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Abstract

Background: Polycystic ovary syndrome (PCOS) is prevalent in 5% - 8% of women of reproductive age and is one of the most impor-
tant causes of infertility.
Objectives: The aim of this study was to investigate the effect of home-made aerobic activity on the level of changes in adipsin levels
and visceral adiposity (VAI) in woman patients with chronic polycystic ovary syndrome in Kermanshah city.
Materials and Methods: This study was carried out among 24 women with PCOS in 2017. The samples were 12 people in the inter-
vention group and 12 people in the control group (referred to Kermanshah health centers). The intervention group then performed
home-based aerobic training for 16 weeks. Serum levels of adiposity and visceral adiposity were measured before and after the exer-
cise program through blood sampling. SPSS V.22 software was used for data analysis and t-test with independent sample and paired
t-test.
Results: There was a significant difference in the visceral adiposity index (VAI) after 16 weeks of aerobic exercise in the intervention
group (P = 0.014). However, adipsin level changes were not statistically significant in the control and control groups. (P = 0.097).
Conclusion: Aerobic exercise under house supervision has a favorable effect on the visceral adiposity index in women with PCOS
and can be recommended as a safe treatment for these patients.
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1. Background

Polycystic ovary syndrome (PCOS) spread for about 10%
of women’s population (1). This complication, also called
the Stein Leventhal syndrome, is the most important cause
of ovulation and ovulation in infertile women, which char-
acterized by a polycyclic ovarian morphologic manifesta-
tion of pelvic ultrasonography, and at the other end of the
spectrum, symptoms such as obesity, hyperandrogenism,
menstrual cycle and infertility occur singly or in combina-
tion. Cold (2). The testosterone, insulin, cholesterol and
triglyceride levels in these patients are higher than healthy
people. However, the women with PCOS have lower lev-
els of FSH (follicular growth stimulator), SHBG (high hor-
mone binding globulin) and high-density lipoprotein (3-
5). Adipsin tissue has been as an active hormonal system
for controlling metabolism. This tissue secretes a number
of proteins with biological activity (adipocytokines) (6).
Adipsin is described by the CFD gene (Complement Factor

D) on chromosome 10. Therefore, changes in adipsin con-
centration in these diseases are due to regulatory deficien-
cies (7). Various biological processes, including blood clot-
ting, activation of supplements, fertility, immune system,
development and repair of tissues, blood pressure, effects
on body weight, absorption of nutrients, fibrin degrada-
tion, cell proliferation, bone formation and apoptosis are
involved (8). Adipsin can limiting the speed of reactions in
the alternate pathway. Also activates the complementary
pathway of the substitution complement factor D, which
is a speed limiting enzyme in the complement system as
part of the intrinsic safety system. Therefore, adipsin is a
major component of the immune system (9), in addition
to its role in metabolism. Clinical studies have shown re-
duced levels of adipsin in several animal models of obe-
sity (10, 11), while human studies have reported that in-
creased bloodstream adiposity in metabolic diseases with
body mass index (BMI) in obese, postmenopausal women.
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The metabolism syndrome and obese pregnant women are
related (12, 13). There is increasing evidence that there is an
interface loop among the complement system and inflam-
mation, obesity, insulin resistance, and cardiovascular dis-
ease (13). There is also evidence of a link among the com-
plement system and PCOS (14). In this regard, Chalan and
his colleagues in 2016, reported a significant positive corre-
lation among adipsin with body mass index, insulin resis-
tance (evaluated by homeostasis model), free testosterone,
C-reactive protein with high sensitivity and carotid indium
media thickness. However, Hashemi et al. did not see any
significant correlation among serum adipsin and polycys-
tic ovary syndrome but reported that glucose and insulin
levels were high in people with this syndrome and they had
insulin resistance (15).

Considering the possibility of a direct relationship
among obesity and insulin resistance and polycystic ovar-
ian syndrome, also due to the high levels of adipsin in
women with PCOS and the aim of this study was to evalu-
ate the incidence of adipsin changes and visceral adiposity
intake by a 16-week home-based aerobic exercise program
in women with PCOS.

