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Abstract 
 
Background: Today, researches have shown that the combination of some herbal 
supplements and doing sports exercises can have more effects on the recovery of 
some diseases. Therefore, the purpose of this research is to investigate the effect of 
eight weeks of aerobic training and papaya supplement consumption on the lipid 
profile of men with fatty liver. 

Materials and Methods: The statistical population of the present study included all 
men with fatty liver in Yazd city, among whom there were 60 men with an average 
age of 25 to 35 years and a body mass index between 25 and 35 kg/m2, were 
randomly divided into four groups of 15 including aerobic exercise group, aerobic 
exercise group-papaya supplement, papaya supplement group and control group. The 
subjects of the training and training-supplementary group performed aerobic 
exercise according to the given program for eight weeks, three sessions per week and 
each session lasted for 70 minutes. In the same period, the supplement and training 
groups also received a papaya supplement in the form of capsules at a dose of 30 mg 
per kilogram of body weight every day after dinner. Karika Papaya Slim capsules 
produced in the Philippines in 2021 were prepared. Blood samples were taken from 
the subjects in the fasting state and at night, 72 hours before and after 8 weeks of 
training. Data analysis at the level of descriptive statistics using mean and standard 
deviation tests and at the level of inferential statistics after checking the normality of 
the data by the Shapiro-Wilk test. Two-way analysis of variance and Tukey's post hoc 
test were used. A significant level was considered in the current research (P<0.05) 
and all statistical steps were performed using spss25. 

Results: he present study showed that eight weeks of aerobic training with papaya 
supplementation had a significant effect on serum levels of low-density lipoprotein 
(LDL), high-density lipoprotein (HDL), and triglycerides (TG) However, there was no 
significant change in the level of cholesterol (TC) (P>0.05). 

Conclusion: Based on the results obtained from the present research, it is possible to 
use aerobic exercise and papaya supplement separately and especially 
simultaneously to improve the lipid profile of patients with fatty liver. 

Leila Rahimi1, Abbas Fattahi Bafghi2*, Seyed Abbas Hoseini Motlagh3 

1,2,3. Department of Physical Education and Sports Sciences, Yazd Branch, Islamic Azad University, Yazd, Iran. 
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Along with obesity epidemics, fatty liver has 

become a global health risk. And according to 

the reports of the World Health Organization, 

overweight and obesity is the fifth cause of 

death in the world. (1) Clinical and 

demographic studies indicate that blood lipid 

disorders are the most important factors in the 

pathogenesis of cardiovascular diseases and 

type 2 diabetes. Blood lipid disorders are 

defined as an increase in the concentration of 

total cholesterol and low-density lipoprotein, 

high triglyceride levels, and a decrease in the 

concentration of high-density lipoprotein alone 

or together. (2) In line with the increase in the 

concentration of liver triglycerides in patients 

with (fatty liver) NAFLD, the lipid profile is also 

affected in patients, which is characterized by 

an increase in LDL levels and a decrease in HDL. 

(3) On the other hand, fat profile refers to 

different levels of fat in the blood, which are 

mostly reported as high-density lipoprotein 

cholesterol (HDL-C), low-density lipoprotein 

cholesterol (LDL-C) and triglycerides. High 

levels of LDL-C indicate excess fat in the blood, 

which in turn increases the risk of 

cardiovascular complications. HDL-C causes the 

transfer of fat to the liver for recycling and 

disposal, and high levels of HDL-C are an 

important indicator for heart health. It is 

vascular. HDL-C is actually an essential 

cholesterol that plays an important role in 

maintaining cholesterol homeostasis between 

arteries and organs and has an inverse 

relationship with the occurrence of coronary 

heart disease. Triglyceride is also a strong 

predictor of cardiovascular diseases and is one 

of the main lipids found in dietary fat. 

Also, the linear and positive relationship 

between HDL-C and triglycerides with 

cardiovascular diseases has been confirmed (4). 

