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Abstract

Background: The purpose of this study was to investigate the effect of 12 months of aerobic exercise
combining stachys lavandulifolia (S. lavandulifolia) consumption on anxiety, Metabolic Syndrome
profiles and antioxidant defense (Glutathione) and lipid peroxidation (Malondialdehyde) in 50-65 years
old women with metabolic syndrome.

Methods: 48 women with Metabolic syndrome were randomly divided into four groups: exercise (n=12),
exercise+S. lavandulifolia (n=12), S. lavandulifolia (n=12) and control group (n=12). S. lavandulifolia
groups consumed 3 g aerial parts of S. lavandulifolia daily. Training groups performed an exercise
protocol of aerobic exercise for 12 months (three sessions per week). Blood samples were obtained
before and after training period for antioxidant indicators and lipid degradation measurement. Also, Beck
anxiety questionnaire used for evaluating levels of anxiety. T-test and one-way analysis of variance were
used for the evaluation of within-group and between-group differences, respectively.

Results: A significant increase was observed in serum levels of Malondialdehyde (P =0.004), Catalase
indexes (Pvalue= 0.01), and Glutathione (P=0.001) in the training group and S. lavandulifolia groups after
12 months. Body weight, BMI, and SBP and Anexiety was decreased significantly greater in exercise +S.
lavandulifolia group compared to control, exercise and S. lavandulifolia groups (P=0.001)

Conclusion: Anxiolytic effect and Anti-Oxidative Stress Activity was seen, so taking S. lavandulifolia
along with exercises may have beneficial effects on reinforcement the antioxidant system and prevention
of anxiety and The negative effects of indicators related to cardiovascular disease in women with
metabolic syndrome.

Background

Ageing is the process during which structural and functional changes accumulate in an organism as a
result of the passage of time. Aging is an inevitable reality and increasing the elderly population around
the world is a matter of attention and it is very important that the World Health Organization has
estimated the total number of seniors in 2006 for about 700 millions in the next 40 years and this number
will be 2 times in Iran, as well as the population of 60 will be around 10 million years until the year 2020
and 2050 to more than 26 million people (2). Increasing age is associated with increasing the risk of
metabolic syndrome (3). Due to change in life style, the prevalence of metabolic syndrome in today's
society has increased (4). Metabolic syndrome can have a negative effect on physical performance,
mental state, personal, familial and social relationships, and general health and feeling of well-being of
patients. Metabolic syndrome was defined according to the criteria of the NCEP/ATP Ill to include
individuals with any three or more of the following five components:(1) Waist circumference > 94 cm; (2)
high TG = 150 mg/dl; (3) low HDL-C < 40 mg/dl; (4) high blood pressure (systolic BP = 130 mm Hg or
diastolic BP = 85 mm Hg or treatment of hypertension, and (5) high FBG = 6.1 mmol/L (4, 5) Stress
caused by social issues and the absence of a family member leads to increase in anxiety and worry in the
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person (6). Chronic anxiety and the stress caused by the society cause bulimia and the cause of
metabolic syndrome (7). Diseases are the cause of increasing stress and cause anxiety. The results of
some fundamental research such as Carroll et al. (2009),and Kai et al. (2015) refers to the positive
relationship between anxiety and metabolic syndrome (8, 9). In another study, there has been a
relationship between anxiety and metabolic syndrome indexes. In particular, they noted a strong
relationship between the size of waist cercomfrences, triglyceride and blood pressure (10). While
Takeuchi et al. (2009) refers to the presence of a positive and meaningful (significantly) relationship
between depression and metabolic syndrome and lack of meaningful (significantly) relationship with
metabolic syndrome (11). The research of Vogelzangs et al. (2007) noted that anxiety in old men was
significantly related to metabolic syndrome, which was not significant in women, and the cause of lack of
meaningful (significantly) relationship was related to the impact of the stress which caused by the
society which women experience this problem less than men. The question is suggested whether social
stress is associated with metabolic syndrome or other variables in that role (12). We will review the
research history that has examined the impact of exercise on anxiety reduction. Kargarfard et al. (2011)
examined the effect of eight weeks of training on the anxiety of hemophilia patients (13). Salehpoor et al
(2015) studied the effect of exercise on the anxiety of young people who had mental disorders (14). Also,
Sardari et al. (2009) investigated the effect of 8 weeks of aerobic training on anxiety in patients with type
2 diabetes (15). Given that the previous research has examined the impact of exercise training on anxiety
in people with different diseases and so far, there was no research that examined the effect of exercise on
anxiety in patients with metabolic syndrome and since the prevalence of metabolic syndrome is much
more than other fears. It is a high importance for the research to eliminate the physical and mental
problems of these patients.

