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Background: One of the adipokines mostly secreted from adipose tissue is adiponectin. Adiponectin is well known as the anti-
diabetic, anti-obesity and cardio-protective factor. Present study focused on the review the previous studies about relationship 
between adherence to healthy dietary pattern, independent of one or two special dietary components, and concentration of 
adiponectin. Materials and Methods: We searched in PubMed search engine from 2003 to July 2014 using the following key words: 
Healthy dietary pattern, mediterranean dietary pattern, dietary pattern, diet intervention and adiponectin and adipokines. Then, 
we recruited 10 articles to review in the present study. Results: Cohort studies that are examined this relationship among women 
showed the strong positive association in this regard. According to cross-sectional studies adherence to healthy dietary pattern like 
Mediterranian intervention with moderate weight loss had a positive association with concentration of adiponectin. Conclusion: It 
seems that adherents to the healthy dietary patterns have great levels of circulating adiponectin. However, it is not clear that whether 
the separate components of healthy dietary patterns like good sources of fats or protein or fibers mostly have important roles in these 
beneficial effects of such dietary patterns or not.
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display the key role on protection against metabolic 
syndrome and cardiovascular diseases (CVDs).[17-22]

Several investigations were conducted about the 
association between one of the special dietary 
components and concentration of adiponectin. Effects 
of fatty acids, dietary proteins, carbohydrate with low 
glycemic index and consumption of foods rich in fiber as 
well as high-fat diet on concentration of adiponectin are 
properly examined.[2,3,5,11] It seems that weight loss diet 
can enhance the hormone. At least 10% weight loss may 
increase adiponectin concentration.[23,24] Beside weight 
loss diets and dietary components such as omega 3 fatty 
acids or high protein foods intake, it seems that diverse 
dietary patterns play important roles on circulating of 
adiponectin.[14-16] Therefore, diverse diets also can be a 
healthy pattern.

Healthy dietary pattern such as mediterranean dietary 
pattern have been shown to decrease risks for diabetes, 
cardiovascular disorders, and chronic diseases.[1,12,25,26] 
The mechanisms underlying health effects of these 
dietary patterns are still uncertain. The beneficial roles 
of different healthy dietary pattern on prevention of 
chronic diseases may be mediated via the increase in 
adiponectin concentration. According to our knowledge, 

INTRODUCTION

One of the adipokines secreted from adipose tissue is 
adiponectin. Adiponectin is a peptide contains 244 amino 
acids[1] and accounts for 0.01% of total plasma protein.[2] 
Although this hormone is secreted from adipocytes, its 
concentration is negatively correlated with body fat 
mass.[3] Plasma adiponectin concentration consists three 
types of complexes containing low molecular weight, 
medium molecular weight and high molecular weight 
(HMW) which HMW is the most abundant form as 
well as an active form of adiponectin.[4,5] Two receptor 
isoforms are known for adiponectin (Adipo R1 and 
Adipo R2). Adipo R1 and Adipo R2 are predominantly 
expressed in the skeletal muscle and liver, respectively, 
and both of them also are expressed in the pancreatic 
β-cells.[6] Adiponectin has the anti-obesity, anti-diabetic, 
anti-cancer, anti-inflammation properties as well as 
cardio protective effects that are supported by large 
body of evidence.[7-10] Several studies indicated that 
adiponectin play the important roles on concentration 
of blood glucose and lipid profile.[11-13] Life style related 
factors like physical activity and diet play the important 
roles on adiponectin.[14-16] According to previous studies 
dietary patterns, which are rich in fiber, low fat dairy 
products, whole grain, and plant sources of protein 
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there is no review study to collect all these published papers 
on the association between healthy dietary patterns and 
the concentration of adiponectine. A review paper can 
more focus just on the link between dietary patterns and 
adiponectine levels. All foods and nutrients are usually 
eaten in the context of a dietary pattern, and none of 
us consume single nutrient or single food. Therefore, it 
is important to see the association between important 
biochemical indices like adiponectin that can have a role 
in health and disease with different dietary patterns. In 
the present study, because of the major role of the type of 
diet on concentration of adiponectin and also the role of 
adiponectin in the prevention of chronic diseases, we aimed 
to gather available data regarding the relationship between 
consumption of healthy eating pattern and circulation of 
adiponectin.