Endurance sports training leads to a deep 

adaptation of the cardiorespiratory and 

neuromuscular systems, which increases the 

oxygen supply from the atmosphere to the 

mitochondria and more precisely regulates 

muscle metabolism (5).In recent times, the focus 

on plant research has increased around the 

world and a large number of evidences show the 

great potential of medicinal plants used in 

various traditional systems during these years 

fruits have been part of the human diet and food 

supplement. (6) 

Carica papaya (Family: Carcaine) is a perennial 

herb that is traditionally used among the Yoruba 

tribe of Nigeria to treat various human and 

veterinary diseases including malaria, 

hypertension, diabetes mellitus, 

hypercholesterolemia, jaundice, intestinal 

worms. to be (7) Papaya Pharmacology and 

Activity Several previous studies have shown 

that papaya extract lowers blood sugar levels, 

which is thought to contain vitamin C, fiber, 

flavonoids, and saponins. In addition to being 

rich in nutrients, papaya fruit is a cheap and 

affordable fruit that is available throughout the 

year. (7) In previous studies (Abhi et al., 2021) 

and (Zetina et al., 2015), the present study 

colleagues observed a significant effect of 

papaya supplementation on LDL and HDL 

1. Introduction 
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And in other previous studies (Al Hasnain et al., 

2020) and (Nonga and Abraka, 2013) in line 

with the present study, they observed a 

significant effect of papaya supplement on LDL, 

HDL, TG, and TC. Therefore, in the current 

research, the researcher investigated the effect 

of simultaneous use of endurance exercise and 

papaya supplement on the lipid profile of men 

with fatty liver. 

 

2. Materials and Methods 

 

The current research is an applied type that was 

conducted semi-experimentally. The statistical 

population of the present study included all 

middle-aged men with fatty liver in Yazd city, 

and 175 people volunteered to participate in 

the study through a call on social networks and 

by visiting medical centers Based on the entry 

and exit criteria, 60 people with an average age 

of 29.72 ± 3.38 were randomly selected as a 

sample and randomly divided into four groups: 

aerobic exercise, aerobic exercise-papaya 

supplement, papaya supplement and control 

group. they got. The criteria for entering the 

research included middle-aged men between 

25 and 35 years old with fatty liver and no 

history of regular sports activity in the last year, 

and the criteria for exiting the present research 

was diagnosis of the disease (coronavirus) 

during the research period, taking medicine or 

other nutritional supplements. Yes, the 

consumption of alcohol and alcoholic beverages 

was before or during the course. . After 

obtaining the consent form and completing the 

health form from the subjects and complete 

explanations of the research process, the height 

and weight indices and BMI of all the subjects 

were measured and recorded. In the pre-test 

stage, they were introduced to Yazd Central 

Laboratory located on Taleghani Blvd. 

and referred to blood sampling to measure lipid 

profile.The exercise and training groups 

performed exercises based on the training 

program for eight weeks, three sessions per 

week and each session lasted 70 minutes. 

Periodic aerobic and continuous aerobic 

exercises were performed on Sunday, Tuesday 

and Thursday. So that all the muscles active in 

these movements were trained in each session. 

The intense aerobic interval training program 

includes; Running with an intensity of 90-95% 

heart rate was intermittent in the form of 4-

minute bursts (field on the track), which was 

repeated 4 times in each session, and 2-4 

minutes of active rest was considered between 

the bursts. The program of continuous aerobic 

training included running with an intensity of 

65 to 75% of the heart rate, intermittently in the 

form of 36-minute intervals (field on the track). 

It is necessary to mention that the intensity of 

intermittent and continuous aerobic exercises 

was applied based on the principle of increasing 

overload with an increase in the number of 

bouts or a gradual decrease in the recovery time 

between bouts. Meanwhile, the intensity of 

aerobic exercises was controlled using Borg's 

exercise pressure perception method. (8). 

Supplemental and supplemental exercise 

groups received a daily papaya supplement of 

30 mg per kilogram of body weight in capsule 

form one hour after dinner for eight weeks. (9) 

papaya supplement was prepared and used 

under the brand name Karika Papaya by Slim 

Company, made in the Philippines in 2021. 

 



Research article                        Journal of Sports Physiology and Athletic Conditioning. 2023; 3 (10): 65-72 

68 
 

 

 

 

 

 

   

ANOVA  sum of 

squares 
Mean square Variable 

Sig f df 

0.002 5.840 60 93531.594 1948.575 TG 

0.650 0.551 60 103408.234 2154.338 TC 

0.002 5.766 60 4874.041 101.543 LDL 

0.011 4.129 60 20303.533 422.990 HDL 

2. Results 

In this research, in order to investigate the 

interactive effect of training and 

supplementation, a two-way ANOVA test with 

repeated measurements was used, and the 

results indicated that there is a significant 

difference between the research groups in TG, 

LDL, and HDL indices (Table 2). Tukey's test 

was used to investigate the location of the 

difference. 

