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Abstract

Aim: Afamin is a new biomarker of increased the risk of metabolic disease and is associated 1

with insulin resistance. The aim of this study was to investigate the effect of eight weeks of CX u

WORX training on serum levels of Afamin and insulin resistance in overweight women. . 1

Methods: In this quasi-experimental study, 24 available women (body mass index above 25)
were purposefully selected and randomly divided into two groups of control (age: 29.55+4.7
year, height: 162.5 +£3.87 cm, weight: 72.25+6.73 kg) and exercise (age: 28.65+3.95 year, height:
164.5 +4.66 cm, weight: 75.83+5.71 kg). The CX WORX training program was performed
includes initial warm-up, abdominal strength (1), static strength (1), static strength (2),
abdominal strength (2), abdominal strength (3), and exercise (crunch, plank and weight plate), 3
sessions per week for eight weeks. Serum Afamin concentration was measured using ELISA
method, and insulin resistance was calculated using the HOMA-IR model formula and fasting
glucose and insulin values. Data were analyzed using independent and pair+ed t-test. Results:
The results showed that after the intervention, BMI (p=0.02), WHR (p=0.004), insulin resistance
(p=0.0001) and Afamin (p=0.0001) in the exercise group were significantly lower compared to
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the control group. Also, after the intervention, BMI (p=0.001), WHR (p=0.02), insulin resistance
(p=0.003) and Afamin (p=0.003) in overweight women in the exercise group decreased
compared to the pre-test (P<0.001). Conclusions: According to the results, it seems that CX
WORX training can help to reduce afamine levels and improving insulin resistance in
overweight people.
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Extended abstract
Background

Afamin glycoprotein is a member of the albumin gene family, which is mainly expressed in the liver and secreted into
the bloodstream where it circulates in relatively high concentrations (1). Afamin levels are increased in metabolic
syndrome and obesity and are related to the components of metabolic syndrome in obesity and type 2 diabetes (2, 3).
Afamin can act as an extracellular vitamin E carrier (4), and there is also evidence that afamin can play an important role
in neuroprotection, fertility, bioavailability of vitamin E including its transport through the blood-brain barrier, as well as
in bone metabolism and regeneration (5, 6). This peptide is a candidate biomarker for the increased risk of metabolic
diseases. As research has shown, the high expression of afamin in rats tends to increase body weight and serum
cholesterol, triglyceride, and glucose concentrations, indicating the role of afamin in systemic energy and glucose
metabolism(2). Associated with insulin resistance, Afamine can also be considered as a strong independent predictor of
type 2 diabetes (7). The elevation of this peptide by 10 mg/L increases the probability of metabolic syndrome by 79%
(2); afamin also predicts a higher incidence of type 2 diabetes independently of other major metabolic risk factors (7).
Studies have shown that regular exercise helps to reduce body weight and body fat and also to improve physical fitness
(8, 9). It has been found that exercise improves insulin action and has significant effects on insulin signaling pathways
and hepatic glucose production (10). Exercise can also improve the metabolic state of the body by increasing the
expression of glucose transporter proteins and insulin action (11).

CX WORX workouts are one of the most recent training methods including a broad muscle resistance program for the
central core muscles. The empirical data regarding the effect of CX WORX exercises on energy-regulating peptides
among overweight participants are very limited. Given the important role of exercise and physical activity in the
improvement of overall health and the prevention and treatment of complications caused by obesity, especially energy
balance and insulin resistance, evaluating the effects of modern training methods on energy-regulating peptides seems to
be of great importance. In this regard, considering the relationship between afamin levels and abdominal obesity (1-3)
and the possible effect of CX WORX exercises on reducing abdominal obesity, the present study aims to investigate the
effect of eight weeks of CX WORX exercises on the serum afamin levels and insulin resistance among overweight
women.

Methodology

In this quasi-experimental study, 24 women (with the body mass index above 25) were selected based on convenience
and purposive sampling procedures and were randomly divided into two groups of control (age: 29.55 + 4.7 years; height:
162.5 + 3.87 cm; weight: 72.25 + 6.73 kg) and exercise (age: 28.65 + 3.95 years; height: 164.5 = 4.66 cm; weight: 75.83
+ 5.71 Kg).. The serum concentration of afamin was measured using the ELISA method, and the insulin resistance was
calculated, after determining fasting glucose and insulin values, using the HOMA-IR model according to the formula.
Exercise protocols

A CX WORX training program, including initial warm-up, abdominal strength 1, static strength 1, static strength 2,
abdominal strength 2, abdominal strength 3, and exercise (crunch, plank, and weight plate), was performed for eight
weeks, three sessions per week

Statistical methods:

In inferential statistics, the Shapiro-Wilk test was used to determine the normality of data distribution. The data were
analyzed using independent and paired t-tests

Results:

According to the results, following the intervention, the values of the BMI (p = 0.02), WHR (p = 0.004), insulin resistance
(p = 0.0001), and afamin (p = 0.0001) were significantly lower in the exercise group when compared to those in the
control group. Moreover, after the intervention, the values of the BMI (p = 0.001), WHR (p = 0.02), insulin resistance (p
= 0.003), and afamin (p = 0.003) decreased among the overweight women in the exercise group when compared to those
in the pretest (p < 0.001).

Discussion and conclusion:

The results of the present study showed that eight weeks of CX WORX training caused a significant decrease in the
afamin levels among overweight women as the participants. In addition, CX WORX training was associated with reduced
insulin resistance among the participants. The findings suggest the possibility that the plasma concentration of afamin is
related to the individual anthropometric and metabolic risk factors (waist circumference, BMI, and HOMA-IR) associated
with the development of metabolic syndrome (weight, waist circumference, and BMI) (2, 7, 12). The decreased values
for the average weight and BMI in the CX WORX training group in the current study could probably be the reason for
the decrease in the circulating levels of afamin among overweight women following the intervention. One of the driving
factors of afamin changes may actually be abdominal obesity that is the estimated source of systemic inflammation, which
is, in turn, related to the occurrence and development of insulin resistance and type 2 diabetes (13). Therefore, afamin
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shows a strong relationship especially with waist circumference (2). This type of exercise has been suggested as an
effective way to improve the strength and endurance of the muscles in the central region of the body as well as the function
of the upper limbs (14, 15). It can be concluded that performing CX WORX exercises that involve the central region of
the body leads to the reduction of fat in this area and, accordingly, the reduction of abdominal obesity and waist
circumference, which could result in an increase in the afamin levels. These findings support the hypothesis that afamin
can act as an early marker of changes in lipid and carbohydrate metabolism leading to insulin resistance. Implementing
CX WORX could be among the important features of the current study as this type of training could offer different
answers and adaptations compared with other training programs. There were also limitations in the present study including
the lack of measurement of other hepatokines and inflammatory markers such as interleukin-6, tumor necrosis factor-a,
and C-reactive protein (CRP).

Conclusion:

The present study showed that eight weeks of CX WORX training resulted in a significant reduction of afamin, insulin
resistance, insulin, glucose, and anthropometric indices. Therefore, this training method tend to be effective and efficient
for overweight people; however, there is still a need to conduct more clinical trials in this field.

Article message

The decrease in the serum level of afamin after a period of CX WORX training could reduce insulin resistance, hence
providing various metabolic benefits.

Keywords: Overweight, exercise, afamin, insulin resistance
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