3. Materials and Methods

Current study was carried out in a semi-experimental
before and after the Intervention. This study was con-
ducted among 24 women with polycystic ovary syndrome
(based on entry and exit indicators from the study (Table
1)) in Kermanshah. They were divided into 2 groups (12
women) and control group (12). After obtaining a letter
of consent from the women to participate in the study,
women were selected to enter the study. At first, before
the start of the training program, all women were evalu-
ated for adipsin and visceral adiposity in order to register
the pre-test. Then, the woman in the intervention group,
in addition to prescribing drugs, performed 16 weeks of
exercise protocols in a home-based aerobic exercise pro-
gram. After completing the exercise protocol, adipsin and
visceral adiposity indices were again measured. To exam-
ine the biochemical variables of the study (adipsin and vis-
ceral adiposity index), blood samples were taken from all
subjects after at least 12 hours of fasting 24 hours before
the first training session and 48 hours after the last train-
ing session (after the exercise protocol) In laboratory con-
ditions, about 3 mL blood samples were taken from the an-
terior vein of the ankle. Sampling was performed at a spe-
cific time of day (8 - 10 am) so that adipsin levels do not
change from day to day fluctuation. Blood samples were
centrifuged for 15 minutes at a rate of 3000 rpm for 15 min-
utes and frozen at 80ºC.

Table 1. Study Criteria

Study Inclusion Criteria Study Exclusion Criteria

-Not having disorders such as
congenital adrenal hyperplasia

-Endocrine disorders such as
hyperprolactinemia and
hyperthyroidism

-Absence of Cushing’s syndrome and
androgenic tumors,

-The use of any oral contraceptive
within 30 days of pre-investigation

-The duration of the disease for more
than six months,

-The use of any antidiabetic within
30 days of pre-investigation

-The age range of 20 to 40 years, -The use of anyanti-androgenic
treatments within 30 days of
pre-investigation

-The lack of participation in regular
exercise in the two months before
the study is

-Oocyte induction or any
corticosteroid substance within 30
days of pre-investigation

-Not under the rehabilitation
program and physiotherapy courses

-Pregnancy

-The lack of use of auxiliary
equipment to carry out other daily
activities

-Smoking, and alcohol

-Absence of other underlying
diseases: neurologist diagnosis
including cardiovascular disease,
epilepsy, metabolic, depression,
anxiety or other psychiatric
disorders, orthopedics, Convulsion
and rebound disorder, severe pain in
the joints of lower extremities and
trunk, vestibular disease and visual
impairment, any medical problems
that could affect the security
protocol prescribed for the patient

-In case of dissatisfaction of the
woman and their reluctance to
continue the research process

Serum adipsin level was determined by Sandwich
ELISA using a human adipsin ELISA kit (Isotope, a Japanese
student feather company) with a sensitivity of 0.39 pg/mL.
Lipid indices including total blood cholesterol, HDL
cholesterol and triglyceride (TG) were measured using
special kits for clinical laboratory (Pars azmoon).

3.1. Evaluation of Visceral Adiposity Index

Based on the linear equation among body mass index
and waist circumference, a model for the distribution of
adipsin tissue (MOAD) has been proposed that has a strong
correlation with visceral adiposity mass Determined by
MRI. This model was later modified for triglyceride and
HDL values and the visceral adiposity index was developed
as follows:

(1)V AI =

(
WC

36.58 + (1.89 × BMI)

)
×

(
TG

0.81

)
+

(
1.52

HDL

)

WC: waist circumference (cm)

BMI: body mass index (kg/m2)

TG: triglyceride

HDL: high-density lipoprotein (mMol/L)
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3.2. Exercise

The training program was individual and on a daily ba-
sis. Its goal was to achieve specific exercise energy (ExEE)
per session. During the first four weeks of the ExEE, ExEE
was equivalent to four percent of the estimated individ-
ual energy needed to maintain weight during the weeks 5
through 8 to 6 percent, during the week’s 9 to 12 to 8 per-
cent, and during the weeks 13 to 16 Rose to ten percent.
The required energy was also used from the previously
published equation for energy input required to maintain
weight at the Pennington Research Center for people with
a common life.

Energy requirement (kilocalories per day) = 1625 + 31.8
(fat free mass in kilograms) + 1.5 (fat mass in kilograms) -
187 (for females)

After calculating the Exercise Energy Expenditure
(ExEE) for each session and after converting it to the
amount of oxygen consumed by activity, putting this in
the formula proposed by the American College of Sport
Medicine for staging work (with an apparent height of
25/16 inches or 275/41 cm steps and 22 steps per minute in-
tended for the Queens College staircase test, invented by
McArdell et al. In 1972) will take the time required to reach
the calculated energy consumption. Came:

(2)
V O2

(
mL

kg.min

)
= (0.2 × f) + (1.33 × 1.8 × f × h)