Table 2: The results of the variance analysis test 

based on the average lipid profile of different 

groups (P<0.05) 

 

The results of the present research showed that 

there is a significant difference in the mean 

serum level of LDL in men with fatty liver in the 

training group, papaya supplement group, and 

papaya-supplement-exercise group compared 

to the control group (p<0.05). In other words, 

all three independent variables in the current 

research have improved LDL in men with fatty 

liver. Also, the studies indicated that there is a 

significant difference in HDL serum level in men 

with fatty liver only in the exercise group and 

the papaya supplement group compared to the 

control group (p<0.05). On the other hand, no 

significant difference was observed in the 

serum level of triglycerides and cholesterol in 

the experimental groups compared to the 

control group (p>0.05) (Table 3) (Chart 1). 

The results of the present study indicated that 

the simultaneous use of exercise and papaya 

supplement improved all the lipid profiles, but 

only the changes in the LDL index were 

statistically significant. 
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1.control      2. Training      3. Supplement     4. Training + Supplement  

 

 

0

1

2

3

4

5

6

1 2 3 4

TG

TC

HDL

LDL

TG TC HDL LDL Groups 

Mean P Mean P Mean P Mean P  

34.551-  0.213 7.793-  0.983 11.836 0.024 34.593-  0.004 exercise 

17.519-  0.710 13.209-  0.909 14.771 0.001 37.252-  0.001 Papaya 

37.933 0.133 29.358-  0.490 8.366 0.154 49.200-  0.000 
Papaya 

exercise 

71.691 0.996 3.450 0.997 1.116-  0.984 19.175-  0.089 Control 

Table 3: Tukey's HSD test comparison results based on the average lipid profiles of different groups compared 
to the control group (P<0.05) 
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4. Discussion 

 

 

The present study was conducted with the aim of 

investigating the effect of eight weeks of aerobic 

exercise and papaya supplement consumption 

on the lipid profile of men with fatty liver. In this 

research, 60 men with fatty liver were tested in 

four groups of 15 including aerobic exercise 

group, aerobic exercise group-papaya 

supplement, papaya supplement group and 

control group. A large volume of studies indicates 

the positive effects of regular exercise on the 

lipid profile, followed by an increase in age and a 

decrease in mortality due to diseases related to 

lipid profile factors. 

Regular physical activity has a significant effect 

on fat status, and research has shown that 

regardless of endurance or strength, athletes 

have lower levels of TC, LDL-C, TG and higher 

levels of HDL-C. (10,11) Comparing the average 

of the pre-test and post-test groups, the values of 

triglycerides, cholesterol, HDL and LDL have 

improved, and it can be assumed that perhaps 

the increase in the duration of the training 

provided a significant possibility for the lipid 

profile(12). 

In the previous studies in investigating the effect 

of water extract of Carica papaya on HDL and LDL 

and triglyceride and cholesterol levels in rats, it 

showed that it has a significant effect (13). in the 

study of the effect of papaya carica leaf extract on 

serum lipids of mice, consistent with the present 

study, observed a significant difference on HDL 

and LDL values and did not observe a significant 

difference on triglyceride (14). 

 

In the studies of Abhi et al., 2021, in the study of 

the effect of papaya supplementation on mice, in 

line with the present study, they have observed a 

significant difference on HDL and LDL values. Al 

Hassanin et al., 2020, in the study of the effect of 

papaya leaves on the liver of mice, consistent 

with the current study, observed a significant 

difference on HDL and LDL values, and contrary 

to the current study, they observed a significant 

effect on triglyceride and cholesterol. The leaves 

of this plant contain many active compounds that 

increase the power of the body's antioxidant 

activities and reduce the level of lipid 

peroxidation. (15) And according to the 

antioxidant function, it is possible that the data 

are not significant due to the conditions of the 

samples and the duration of consumption and 

the level of triglycerides and blood cholesterol. 

After eight weeks, the results of the research 

showed that there is a significant difference in 

the LDL serum level of men with fatty liver in the 

exercise and papaya supplement and exercise-

papaya supplement groups compared to the 

control group (p<0.05). Also, the results of the 

research showed that there is a significant 

difference in HDL serum levels of men with fatty 

liver in the training and papaya supplement 

groups compared to the control group (p<0.05). 