MATERIALS AND METHODS

For assessing the association between healthy dietary 
patterns and adiponectin level, we searched databases using 
two groups of key word including medical subject headings 
and other keywords from 2003 to July 2014: (1) “healthy 
dietary pattern,” “mediterranean dietary pattern,” “dietary 
pattern”; (2) “Adipokines,” “adiponectin,” “adipocytokines” 
and searched databases using keywords 1 in combination 
with 2.

Articles were screened by their title and then abstract 
were considered when needed. The significant change 
for each study was extracted as summary measures. 
Two reviewers independently checked the title, abstract 
and full-text article to find the related published articles. 
Studies, which had the inclusion criteria were chosen. 
Where a decision could not be made based on title/
abstract for including the study, full-text was checked to 
determine articles for the final selection. Discrepancies 
between the two investigators were solved by discussion. 
Any clinical trial, cohort and cross-sectional studies 
that had the mentioned keywords in the title, abstract 
or keywords were included in the review. A total of 
521 articles with several designs including clinical trial, 
cohort, and cross-sectional studies have been reviewed. 
We excluded studies owing to lack of the direct relation 
with this issue; for example the relationship between 
special dietary components such as omega 3 fatty acids 
or high fat, were excluded. Duplicated articles also were 
excluded and finally 10 articles were recruited in this 
study. We extracted data on publication (the first author’s 
last name and year of publication), study design, gender, 
age, number of participants, mean ± standard deviation 
(SD) of body mass index (BMI), mean ± SD or odds ratio 
of dietary patens for adiponectin level, adjusted variables 
and results. Studies that investigated the association 

between adherence to healthy dietary pattern and 
concentration of adiponectin are presented in Table 1.

Quality of each study was assessed, and a score from 0 to 27 
according to Downs quality assessment scores was given. 
Downs’s checklist is composed of 27 items that can assess 
risk of bias at the study and outcome level in individual 
studies. Some assessment questions were regarding 
the confounders and its adjustment, adverse events of 
the intervention, patient loss, blindness, interventions 
compliance and randomization. Higher scores reflected 
higher quality.

Healthy dietary patterns are defined as any dietary pattern 
that known as healthy diet in papers such as mediterranean 
diet, low glycemic index, Dietary Approaches to Stop 
Hyperte, high-vegetable diets and high fiber diet.

RESULTS

Cohort studies
Results from prospective studies indicate the strong effect 
of healthy dietary patterns on concentrations of adiponectin 
among women.[12,26] One investigation was conducted among 
987 females that were in the age range of 30-55 years. The 
results of the mentioned study revealed that adherence to 
the mediterranean dietary pattern are positively associated 
with plasma adiponectin status (P < 0.01). Plasma adiponectin 
level was 23% higher in women who followed this dietary 
pattern after adjustment for age and energy intake.[12] Another 
cohort study conducted among 1922 women from Nurse’s 
Health Study (NHS) study, aged 30-55 years, indicated the 
strong direct relationship between adherence to healthy 
eating pattern and adiponectin levels.[26] Circulating total, 
and HMW of adiponectin, adiponectin were 24% and 32% 
greater in women who adhered the healthy eating pattern 
after adjustment for potential confounders.[26]

These two prospective studies were conducted among 
females of NHS study. More prospective studies considering 
both sexes in different parts of the world are needed to 
clarify this association.

Case-control study
One study among 185 smoker/nonsmoker individuals 
indicated the direct relationship between following 5 years 
mediterranean diet and circulating adiponectin among 
nonsmoker people. In contrast, smoking status ameliorated 
the association between adherence to the diet and the 
hormone.[25]

Cross-sectional studies
The cross-sectional studies that are examined the relationship 
between diverse healthy dietary patterns and adiponectin 
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have reached consistent results. Two observational studies 
investigated the presence of any link between adherence 
to mediterranean dietary pattern and concentration of 
adiponectin showed a positive correlation.[25,27]