+ 3.5

(
mL

kg.min

)

After determining the time required to step for each in-
dividual and presenting it on a special table for consecu-
tive weeks with a view to increasing energy consumption,
the people were asked to check each day at eleven o’clock
in the morning, The rhythm of the 88-acoustic signal per
minute is for a four-motion step with a 22-foot rhythm sent
on a mobile audio file to individuals who are Intervention).
To monitor and ensure the correct and complete exercise,
daily, and randomly, five experimental members of the ex-
perimental group were practicing. Data were analyzed by
SPSS V. 22 software and paired t-test (t-test) to evaluate the
intra-group variation and independent t-test for assessing
differences among groups. The significance level was con-
sidered as 0.05.

4. Results

As shown in Table 2, there is no significant difference
among the two groups in terms of age, weight, height, and
body mass index, and the groups are all homogeneous in
all of these cases.

Adipsin levels and visceral adiposity index (VAI) in the
intervention group and the control group are shown in Ta-
ble 3 and Figure 1. Paired t-test showed no significant dif-
ference in intra-group changes in adipsin levels in the in-
tervention group (P = 0.097) and control group (P = 0.396).
Paired t-test showed a significant difference in intra-group
variation in the rate of VAI index in the intervention group
before and after the intervention (P = 0.014). But this differ-
ence in the control group was not statistically significant (P
= 0.097).

Based on independent t-test, there was no significant
difference in the level of changes in adipsin levels among
the intervention group and the control group. However,
there was a significant difference between the level of VAI
changes between the control group and the intervention
group (Table 4).

5. Discussion

The results showed that a course of aerobic exercise
training did not have a significant effect on the level of
adipsin in women with polycystic ovary syndrome (PCOS).
Identification of adipsin as a major cause of disease in
obesity and diabetes is not long ago, and the function
of this protein is not completely determined (16, 17). Xia
and Cianflone reported that in adipsin levels in adipsin in-
creased in central adipsin tissue and in adipsin tissue re-
duced levels of adipsin have increased with the increase
in body mass index that tends toward central fat. How-
ever, in women, with the increase in body mass index, the
level of adipsin is reduced, which is likely to reduce the
expression of adipsin in female adipsin tissue due to lim-
iting the development of adipsin tissue in women’s obe-
sity (18). Hashemi et al. reported that adipocytes are lipid-
secreted proteins that control the body’s metabolism and
adipsin, including adipocytes, has a systemic role in lipid
metabolism or other physiological systems related to the
energy balance of the body, and In various studies, serum
adipsin levels have been associated with a change in body
mass index and insulin resistance (15). Xia and Cianflone
found that in 2003, with the increase in body mass in-
dex, adipocyte levels were reduced, which is likely to re-
duce adipsin expression in women’s adipsin tissue by lim-
iting the development of fatty adiposity in obesity (18). The
study of Villa and Pratley showed that women with PCOS
did not increase the volume of visceral fat tissue. There-
fore, the distribution of fat at the abdominal points is not
a complete definition for the metabolic abnormalities ob-
served in PCOS (19). According to the results of the pub-
lished studies, the lack of effect of a course of aerobic train-
ing under domestic supervision has a significant effect on
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Table 2. Descriptive Characteristics of Participants in the Intervention

Group
Index (Mean ± SD)

Age Tall Weight BMI

Control 28.31 ± 4.52 177.22 ± 7.46 66.67 ± 7.39 20.96 ± 2.09

Intervention 31.64 ± 4.28 174.38 ± 5.19 64.17 ± 5.67 21.71 ± 1.76

P value 0.495 0.716 0.374 0.511
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Figure 1. Comparison of Adipsin and Visceral adiposity Index (VAI) in the intervention group and control group

Table 3. Mean and Standard Deviation of Adipsin and Visceral Adiposity Index (VAI)
in the Intervention Group and Control Group

Group Pre-Test (Mean ±
SD)

Post-Test (Mean ±
SD)

P Value

Control

Adipsin
(ng/dL)

15.22 ± 3.68 14.98 ± 4.17 0.369

VAI 36.43 ± 7.68 35.96 ± 7.46 0.791

Intervention

Adipsin
(ng/dL)

16.4 ± 3.27 15.97 ± 4.65 0.097

VAI 35.12 ± 7.46 29.86 ± 8.64 0.014*

Table 4. Comparison of Mean Changes in Adipsin and VAI Levels Among Groups in
the Intervention Group and Control Group