On the other hand, there is no significant 

difference between the serum triglyceride and 

cholesterol levels of exercise and papaya 

supplement and exercise-papaya supplement 

groups compared to the control group (p>0.05) 

(Table 2). 

 



Research article                        Journal of Sports Physiology and Athletic Conditioning. 2023; 3 (10): 65-72 

71 
 

 

 

 

 

 

 

  

Acknowledgements 

Compliance with ethical standards 

Conceptualization: L.R, A.F.B, S.A.H.M .; Methodology: 

L.R, A.F.B, S.A.H.M.; Software: L.R, A.F.B, S.A.H.M .; 

Validation: L.R, A.F.B, S.A.H.M .; Formal analysis: L.R, 

A.F.B, S.A.H.M .; Investigation: L.R, A.F.B, S.A.H.M .; 

Resources: L.R, A.F.B, S.A.H.M .; Data curation: L.R, A.F.B, 

S.A.H.M .; Writing - original draft: L.R, A.F.B, S.A.H.M .; 

Writing - review & editing: L.R, A.F.B, S.A.H.M  

Visualization: L.R, A.F.B, S.A.H.M .; Supervision L.R, 

A.F.B, S.A.H.M .; Project administration: L.R, A.F.B, 

S.A.H.M .; Funding acquisition: L.R, A.F.B, S.A.H.M .. 

Funding 

This study did not have any funds. 

According to the results obtained from the 

present research, it can be concluded that 

performing 8 weeks of aerobic exercise and 

papaya supplementation reduces LDL levels and 

increases HDL levels, and in general due to the 

improvement of low-density lipoprotein (LDL) 

and high-density lipoprotein (HDL) and 

Triglyceride (TG) can be a suitable treatment for 

non-alcoholic fatty liver disease in middle-aged 

men. 

Conclusion  

 

Conflict of interest None declared. 

Ethical approval the research was conducted 

with regard to the ethical principles. 

Informed consent Informed consent was 

obtained from all participants. 

 

 

Author contributions 

 

Hereby, from all the patients and people 

participating in the present research and their 

loved ones We are grateful to those who have 

helped us in this research. 



Research article                        Journal of Sports Physiology and Athletic Conditioning. 2023; 3 (10): 65-72 

72 
 

 

 

 

References 

1. Farazandeh Nia, D., Hosseini, M., Riyahi Malayeri, S., 

Daneshjoo, A. Effect of Eight Weeks of Swimming Training 

with Garlic Intake on Serum Levels of IL-10 and TNF-α in 

Obese Male Rats. Jundishapur Scientific Medical Journal, 

2018; 16(6): 665-671. doi: 10.22118/jsmj.2018.57830. 

2. Riyahi Malayeri, S., Nikbakht, H, Gaeini (2014). Serum 

Chemerin Levels and Insulin Resistance Response to High- 

Intensity Interval Training in Overweight Men. Bulletin of 

Environment, Pharmacology and Life Sciences, 3(2), pp. 385-

389. 

3. Fon Tacer K, Rozman D. Nonalcoholic Fatty liver disease: 

focus on lipoprotein and lipid deregulation. J Lipids. 2011; 

2011:783976. doi: 10.1155/2011/783976. Epub 2011 Jul 2. 

PMID: 21773052; PMCID: PMC3136146. 

4. Chen Z, Hu H, Chen M, Luo X, Yao W, Liang Q, Yang F, Wang 

X. Association of Triglyceride to high-density lipoprotein 

cholesterol ratio and incident of diabetes mellitus: a 

secondary retrospective analysis based on a Chinese cohort 

study. Lipids Health Dis. 2020 Mar 4;19(1):33. doi: 

10.1186/s12944-020-01213-x. PMID: 32131838; PMCID: 

PMC7057518. 

5. Riyahi Malayeri, S., Mirakhorli, M. The Effect of 8 Weeks of 

Moderate Intensity Interval Training on Omentin Levels and 

Insulin Resistance Index in Obese Adolescent Girls. Sport 

Physiology & Management Investigations, 2018; 10(2):59-

68. https://www.sportrc.ir/article_67070.html?lang=en . 

6. Gohil KJ, Patel JA, Gajjar AK. Pharmacological Review on 

Centella asiatica: A Potential Herbal Cure-all. Indian J Pharm 

Sci. 2010 Sep;72(5):546-56. doi: 10.4103/0250-474X.78519. 

