetes and hormonal disorder] groups comparing  to healthy 
women .Serum prolactin was significantly increased in with [diabetes, and hormonal disorder] groups compared 
to healthy women , Serum testosterone was  significantly increased in diabetic women compared to hormonal 
disorder women and healthy women group,  serum FSH and LH were significantly decreased in women with 
diabetes group when compared with hormonal disorder women, while was  significantly increased in diabetic 
women comparing to healthy women as shown in Table 1. 

 
Table 1: The mean of Age, FBG, TSH, T4, T3, Estrogen, Testosterone, Prolactin, FSH, and LH in (diabetic, hormonal disorder and healthy) 

women 
Characteristic Diabetic women Hormonal disorder women Healthy women 
Age (year) 28.76 ±6.15 30.53±7.19 29.12±5.55 
FBG  (mg/dl ) 188.64±39.25 a , b 93.95±10.71 c 83.4±7.71 
TSH (umol/L) 4.21±4.18 4.58±4.25 3.11±0.97 
T4  (nmol/L) 107.81±47.82  a 101.1±53.67 a 169.70±9.20 
T3  (nmol/L) 1.41±0.77 1.63±0.66 e 1.14±0.37 
Estrogen (ng/mL) 28.31±13.21 c ,d 38.48±21.80 a 19.43±7.06 
Testosterone (ng/mL) 0.588±0.344  c , d 0.36±0.27 0.32±0.22 
Prolactin (ng/mL) 21.86±15.03  a 24.93±20.17 a 10.0±4.30 
FSH (mIU/mL) 5.32±2.35  c ,b 13.28±12.97 c 2.80±0.49 
LH (mIU/mL) 3.46±1.51 c, d 9.04±9.31 e 2.80±0.48 

a  p< 0.001 compared to healthy women. 
b  p< 0.001 compared to hormonal disorder women. 
c  p< 0.05 compared to healthy women. 
d  p< 0.05 compared to hormonal disorder women. 
e  p< 0.01 compared to healthy women. 

 
Table 2 showed level of serum TAC and MDA .Serum TAC was  significantly decreased in hormonal 

disorder women   comparing to  healthy women Group, serum MDA was significantly decreased with [diabetes, 
and hormonal disorder] Groups When compared with healthy women. 

 
Table 2: The mean of serum TAC and  MDA  in (diabetic, hormonal disorder and healthy) women as shown in Table 2 . 

Characteristic  diabetic women     Hormonal disorder women Healthy women 
1.80±0.40 1.25±1.02 a  1.56±0.88 TAC (mmol/L) 
1.52±0.38 3.17±1.93b  3.12±2.08 b   MDA (mmol/L) 

a  p< 0.05 compared to healthy women. 
b  p< 0.001 compared to healthy women. 

 
The complex antioxidant systems have been developed by Aerobic organisms . ROS and free radicals can 

be counteracted by using these systems . These systems can stop and  decrease ROS and free radicals which hurt 
tissues and cells [21], also different antioxidant substances, that contain  the enzymes, nonenzymatic 
antioxidants, and an array of small molecules can be calm  [22]. 

Antioxidants has a chief role in defending of the body from an oxidative slight via superoxide anion 
radicals peroxides and hydroxyl radicals. The complex balance between the pro plus antioxidant powers in the 
body seems to be critical in determining the state of health, safety and long life [23]. Lipid peroxidation reaction 
result in formation of MDA .The body has numbers of  mechanisms to reply to these raids  by DNA repair 
enzymes or antioxidants . If these mechanisms do not work  regularly, chronic diseases, degenerative disease, 
and many acute diseases will appear. [24,18]. 

Increasing in generation of reactive oxygen species (ROS) lead to rise in MDA, and this due to too much 
oxidative damage  caused in these patients. Many other important biomolecules containing membrane lipids can 
be oxidized by using oxygen species. Similar reports of raised MDA levels are recounted in patients with PCOS 
[25].  

Very stimulatingly, the estrogen turns as an important signal in gene control of antioxidant mRNA 
expression which  acts to control redox balance. Bilateral oophorectomy made menopause relate with increasing 
plasma malondialdehyde [26]. serum lipid peroxides were decreased by Supplementation of E2 after 
menopause, and also total plasma antioxidant capacity was repaired [ 27]. 

The increased oxidative stress  has a part in the pathogenesis of hyperthyroidism and The oxidative and  
antioxidative balance is moved to the oxidative side. The range of activity of the thyroid gland is measured by 
serum TSH in hypothyroid patients, a higher TSH concentration means hypothyroidism. 

Therefore it could be thought that the TAC concentration  related positively with TSH concentration[28].  
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Conclusion: 
   The present study conclude that women with hormonal disorder , serum TAC measurement are useful in 

monitoring ,while serum MDA measurements are useful in monitoring   in women with hormonal disorder and 
diabetic. 
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