An increasing number of studies confirm that oxidative stress, chronic inflammation and angiogenesis all
play important roles in the pathogenesis of MS. Chronic hyperglycemia causes oxidative stress in tissues
prone to complications in patients with diabetes (16). Oxidative stress occurs in a cellular system when
the production of free radical moieties exceeds the antioxidant capacity of that system. If cellular
antioxidants do not remove free radicals, radicals attack and damage proteins, lipids, and nucleic acids.
The oxidized or nitrosylated products of free radical attack have decreased biological activity, leading to
loss of energy metabolism, cell signaling, transport, and other major functions. These altered products
are also targeted for proteosome degradation, further decreasing cellular function. Accumulation of such
injury ultimately leads a cell to die through necrotic or apoptotic mechanisms. In conclusion, a puzzle of
many pieces of evidence suggests that free radical overgeneration may be considered the key in the
generation of insulin resistance, diabetes, and cardiovascular disease (16).

Stachys lavandulifolia (S. lavandulifolia) is an aromatic plant belonging to the Labiatae family. In Iran, S.

lavandulifoliais is widely found in Azerbaijan, Golestan, Khorasan, Mazandaran, and Tehran (17). The

plant contains large amounts of flavonoids (17). The antibacterial, antitoxic, antihepatitis, hypotensive,

and antianxiety properties of different Stachys species’ extracts have previously been documented in a

line of pharmacological studies. In Iranian folk medicine, the aerial parts of this plant have been used as

an analgesic and an antiinflammatory (18). In normal human life, environmental pollutants, stress, and
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different diseases cause oxidative stress that results in the damage of biomolecules such as proteins,
lipids, amino acids and nucleic acids. Therefore, to prevent cell injuries the body defends itself by means
of enzymatic or non-enzymatic antioxidants. Enzymes such as superoxide dismutase, glutathione
peroxidase, and catalase and nonenzymatic ones such as vitamin E, carotenoids, ascorbic acid, and
bilirubin play a role (18). Factors such as environmental pollutants disturb the balance between
formation and elimination of free radicals and, as a result, oxidative stresses occur that are considered to
cause many diseases such as cancers and diabetes as well as contributing to the aging process (17-18).
In previous studies the antioxidant potentiality of the aerial components of S. lavandulifolia has been
reported (17-18).

The present study aimed to investigate the effect of an twelve months aerobic exercise program and
aqueous extract of S. lavandulifolia on the anxiety, Glutathione, Malondialdehyde and Metabolic
Syndrome Profiles in women with metabolic syndrome.

Materials And Methods
Participants

The research method was a semi-experimental type with before-after design.The subjects were 48
females with metabolic syndrome ages aged 60-65 years who were purposively selected among all
females with metabolic syndrome. This research was conducted according to the guidelines laid down in
the Declaration of Helsinki and was approved by the ethics committees of Semnan University of Medical
Sciences and Health Services (IR.SEMUMS.REC.1396.107). Then, the subjects were randomly divided into
four groups: exercise (n = 12), exercise + S. lavandulifolia (n = 12), S. lavandulifolia (n = 12) and control
group (n =12). Prior to beginning training intervention, subjects completed medical questionnaire and
written consent was taken from them. In the same session, anthropometric measurements (height,
weight) and body composition were measured using Body composition analyzer (Olympia model 3/3
Javan Company, South Korea).

Metabolic Syndrome Definition

Metabolic syndrome was defined according to the criteria of the NCEP/ATP Il to include individuals with
any three or more of the following five components: (1) Waist circumference >94 cm; (2) high TG = 150
mg/dl; (3) low HDL-C < 40 mg/dl; (4) high blood pressure (systolic BP = 130 mm Hg or diastolic BP = 85
mm Hg or treatment of hypertension, and (5) high FBG = 6.1 mmol/L (5).