Variable
Group

Control Intervention P Value

Adipsin

Pre-test 15.22 ± 3.68 16.4 ± 3.27 0.740

Post-test 14.98 ± 4.17 15.97 ± 4.65 0.631

VAI

Pre-test 36.43 ± 7.68 35.12 ± 7.46 0.869

Post-test 35.96 ± 7.46 29.86 ± 8.64 0.036*

adipsin levels in women with the polycystic ovarian syn-
drome (PCOS). The results of this study showed that there
was a significant difference in VAI in women with polycys-

tic ovary syndrome after intensive intramural training, but
VAI had no significant difference before and after the con-
trol in the control group, therefore, VAI levels could be im-
proved in The study group was attributed to the effect of
severe intolerance training. Earlier, some studies have re-
ported the reduction of central and subcutaneous and vis-
ceral fat intake after a physical course (20). Yip et al. re-
ported a 31 percent reduction in visceral fat and a 26 per-
cent reduction in abdominal subcutaneous fat following a
loss weight ith diet (21). Takami et al. also observed a 25.8%
reduction in fat and 17.2% lower abdominal subcutaneous
fat after an aerobic training period (20). Which is consis-
tent with the results of this study, Exercise may reduce the
size of the chamber without changes in body mass index
(22). In addition, exercise, even without weight loss, re-
duces visceral adiposity and prevents obesity (22). Irwin
et al. also found that about 200 minutes of exercise per
week despite a modest decrease in weight resulted in a sig-
nificant reduction in visceral adiposity in postmenopausal
women who were overweight and also overweight, 4.2% of
total body fat And 6.9% of the visceral fat of these individu-
als has been reduced without limiting calorie intakes (23).
Mora et al., In a study entitled with New and Traditional
Physical Activity and Body Mass Index Cardiovascular In-
dicators in Women, concluded that lower levels of physi-
cal activity and increased body mass index (BMI) were in-
dependently associated with increased total cholesterol,
Triglyceride and inflammatory markers such as CRP (24).
The increase in body mass index increases the risk of car-
diovascular disease by 8% per unit and, on the contrary,
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with the increase in physical activity, the risk of cardiovas-
cular disease decreases (24). Programs that increase the
capacity of skeletal muscle to use fats may play an impor-
tant role in controlling people’s weight and reducing car-
diovascular risk factors (23). In this regard, the amount
of weight loss and body mass index and fat percentage
are related to the amount of calories and the amount of
energy expenditure. It has also been shown that during
the aerobic training of the endocrine system, by increas-
ing the levels of epinephrine, norepinephrine, growth hor-
mone and cortisol, the lipid oxidation increases, and by in-
creasing the callus and use of free fatty acids, energy needs
are provided, thereby causing reduces body fat (20). Im-
proving body composition following intense periodic ex-
ercises may be due to increased ability to buffer hydrogen
ions. It is also likely that the increase in VO2max resulting
from improved transport and delivery of oxygen to skele-
tal muscles by increasing the volume of impulse as well as
increased capillary and mitochondrial density and, as a re-
sult, an increase in oxygen uptake by active muscle, also
likely to reduce visceral fat in the subjects Be Increasing
the activity of key regulatory enzymes of these energy sys-
tems is involved in improving aerobic exercise, hence, both
the activity and the frequency of exercises seem to be ef-
fective in enzymatic performance and adaptation (25). It
seems that HDL is hardly under the influence of exercise
and intensity of exercise is a determining factor in these
responses (25). Studies have shown that exercise exercises
will not significantly affect the visceral fat index, especially
HDL, in people with normal levels of triglyceride. In other
words, practice more visceral fat index of people (women)
affects the level of LDL triglyceride and have higher (25).
Another reason that may justify changes in blood serum
levels of lipoproteins is body weight loss, according to in-
formation from human studies. Changes in lipoproteins
have been reported to affect the reduction of body fat (26).
In the present study, with the reduction of adipocytes in-
dices such as fat mass and body mass index, blood lipids
such as triglyceride and total cholesterol decreased.

5.1. Conclusion

The results of this study showed that performing 16
weeks of homoeopathic aerobic exercise can improve and
decrease the visceral fat index in women with PCOS (Poly-
cystic Ovary Syndrome). But there is no effect on the level
of adipsin. 16 weeks of aerobic training with decreasing
body mass index, fat mass and total cholesterol index have
a significant effect on the visceral fat index and has a signif-
icant effect on the improvement of symptoms of polycystic
ovary syndrome.
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