Another study conducted among a sample of Japanese in 
Japan and Japanese emigrants living in Hawaii indicated 
higher serum adiponectin concentration in Japan than 
in Hawaii. Japanese people consumed diet rich in plant 
sources of protein, more polyunsaturated fatty acid 
and carbohydrate in comparison with population in 
Hawaii, which adhered to the western-style dietary 
pattern.[16] Author stated that the difference in concentration 
of adiponectin between two groups was related to BMI 
among men and mostly attributed to difference in BMI and 
physical activity among women.[16] Lifestyle with moderate 
physical activity and consumption of the high amount 
of yellow deep vegetables substantially reduced risk of 
hypoadiponectinemia among Japanese male.[1]

In another study, high consumption of low-fat dairy 
products, whole grain cereals as well as low consumption 
of refined grains positively enhanced plasma adiponectin 
level in 220 healthy women.[28] In a study conducted among 
780 type 2 diabetic men from the Health Professional’s 
Follow-up Study, adherence to a low glycemic index diet 
with high amount of fiber could substantially increase 
plasma adiponectin level after adjustment for potential 
confounders.[29] One study conducted among 877 female 
twin pairs in the aged of 47.8 ± 12.3 years, indicated a trend 
toward the relationship between adiponectin and fruit and 
vegetables intake after adjustment for several potential 
variables.[30]

Clinical trial studies
Results from a clinical trial suggested that adherence to 
diet similar to healthy dietary pattern positively increase 
the concentration of adiponcetin.[14,31-33]

One investigation conducted among 188 male with 
several risk factors of diabetes and CVDs, indicated that 
some interventions including advice to reduce energy 
intake from fat and saturated fatty acids, consumption 
of fish and fish products, as well as consumption of fiber 
rich foods had beneficial effects on plasma adiponectin 
concentration compared to control group. This favorable 
impact was predominantly explained by decrease in fat 
mass.[14] Consumption of diet rich in complex carbohydrate 
and fiber for 6 weeks substantially enhanced level of 
adiponectin in overweight and obese subjects.[31] One clinical 
trial performed among patients with type 2 diabetes, and 
healthy individuals suggested that high-fat diet with low 
fiber intake induced the reduction of adiponectin.[33]

DISCUSSION

The evidence from cohort, cross-sectional and clinical trial 
studies suggests a significant positive relationship between 
healthy dietary pattern such as mediterranean diet, low 
glycemic index and high fiber diet and concentration of 
adiponectin.

Although, there several original papers in this regard, we 
need to have a review to be more focused on these results. 
Considering dietary pattern instead of a single food or 
nutrient can be a more concise way to judge about the link 
between diet and diseases. Therefore, it is important to 
see the association between important biochemical indices 
like adiponectine that can have a role in health and disease 
with different dietary patterns. This is the first review in 
this regard.

Mediterranean diet is characterized by consumption of 
high amount of whole grains, olive oil (which is rich in 
monounsaturated fatty acids), vegetables and fruits, as 
well as moderate intake of fish and dairy products and 
lower consumption of red meat, sweets and saturated fatty 
acids and maybe these components play the important 
role on changes the circulation of adiponectin. However, 
the mechanism underlying this relationship and also 
which of the components exactly have the beneficial role 
on this effect are still unknown.[12] So, low-calorie diet 
with high amount of fibers and unsaturated fats as well as 
consumption of carbohydrate with low glycemic load of 
mediterranean diet have beneficial effects on circulating 
of adiponectin. Some studies mentioned the important 
role of secondary outcomes of healthy dietary pattern like 
weight loss on augmentation of adiponectin levels, but it is 
still under debate.[34-37] However, body weight and body fat 
can have a role in the association between different dietary 
patterns and serum adiponectine levels. In some cases, after 
adjusting for the weight and BMI, the association between 
dietary patterns and adiponectin was attenuated. This result 
showed that this association is modified by the weight or 
BMI to some extent.