Exercise protocol

Each subject walked or ran at 65-75 % heart rate reserve (HRR) on a treadmill for 3 - 12—17 min. Over the
12- months treatment, each week, one minute was added to each set, beginning with 8 minutes, so that

the duration of each training set at the 12 week was 19 minutes. After the 12 weeks, the training set times
did not change. Each session consisted of three sets of consecutive sessions with a 5-minute rest interval
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between the sets. Heart Rate was monitored during the test using heart rate monitoring devices (Polar
M400; Finland).

Preparation of the plant material

Dried and powdered aerial parts of the plant (3 g) (19) were macerated with 500 ml of ethanol and water
(8:2). The extract was concentrated in a rotating evaporator under reduced pressure to give a residue
(13.6 g). The residue was dissolved in normal saline for final suitable concentrations. The extraction of
the essential oil was performed by hydrodistillation of the herb in a Clevenger-type apparatus, according
to the method recommended in British Pharmacopoeia.

Measurement of biochemical parameters

All participants were 50—-65 years old women with metabolic syndrome. A separate questionnaire was
prepared for each subject and they were asked to record their diet during the experiment. A before after
trial was done. A five ml of blood sample was taken at the beginning and the end of the study from each
individual assigned to consume 3 g of the S. lavandulifolia infusion twice daily at the morning and the
evening. Afterwards, blood samples were centrifuged and their serum separated and analyzed for
oxidative stress parameters.

The thiobarbituric acid (TBA) method was used to measure lipid peroxidation. As a result of free radical
attack, different aldehydes such as malondialdehyde (MDA) are produced from lipids that react with TBA
under acidic conditions and high temperatures. The resultant complex has a maximum absorbance at
532 nm. To evaluate lipid peroxidation, serum proteins were initially precipitated with the addition of 2.5
ml TBA to 0.5 ml serum and kept for 10 minutes at room temperature. The mixture was subsequently
centrifuged at 3000 g for 10 minutes, the supernatant removed, and the precipitate washed with 0.5 M
sulfuric acid. After wards, 2.5 ml of 0.5 M sulfuric acid and 3 ml of a 0.2% TBA solution were added to
each tube. After preparation of the 3 ml 0.2% TBA solution and 2.5 ml of each standard, all samples other
than these solutions were incubated in a 100°C water bath for 30 minutes. Subsequently, 4 ml n-buthanol
was added to each cold tube and mixed well by vigorous vortexing. Finally, the mixture was centrifuged at
3500 g for 10 minutes and the absorbance of the supernatant recorded at 532 nm (20).

The activity of the Catalase (cat) enzyme was evaluated based on changes in the concentration of
hydrogen peroxide (10 ml) at a wavelength of 240 nm and according to the Aebi method (21). In this
method, the Cat enzyme in the serum sample decomposed hydrogen peroxide, leading to reduced
absorption of this substance at a wavelength of 240 nm over a period of 2 minutes. And from the
difference of absorption240 AA per unit time, enzyme activity was calculated using standard curve. The
amount of enzyme that breaks down the amount of one micromole of hydrogen peroxide at pH of 7 and
the temperature of 25°C was considered to be one unit of enzyme activity. On the other hand, the activity
of Gpx was calculated using the following formula and Beer-Lambert's law (22).
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The OxiSelect™ Total Glutathione Assay Kit is a quantitative assay for measuring the total glutathione
content within a sample (GSH/GSSG). Glutathione Reductase reduces oxidized glutathione (GSSG) to
reduced glutathione (GSH) in the presence of NADPH. Subsequently, the chromogen reacts with the thiol
group of GSH to produce a colored compound that absorbs at 405 nm. The total glutathione content in
unknown samples is determined by comparison with the predetermined glutathione standard curve. The
rate of chromophore production is proportional to the concentration of glutathione within the sample. The
rate can be determined from the absorbance change over time. Metaphosphoric acid is provided to
remove interfering proteins or enzymes from samples (23).