PMID: 21694984; PMCID: PMC3116297. 

7. Singh SP, Kumar S, Mathan SV, Tomar MS, Singh RK, Verma 

PK, Kumar A, Kumar S, Singh RP, Acharya A. Therapeutic 

application of Carica papaya leaf extract in the management 

of human diseases. Daru. 2020 Dec;28(2):735-744. doi: 

10.1007/s40199-020-00348-7. Epub 2020 May 5. PMID: 

32367410; PMCID: PMC7704890. 

Zinoubi B, Zbidi S, Vandewalle H, Chamari K, Driss T. 

Relationships between rating of perceived exertion, heart 

rate and blood lactate during continuous and alternated-

intensity cycling exercises. Biol Sport. 2018 Mar;35(1):29-

37. doi: 10.5114/biolsport.2018.70749. Epub 2017 Oct 12. 

PMID: 30237659; PMCID: PMC6135975. 

 

9. Sharma A, Sharma R, Sharma M, Kumar M, Barbhai MD, 

Lorenzo JM, Sharma S, Samota MK, Atanassova M, Caruso G, 

Naushad M, Radha, Chandran D, Prakash P, Hasan M, Rais N, 

Dey A, Mahato DK, Dhumal S, Singh S, Senapathy M, Rajalingam 

S, Visvanathan M, Saleena LAK, Mekhemar M. Carica papaya L. 

Leaves: Deciphering Its Antioxidant Bioactives, Biological 

Activities, Innovative Products, and Safety Aspects. Oxid Med 

Cell Longev. 2022 Jun 9;2022:2451733. doi: 

10.1155/2022/2451733. PMID: 35720184; PMCID: 

PMC9203216. 

10. Riyahi Malayeri, S., Saei, M. Changes in Insulin resistance 

and serum levels of resistin after 10 weeks high intensity 

interval training in overweight and obese men. Sport 

Physiology & Management Investigations, 2019;10(4): 31-

42.http://www.sportrc.ir/article_82662.html?lang=en. 

11. Mohammadi, S., Rostamkhani, F., Riyahi Malayeri, S. et al. 

High-intensity interval training with probiotic 

supplementation decreases gene expression of NF-κβ and 

CXCL2 in small intestine of rats with steatosis. Sport Sci Health 

18, 491–497 (2022). https://doi.org/10.1007/s11332-021-

00829-5. 

12. Mann S, Beedie C, Jimenez A. Differential effects of aerobic 

exercise, resistance training and combined exercise modalities 

on cholesterol and the lipid profile: review, synthesis and 

recommendations. Sports Med. 2014 Feb;44(2):211-21. doi: 

10.1007/s40279-013-0110-5. PMID: 24174305; PMCID: 

PMC3906547. 

13. Ademuyiwa OH, Fasogbon BM, Bamidele OP, Ukpo GE. 

Ameliorative effect of ethanolic extract of Carica papaya leaves 

on hyper-cholesterolemic rats: The egg yolk induced model. 

Heliyon. 2023 Jun 16;9(6):e17379. doi: 

10.1016/j.heliyon.2023.e17379. PMID: 37441376; PMCID: 

PMC10333609. 

14. Santana LF, do Espirito Santo BLS, Tatara MB, Negrão FJ, 

Croda J, Alves FM, de Oliveira Filiú WF, Cavalheiro LF, Nazário 

CED, Asato MA, de Faria BB, do Nascimento VA, de Cássia 

Avellaneda Guimarães R, de Cássia Freitas K, Hiane PA. Effects 

of the Seed Oil of Carica papaya Linn on Food Consumption, 

Adiposity, Metabolic and Inflammatory Profile of Mice Using 

Hyperlipidic Diet. Molecules. 2022 Oct 8;27(19):6705. doi: 

10.3390/molecules27196705. PMID: 36235241; PMCID: 

PMC9570947. 

15. shariatzadeh, M., Moghadam, Z., Maleki, L., Keshavarz, E., 

Hedayati, M. Short-Term Effect of Two Types of High-Intensity 

Interval Training on Plasma Level of TNF-α, IL-6, CRP and 

Lipid Profile of Overweight Women. Journal of Sport 

Biosciences, 2017 Sep 9(2):195-207. doi: 

10.22059/jsb.2017.128575.963. 

 

https://doi.org/10.1007/s11332-021-00829-5
https://doi.org/10.1007/s11332-021-00829-5