Favorable influences of healthy dietary pattern were 
appeared because of its components.[26] However, one 
clinical trial and one cross-sectional studies suggested that 
increase in concentration of adiponectin was occurred due 
to changes in BMI and body fat mass.[14,16] Adherence to 
healthy dietary pattern tends to have a lower risk of several 
chronic diseases including diabetes, metabolic syndrome, 
atherosclerosis, and CVD. The mechanisms underlying 
these favorable effects of healthy dietary pattern are still 
under debate. It is possible that these dietary pattern 
decrease risk for chronic diseases through the elevation of 
adiponectin.[14,16,25,26]
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Unsaturated fats are one of the important components of 
healthy dietary pattern. These fatty acids are ligands of 
peroxisome proliferation activated receptor γ (PPARγ) 
which stimulate the secretion and expression of adiponectin. 
Adiponectin is involved in fatty acids oxidation, reduce 
triglyceride storage in skeletal muscle, increase high-density 
lipoprotein via the activated of PPARα and catabolism of 
apo AI[38-41] and so play the important roles on protection 
against dislipidemia and cardiovascular disorders. ω3 levels 
of serum phospholipids were substantially greater among 
individuals with a higher concentration of the hormone 
after adjustment for age, BMI and other fatty acids.[42] In 
one investigation in Japan, adherents to healthy dietary 
patterns had higher levels of fish intake (best source of ω3  
fatty acids).[16] ω3 fatty acids like docosahexaenoic acids 
and eicosapentanoic acid caused to increase concentration 
of adiponectin mediated by activated the PPARγ receptors 
and enhancement in liver AMP kinase.[43-45] Based on results 
from one review article, daily consumption of fish and other 
sources of ω3 fatty acids were able to elevate the hormone 
up to 60%.[46]

Adherence to diet rich in fiber and complexes carbohydrate 
leads to improve concentration of adiponectin. According 
to the studies, diets rich in high amount of fiber increase the 
adiponectin level.[31] It is suggested that supplementation 
of the diet with fiber enhance concentration of adiponectin 
up to 115%.[46] Adiponectin is inversely correlated with 
insulin resistance, obesity and also it stimulates insulin 
sensitivity and metabolism of glucose.[47] Consumption 
of foods with low glycemic index such as fruits and 
vegetables as well as legumes play a key role in protection 
against inflammation, metabolic syndrome and CVD[17,20,21] 
and these beneficial effects may be occurred through the 
elevation of adiponectin. However, in one study effects 
of mediterranean diet on augmentation of the hormone 
remained either after adjustment for fiber intake.[11] In 
addition, daily consumption of yellow deep vegetables 
significantly enhances the hormone among healthy Japanese 
men.[1] So increase in adiponectin leads to stimulate glucose 
utilization and oxidation of fatty acids by activating of AMP 
kinase in skeletal muscle and elevate insulin sensitivity.[10]

It seems that adherence to healthy dietary pattern with 
moderate weight loss tends to provide the higher levels 
of adiponectin especially among overweight and obese 
subjects.[14] Increase in hormone was observed by the 
≥10% weight loss.[36] Obesity leads to augmentation of 
inflammatory markers including tumor necrosis factor-α 
(TNF-α) and interleukin-6 (IL-6) which decrease expression 
of adiponectin.[48]

Healthy dietary patterns have usually healthy components 
like legumes, soy, whole grain, fruit, vegetables, good kinds 

of fats and usually do not have high amounts of unhealthy 
items which can have a role in the link between these kinds 
of pattern and diseases.[50,51]

There are some limitations in this review. Analyses of 
prospective studies were conducted with large samples 
of women. However, to the best of our knowledge, no 
prospective study has assessed this association among 
both sexes in patients with chronic diseases. Fewer clinical 
trials are available in this regard, and most of them were 
conducted among small samples of people. In addition, 
no clear report in the review of articles has explained the 
mechanisms underlying this association.

CONCLUSION

Results from a large body of evidence suggested that 
healthy dietary pattern such as mediterranean diet plays 
an important role on serum adiponectin level. More studies 
should be conducted to determine whether any of beneficial 
components of healthy dietary patterns has most positive 
effects on adiponectin.

AUTHOR’S CONTRIBUTION

VI Searched the related papers, read the papers, and drafted 
the paper. LA approval of the final version of the manuscript, 
revising the draft, and agreed for all aspects of the work.

REFERENCES

1. Tsukinoki R, Morimoto K, Nakayama K. Association between 
lifestyle factors and plasma adiponectin levels in Japanese men. 
Lipids Health Dis 2005;4:27.

2. Polak J, Kovacova Z, Holst C, Verdich C, Astrup A, Blaak E, et al. 
Total adiponectin and adiponectin multimeric complexes in 
relation to weight loss-induced improvements in insulin sensitivity 
in obese women: The NUGENOB study. Eur J Endocrinol 
2008;158:533-41.