Fasting venous blood samples were taken from the antecubital vein 24 hours before (Fasting blood
samples were taken at 9am) and after exercise (It should be noted, however, that in order to eliminate the
acute effects of exercise such as delayed fatigue and possible minor damage to muscle structure on
blood variables, post-test blood sampling was performed four days after the last training session) (24,
25).

For measuring serum blood markers, the samples were allowed to clot for 30 min at room temperature
and then centrifuged at 3000 rpm for 10 min at 4°C. Obtained serums were dispensed into micro tubes
and stored at - 80°C until the measurement of blood parameters. For measuring plasma blood markers,
blood samples collected into tubes containing ethylene diamine tetra acetic acid (EDTA) were
immediately centrifuged and stored at - 80°C until the assay.

Blood glucose levels were measured by glucose oxidase method and fat levels were measured by
standard enzymatic method using Kobas Mira model biochemical autoanalysis device.

Beck Anxiety Inventory (BAI)

The BAl is a short list describing 21 anxiety symptoms such as "wobbliness in legs", "scared" and "fear of
losing control”. Respondents are asked to rate how much each of these symptoms bothered them in the
past week, on a scale ranging from 0 (not at all) tot 3 (severely, | could barely stand it). The total score
has a minimum of 0 and a maximum of 63. The scale was validated in a sample of 160 psychiatric
outpatients with various anxiety and depressive disorders, diagnosed with the Structured Clinical
Interview for DSM-IIl. The BAI has a high internal consistency (Cronbachs a =.92) and a test-retest
reliability over one week of .75 (26).

How to calculate body fat percentage

The body fat percentage of the subjects was calculated using the German-made OMRON BF500 body
composition.

How to calculate caloric intake

Subjects were recorded daily food intake on the note sheet and food consumed at breakfast, snack, lunch
and dinner was calculated by N4 software.

Statistical analysis
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Data were presented as mean + SD. The normal distribution of data was examined by Kolmogorov-
Smirnov test and homogeneity of variances was studied by Levin's test. Intergroup comparison was
performed by dependent t-test and between-group comparison was done by one-way ANOVA and
ANCOVA. In the case of significance, the Bonferroni follow-up test was applied. P < 0.05 was considered
significant. Data analysis was performed using SPSS version 24 software.

Results

The results of the pretest showed no significant difference in body weight, BMI, WHR, SBP, anxiety,
Triglyceride, HDL, Glucose, MDA, GSH and CAT among the study groups (P >0.05).

The results of the posttest indicated a significant reduction in the mean body weight, BMI, WHR, SBP,
anxiety, Triglyceride, HDL and Glucose in the exercise group (P < 0.05), S. lavandulifolia group (P < 0.05),
and exercise + S. lavandulifolia group (P < 0.05). The findings of ANCOVA test showed a significant
difference among the study groups in the body weight, BMI, WHR, SBP, anxiety, Triglyceride, HDL and
Glucose (P < 0.05) so that a significant decrease was observed in the body weight, BMI, WHR, SBP,
anxiety, Triglyceride, HDL and Glucose between the control group with exercise (P < 0.05), S.
lavandulifolia (P < 0.05), and exercise + S. lavandulifolia (P < 0.05) groups. Moreover, the exercise + S.
lavandulifolia groups showed a significantly higher body weight, BMI, WHR, SBP, anxiety, Triglyceride,
HDL and Glucose than the exercise and S. lavandulifolia groups (P < 0.000) (Table 1).

Table 1. The anthropometric indices, body composition of subjects before and after the study
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Variable

Weight (kg)

BMI (kg / m2)

WHR

SBP (mmHg)

Anexiety

Triglyceride
(mg/dl)

group

Exercise

Exercise+ S.
lavandulifolia

S. lavandulifolia
Control
Exercise

Exercise+ S.
lavandulifolia

S. lavandulifolia
Control
Exercise

Exercise+ S.
lavandulifolia

S. lavandulifolia
Control
Exercise

Exercise+ S.
lavandulifolia

S. lavandulifolia
Control
Exercise

Exercise+ S.
lavandulifolia

S. lavandulifolia
Control
Exercise

Exercise+ S.
lavandulifolia

S. lavandulifolia

Control

pre-test

Mean + SD

80.04+06.43

81.13+04.41

80.71+07.21
79.08+07.73
33.63+04.54
34.69+05.61

33.56+07.63
34.49+05.38
104.78+05.32
102.56+06.43

103.42+05.56
103.98+04.84
158.37+07.32

160.37+06.61.

157.36+06.76
161.26+05.63
24.05+64.76
23.99+04.98

24.87+06.67
25.06%+25.33
256.32.73+34
264.08+45.53

256.32+74.34

264.08+45.53
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Post-test

Mean £ SD

70.83+04.04

68.68+06.12

69.75+03.02
80.88+09.68
27.43+03.62
26.73+04.77

27.24+05.73
34.32+08.35
93.52+03.61
92.63+03.67

93.63+02.43
104.21+05.75
121.43+3.71
120.43+2.99

122.43+2.87
159.87+07.58
09.06+84.24
07.£8404.24

09.77+07.98
24.07+78.91
142.82+11.89
141.98+12.11

144.54+12.63
260.87+68.74

P-value

Within-
group

0.003
0.0000

0.001
0.341
0.009
0.000

0.008
0.231
0.01

0.008

0.02
0.542
0.008

0.000

0.005
0.128
0.009
0.000

0.005
0.213
0.01

0.008

0.02
0.342

P-value

Between-
group

0.004¢

0.008¢

0.006¢

0.007¢

0.003¢

0.008




Exercise 41.36+12.45 53.47+04.82 0.009
Exercise+ S. 41.86+11.56 54.56+09.56 0.000
lavandulifolia
HDL (mg/dl) 0.001
S. lavandulifolia 42.34+10.37 54.89+08.66 0.005
Control 45.23+04.46 46.64+06.84 0.421
Exercise 182.84+32.65 115.63+10.73 0.009
Exercise+ S. 183.98+31.87 114.65+11.01  0.000
lavandulifolia
Glucose (mg/dl) 0.000
S. lavandulifolia 182.54+30.43 113.65+12.06 0.005
Control 174.58+42.27 170.98+64.03 0.654
Exercise 46.85 +2.04 41.78 +0.66 0.15
Exercise+ S. 42.19 +0.77 45.67 £+0.73 0.006*
lavandulifolia
Glutathione(umol 0.002* a,
/1) S. lavandulifolia 42.75+0.98 43.36 +1.06 0.001* b
Control 4373 +1.76 43.01 +1.29 0.74
Exercise 3.02 +0.21 3.7 £t0.054 0.004*
Malondialdehyde  Exercise+ S. 3.49 £0.14 2.63 +.0.08 0.009*
lavandulifolia
(umol /1) 0.001* a,
S. lavandulifolia 3.13+0.32 2.93+0.3 0.18 b, c, d
Control 3.09 +0.15 3.07 £0.17 0.45
Exercise 0.21 +0.01 0.32 +0.04 0.14
Catalase
(umol / ml/ min)  Exercise+ S. 0.22 +0.006 0.41 +0.02 0.001* 0.02*d
lavandulifolia
S. lavandulifolia 0.17 +0.004 0.32 +0.04 0.019*
Control 0.2 +0.01 0.1+0.04 0.81

BMI, Body Mass Index; WHR, waist hip ratio, SBP; Systolic Blood Pressure; HDL, High-density lipoprotein,
1. a is Significant between the exercise group and the Exercise+ S. lavandulifolia, 2. b is Significant
between the exercise group and the S. lavandulifolia, 3. c is Significant between the exercise group and
control, 4. d is Significant between the Exercise+ S. lavandulifolia group and control, 5. e is Significant
between the Exercise, Exercise + S. lavandulifolia and S. lavandulifolia groups with control

Based on paired t-test (the results are shown in Table 1, MDA index significantly increased in the exercise
group (P =0.004) and non-significant change in antioxidant indices (CAT and GSH indices) was observed
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in the exercise groups after the 12-months training period (P = 0.05). In the S. lavandulifolia group, there
was a significant increase in CAT (P =0.019) and GSH (P = 0.001) While no significant changes were
observed in MDA (P = 0.05). In the exercise- S. lavandulifolia group, there was a significant increase in
CAT (P=0.001) and GSH (P =0.006) and MDA decreased significantly (P =0.009). Based on One-way
analysis of variance, there was between-group change at the serum levels of CAT, GSH, and MDA (P <
0.05). Also, the CAT index showed a significant increase in the exercise- S. lavandulifolia group compared
to the control group and GSH index increased significantly in the two groups of exercise- S. lavandulifolia
and S. lavandulifolia compared to the exercise group (P < 0.05).