3. Kratz M, Swarbrick MM, Callahan HS, Matthys CC, Havel PJ, 
Weigle DS. Effect of dietary n-3 polyunsaturated fatty acids 
on plasma total and high-molecular-weight adiponectin 
concentrations in overweight to moderately obese men and 
women. Am J Clin Nutr 2008;87:347-53.

4. Barb D, Williams CJ, Neuwirth AK, Mantzoros CS. Adiponectin in 
relation to malignancies: A review of existing basic research and 
clinical evidence. Am J Clin Nutr 2007;86:s858-66.

5. Kovacova Z, Vitkova M, Kovacikova M, Klimcakova E, Bajzova M, 
Hnevkovska Z, et al. Secretion of adiponectin multimeric 
complexes from adipose tissue explants is not modified by very 
low calorie diet. Eur J Endocrinol 2009;160:585-92.

6. Fujisawa T, Endo H, Tomimoto A, Sugiyama M, Takahashi H, 
Saito S, et al. Adiponectin suppresses colorectal carcinogenesis 
under the high-fat diet condition. Gut 2008;57:1531-8.

7. Evagelidou EN, Giapros VI, Challa AS, Kiortsis DN, Tsatsoulis AA, 
Andronikou SK. Serum adiponectin levels, insulin resistance, and 
lipid profile in children born small for gestational age are affected 
by the severity of growth retardation at birth. Eur J Endocrinol 
2007;156:271-7.



Izadi and Azadbakht: Specific dietary patterns and adiponectin

Journal of Research in Medical Sciences | February 2015 |183

8. Maruyama C, Ishibashi R, Araki R, Koike S, Hirose H, 
Maruyama T. HMW-adiponectin associates with triglyceride 
concentrations in type 1 diabetic patients. J Atheroscler Thromb 
2009;16:207-16.

9. Wagner A, Simon C, Oujaa M, Platat C, Schweitzer B, Arveiler D. 
Adiponectin is associated with lipid profile and insulin sensitivity 
in French adolescents. Diabetes Metab 2008;34:465-71.

10. Izadi V, Farabad E, Azadbakht L. Serum adiponectin level and 
different kinds of cancer: A review of recent evidence. ISRN Oncol 
2012;2012:982769.

11. Mantzoros CS, Williams CJ, Manson JE, Meigs JB, Hu FB. 
Adherence to the Mediterranean dietary pattern is positively 
associated with plasma adiponectin concentrations in diabetic 
women. Am J Clin Nutr 2006;84:328-35.

12. Paschos GK, Zampelas A, Panagiotakos DB, Katsiougiannis S, 
Griffin BA, Votteas V, et al. Effects of flaxseed oil supplementation 
on plasma adiponectin levels in dyslipidemic men. Eur J Nutr 
2007;46:315-20.

13. Izadi V, Farabad E, Azadbakht L. Epidemiologic evidence on serum 
adiponectin level and lipid profile. Int J Prev Med 2013;4:133-40.

14. Rokling-Andersen MH, Reseland JE, Veierød MB, Anderssen SA, 
Jacobs DR Jr, Urdal P, et al. Effects of long-term exercise and diet 
intervention on plasma adipokine concentrations. Am J Clin Nutr 
2007;86:1293-301.

15. Guo H, Niu K, Monma H, Kobayashi Y, Guan L, Sato M, et al. 
Association of Japanese dietary pattern with serum adiponectin 
concentration in Japanese adult men. Nutr Metab Cardiovasc Dis 
2012;22:277-84.

16. Nakamura Y, Ueshima H, Okuda N, Higashiyama A, Kita Y, 
Kadowaki T, et al. Relation of dietary and other lifestyle traits 
to difference in serum adiponectin concentration of Japanese 
in Japan and Hawaii: The INTERLIPID Study. Am J Clin Nutr 
2008;88:424-30.

17. Azadbakht L, Fard NR, Karimi M, Baghaei MH, Surkan PJ, 
Rahimi M, et al. Effects of the Dietary Approaches to Stop 
Hypertension (DASH) eating plan on cardiovascular risks among 
type 2 diabetic patients: A randomized crossover clinical trial. 
Diabetes Care 2011;34:55-7.