Discussion

The results of this study showed that 12 months of aerobic exercise significantly increased serum levels
of MDA as lipid destruction index in overweight girls. Several studies have shown a significant increase in
lipid peroxidation and serum levels of MDA following intense aerobic exercise, which the results of this
study are in line with the results of the mentioned studies. (27). Free radicals react with phospholipid
layers of the cell membrane and result in cellular degradation. As a result of this reaction, measurable
products are released, most notably malondialdehyde (28). Research has shown that lipid peroxidation
and cell membrane degradation are affected by various factors such as exercise intensity (29).

results of the present study regarding changes in malondialdehyde levels were inconsistent with the
results of some studies in this area (28). As Gupta et al. (2015) examined the effect of three weeks of
regular aerobic training, MDA decreased in healthy subjects (30). Research has shown that obesity is
associated with increased oxidative stress, and in obese individuals, the production of free radicals
increases and the antioxidant system is weakened (31). Amirkhizi et al. (2012) indicated that the mean
plasma concentrations of MDA in women with overweight and obesity were significantly higher than
those with normal weight (32). Consequently, the reason for the inconsistency of the present study with
Gupta is the higher levels of MDA in overweight people also the difference in the type of exercise. Soares
et al. (2015) also examined the indexes related to oxidative stress in non-athlete subjects that 16 weeks
of physical activity was associated with an increase in antioxidant activity and a decrease in MDA levels
(33).

In the present study, levels of GSH, and CAT in two groups of S. lavandulifolia users showed a significant
increase compared to pre-test. MDA showed a significant decrease respectively in S. lavandulifolia group,
this is consistent with results of several studies (34). Taking the results collectively, treatment with the
aerial parts of S. lavandulifolia led to a considerable reduction in oxidative stress. In support of this
finding, the antioxidant potential of numerous Stachys species, including S. lavandulifolia, has been
reported by other investigators (28), but this is the first trial in human. Oxidative stress plays a major role
in the pathogenesis or progress of many debilitating diseases or conditions in humans such as
osteoporosis (32), diabetes (33), islet transplantation, inflammatory bowel diseases, preeclampsia,
pancreatitis, metaltoxicity, or pesticide poisoning (28—33). The results of the present study are optimistic
and show marked antioxidant activity of the S.lavandulifolia extract in healthy individuals. Therefore, S.
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lavandulifolia can be used as a supplement to protect individuals from oxidative stresses in the above-
mentioned diseases.

In previous investigations of Stachys species, the presence of various polyphenol compounds was
reported. In methanol and ethanol extract of aerial parts of this genus, apigenin, chrysoeriol, forsithoside
B, caffeic, sinapic, protocatechuic, chlorogenic and rosmarinic acids were identified. Some of theses
compounds were assessed on their antioxidant activity earlier. Most of the major constituents of the
essential oil of stachys species were piperitenone, hexadecanoic acid, germacrene D, -pinene, 4-hydroxy-4-
methyl-2- pentanone, beta caryophyllene, limonene, pulegone, bicyclogermacrene, -pinene, spathulenol,
carvacrol and eugenol (35). However, the genus Stachys has been the subject of some phytochemical
studies. Flavonoids, phenyl ethanoid glycosides, phenolic acids, iridoids, monoterpenes, sesquiterpenes,
diterpenes, and triterpene saponins have been reported to be present in different Stachys species.
Stachys lavandulifolia has also been reported to contain volatile oil and a phenyl propanoid glycoside
(35).

Taking the results collectively, treatment with the aerial parts of S. lavandulifolia led to a considerable
reduction in oxidative stress. In support of this finding, the antioxidant potential of numerous Stachys
species, including S. lavandulifolia, has been reported by other investigators (36), but this is the first trial
in human. Oxidative stress plays a major role in the pathogenesis or progress of many debilitating
diseases or conditions in humans such as osteoporosis (36), diabetes (36), islet transplantation (36),
inflammatory bowel diseases (36), preeclampsia (36), pancreatitis (36), metaltoxicity (36), or pesticide
poisoning (36). The results of the present study are optimistic and show marked antioxidant activity of
the S.lavandulifolia extract in healthy individuals.

The American Diabetes Association recommended the intensity and duration of physical activity in this
study in 2002, which recommended aerobic exercise with a intensity of 50 to 80% of the maximum
aerobic power in three to four weeks (37).

Based on the findings, anxiety was significantly reduced after 12 months of aerobic exercisemand
consumption of S. lavandulifolia (P [ 0.05).

The results of the investigation of Smits et al. (2008), Broman et al. (2008), Andreas et al. (1998),
Kargarfard et al. (2011), Salehpour et al. (2015) and Salehpoor et al. (2015) were consistent whith the
result of present research (13-15, 38, 39). Considering that several fundamental studies have pointed out
the relationship between anxiety and metabolic syndrome (8-10, 12) 6 none of the existing research has
the effect of aerobic exercise on anxiety and metabolic syndrome. For example, Smits et al. (2008)
pointed out that exercise with a intensity of 70—90% of the maximum heart rate for 20 minutes and three
times per week significantly reduces anxiety (38). Also Broman et al. (2008) had reported 20 minutes of
exercise was effective in reducing anxiety in people who had more anxiety intensity than 28 (40). Andreas
and associates (1998) reported 10 weeks of aerobic training effective in reducing severe anxiety (41).
Kargarfard and associates (2011) examined the effect of eight weeks of training on the anxiety of

hemophilia patients (13). Salehpoor et al. (2015) examined the effect of training on the anxiety of young
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people who had mental disorders (14). Also Sardari et al. (2007) investigated the effect of 8 weeks of
aerobic training on anxiety in patients with type 2 diabetes (15). Considering that there is still no precise
mechanism regarding the effects of exercise in improving anxiety, it is likely that the cause of anxiety
reduction in the impact of exercise on the development of overall health and fitness and increasing social
relationships of individuals (13, 15, 38—39).

The causes of anxiety seem to be different at every stage of life. Martyr wives early due to stress and
anxiety caused by social issues and concerns for the success of the children suffered alone. It can be
said that the cause of metabolic syndrome is related to chronic anxiety of martyr's wives. Given that at
this stage in the life of all the offspring are in good working and social positions, the cause of stress and
anxiety of their can no longer be related to it. Most likely, the metabolic syndrome and the relative lack of
health are the cause of anxiety for martyr's wives. Due to the increasing level of knowledge and
awareness of the type of disease and their importance in anxiety, we can mention metabolic syndrome as
the cause of current anxiety of martyr's wives. Aerobic exercise for 12 months with moderate intensity
significantly reduced blood glucose, blood pressure, waist circumference, triglyceride, body fat percentage
and BMI of 50-65 year old martyrs' wives. Reduced Blood glucose, blood pressure, waist circumference,
triglyceride, body fat percentage, and BMI were significantly associated with reduced anxiety. On the other
hand, increased endorphin secretion through regular exercise, which has a positive effect on relief,
relaxation and happiness, may be one of the reasons for decreased anxiety.

Conclusions

The results of this study showed that 12 months of aerobic exercise caused a significant increase in MDA
as an indicator of lipid degradation and a lack of change in serum antioxidant levels of GSH and CAT.
Since aerobic exercise and S. lavandulifolia consumption caused a significant reduction of MDA serum
levels and a significant increase in CAT and GSH. Therefore, exercise combined with taking S.
lavandulifolia consumption has unique antioxidant properties.

improvement of metabolic syndrome after 12 months of moderate intensity exercise and S. lavandulifolia
consumption, they can be attributed to the reduction of anxiety and it can be suggested that aerobic
exercises +S. lavandulifolia consumption as a non-invasive strategy in the treatment of anxiety in women
aged 65 - 50 years with metabolic syndrome. So it is recommended that with metabolic syndrome
people, take S. lavandulifolia consumption along with moderate intensity exercises.
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