18. Azadbakht L, Surkan PJ, Esmaillzadeh A, Willett WC. The Dietary 
Approaches to Stop Hypertension eating plan affects C-reactive 
protein, coagulation abnormalities, and hepatic function tests 
among type 2 diabetic patients. J Nutr 2011;141:1083-8.

19. Azadbakht L, Mirmiran P, Esmaillzadeh A, Azizi F. Dairy consumption 
is inversely associated with the prevalence of the metabolic syndrome 
in Tehranian adults. Am J Clin Nutr 2005;82:523-30.

20. Esmaillzadeh A, Kimiagar M, Mehrabi Y, Azadbakht L, Hu FB, 
Willett WC. Fruit and vegetable intakes, C-reactive protein, and 
the metabolic syndrome. Am J Clin Nutr 2006;84:1489-97.

21. Esmaillzadeh A, Azadbakht L. Legume consumption is inversely 
associated with serum concentrations of adhesion molecules 
and inflammatory biomarkers among Iranian women. J Nutr 
2012;142:334-9.

22. Azadbakht L, Esmaillzadeh A. Red meat intake is associated 
with metabolic syndrome and the plasma C-reactive protein 
concentration in women. J Nutr 2009;139:335-9.

23. Bobbert T, Rochlitz H, Wegewitz U, Akpulat S, Mai K, Weickert MO, 
et al. Changes of adiponectin oligomer composition by moderate 
weight reduction. Diabetes 2005;54:2712-9.

24. Varady KA, Allister CA, Roohk DJ, Hellerstein MK. Improvements 
in body fat distribution and circulating adiponectin by 
alternate-day fasting versus calorie restriction. J Nutr Biochem 
2010;21:188-95.

25. Al-Attas OS, Hussain T, Al-Daghri NM, De Rosas E, Kazmi U, 
Vinodson B. The relationship between a Mediterranean diet and 

circulating adiponectin levels is influenced by cigarette smoking. 
J Atheroscler Thromb 2013;20:313-20.

26. Fargnoli JL, Fung TT, Olenczuk DM, Chamberland JP, Hu FB, 
Mantzoros CS. Adherence to healthy eating patterns is associated 
with higher circulating total and high-molecular-weight 
adiponectin and lower resistin concentrations in women from the 
Nurses› Health Study. Am J Clin Nutr 2008;88:1213-24.

27. Fragopoulou E, Panagiotakos DB, Pitsavos C, Tampourlou M, 
Chrysohoou C, Nomikos T, et al. The association between 
adherence to the Mediterranean diet and adiponectin levels among 
healthy adults: The ATTICA study. J Nutr Biochem 2010;21:285-9.

28. Yannakoulia M, Yiannakouris N, Melistas L, Kontogianni MD, 
Malagaris I, Mantzoros CS. A dietary pattern characterized by high 
consumption of whole-grain cereals and low-fat dairy products and 
low consumption of refined cereals is positively associated with plasma 
adiponectin levels in healthy women. Metabolism 2008;57:824-30.

29. Qi L, Rimm E, Liu S, Rifai N, Hu FB. Dietary glycemic index, 
glycemic load, cereal fiber, and plasma adiponectin concentration 
in diabetic men. Diabetes Care 2005;28:1022-8.

30. Cassidy A, Skidmore P, Rimm EB, Welch A, Fairweather-Tait S, 
Skinner J, et al. Plasma adiponectin concentrations are associated 
with body composition and plant-based dietary factors in female 
twins. J Nutr 2009;139:353-8.

31. González Rodríguez DC, Solano R L, González Martínez JC. 
Adiponectin, insulin and glucose concentrations in overweight 
and obese subjects after a complex carbohydrates (fiber) diet. Arch 
Latinoam Nutr 2009;59:296-303.

32. Razquin C, Martínez JA, Martínez-González MA, Salas-Salvadó 
J, Estruch R, Marti A. A 3-year Mediterranean-style dietary 
intervention may modulate the association between adiponectin 
gene variants and body weight change. Eur J Nutr 2010;49:311-9.

33. Esposito K, Nappo F, Giugliano F, Di Palo C, Ciotola M, Barbieri M, 
et al. Meal modulation of circulating interleukin 18 and adiponectin 
concentrations in healthy subjects and in patients with type 2 
diabetes mellitus. Am J Clin Nutr 2003;78:1135-40.

34. Polak J, Kovacova Z, Jacek M, Klimcakova E, Kovacikova M, Vitkova 
M, et al. An increase in plasma adiponectin multimeric complexes 
follows hypocaloric diet-induced weight loss in obese and overweight 
pre-menopausal women. Clin Sci (Lond) 2007;112:557-65.

35. Anderlova K, Kremen J, Dolezalova R, Housova J, Haluzikova D, 
Kunesova M, et al. The influence of very-low-calorie-diet on serum 
leptin, soluble leptin receptor, adiponectin and resistin levels in 
obese women. Physiol Res 2006;55:277-83.

36. Shimabukuro M, Chinen I, Higa N, Takasu N, Yamakawa K, 
Ueda S. Effects of dietary composition on postprandial endothelial 
function and adiponectin concentrations in healthy humans: A 
crossover controlled study. Am J Clin Nutr 2007;86:923-8.

37. Tsuchida A, Yamauchi T, Ito Y, Hada Y, Maki T, Takekawa 
S, et al. Insulin/Foxo1 pathway regulates expression levels of 
adiponectin receptors and adiponectin sensitivity. J Biol Chem 
2004;279:30817-22.

38. Vergès B, Petit JM, Duvillard L, Dautin G, Florentin E, Galland 
F, et al. Adiponectin is an important determinant of apoA-I 
catabolism. Arterioscler Thromb Vasc Biol 2006;26:1364-9.

39. Ng TW, Watts GF, Barrett PH, Rye KA, Chan DC. Effect of weight 
loss on LDL and HDL kinetics in the metabolic syndrome: 
Associations with changes in plasma retinol-binding protein-4 
and adiponectin levels. Diabetes Care 2007;30:2945-50.

40. Yamauchi T, Kamon J, Minokoshi Y, Ito Y, Waki H, Uchida S, 
et al. Adiponectin stimulates glucose utilization and fatty-acid 
oxidation by activating AMP-activated protein kinase. Nat Med 
2002;8:1288-95.

41. AlSaleh A, Sanders TA, O’Dell SD. Effect of interaction between 
PPARG, PPARA and ADIPOQ gene variants and dietary fatty 



Izadi and Azadbakht: Specific dietary patterns and adiponectin

Journal of Research in Medical Sciences| February 2015 | 184

acids on plasma lipid profile and adiponectin concentration in a 
large intervention study. Proc Nutr Soc 2012;71:141-53.

42. McKeown NM, Meigs JB, Liu S, Wilson PW, Jacques PF. Whole-
grain intake is favorably associated with metabolic risk factors 
for type 2 diabetes and cardiovascular disease in the Framingham 
Offspring Study. Am J Clin Nutr 2002;76:390-8.

43. Grimshaw CE, Matthews DA, Varughese KI, Skinner M, 
Xuong NH, Bray T, et al. Characterization and nucleotide binding 
properties of a mutant dihydropteridine reductase containing an 
aspartate 37-isoleucine replacement. J Biol Chem 1992;267:15334-9.

44. Iwaki M, Matsuda M, Maeda N, Funahashi T, Matsuzawa Y, 
Makishima M, et al. Induction of adiponectin, a fat-derived 
antidiabetic and antiatherogenic factor, by nuclear receptors. 
Diabetes 2003;52:1655-63.

45. Tishinsky JM, Dyck DJ, Robinson LE. Lifestyle factors increasing 
adiponectin synthesis and secretion. Vitam Horm 2012;90:1-30.

46. Silva FM, de Almeida JC, Feoli AM. Effect of diet on adiponectin 
levels in blood. Nutr Rev 2011;69:599-612.

47. Tian YF, Chu CH, Wu MH, Chang CL, Yang T, Chou YC, et al. 
Anthropometric measures, plasma adiponectin, and breast cancer 
risk. Endocr Relat Cancer 2007;14:669-77.

48. McKeown NM, Meigs JB, Liu S, Saltzman E, Wilson PW, Jacques PF. 
Carbohydrate nutrition, insulin resistance, and the prevalence of 
the metabolic syndrome in the Framingham Offspring Cohort. 
Diabetes Care 2004;27:538-46.

Source of Support: Nil, Conflict of Interest: None declared.


