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Introduction
Coffee is considered one of the most 
widely consumed hot beverages in the 
world. Several studies were conducted 
regarding the effects of coffee on health and 
prevention of chronic diseases. According 
to large body of evidence, coffee and 
its many components including caffeine, 
phenolic acid, and antioxidants display the 
protective roles on obesity, diabetes, and 
inflammation.[1‑3]

Green tea is considered as one of the other 
hot consumed beverages, especially in 
Asian population which has the antioxidant 
properties. Green tea exerts cardioprotective 
effects and reduces the mortality from 
the cardiovascular diseases.[4‑6] Several 
epidemiologic, experimental, and clinical 
trials examined the probable relationship 
between coffee and green tea consumption 
with changes of the serum levels of 
adiponectin and leptin.[2‑7] The mechanism 
underlying these beverages’ favorable 
actions against chronic diseases is not well 
known.

Adiponectin hormone is the adipose 
tissue‑derived protein and acts as 
anti‑obesity, anti‑inflammation, and 
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cardioprotective effects.[8] Leptin is another 
hormone mostly secreted from adipose 
tissue which is regulated by ob gene and 
plays an important role on appetite, energy 
expenditure, and thermogenesis, which may 
lead to weight loss.[9,10] Given the benefit 
roles of coffee and green tea on prevention 
of chronic diseases and also the important 
roles of these hormones on health status, we 
hypothesized that the association between 
these two beverages with prevention of 
chronic diseases is partly mediated through 
the changes of adiponectin and leptin. 
In this review, we aimed to focus on the 
correlation between coffee and green tea 
with adipokines.

Methods
We searched in PubMed search engine the 
related articles in this regard, to January 
2013, using the following key words such 
as: (“coffee”[tiab] OR “coffee”[Mesh] OR 
“green tea”[tiab] OR “green tea”[Mesh] 
OR “caffeine”[Mesh] OR “caffeine”[tiab]) 
AND (“adiponectin”[tiab] OR 
“adipokines”[Mesh] OR “leptin”[tiab] OR 
“leptin”[Mesh] OR “adipocytokine”[tiab] 
OR “adipokines”[tiab] OR 
“adiponectin”[Mesh]). All 93 articles have 
been reviewed. Then, twenty papers of 
most related articles with cross‑sectional, 
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Caffeine in coffee is well known to be associated with the 
reduction of body fat mass and it stimulates thermogenesis, 
lipid oxidation and lipolysis.[20] Additionally, caffeine in 
coffee leads to enhance satiety, increase thermic effect of 
food (TEF) and daily energy expenditure and hence it helps 
to weight loss.[21] Coffee consumption due to its caffeine 
and other components has protective effects on Alzheimer's 
disease.[22] Evidence suggested that decaffeinated coffee also 
may reduce hunger and elevate the level of satiety hormone 
PYY.[23] Findings from studies indicated that consumption 
of coffee and tea reduced the risk of cognitive decline 
especially among women.[24] Based on researches, coffee 
might be consideredas as a functional food.[25] Consumption 
of coffee independent of caffeine components can lead 
to lower blood pressure.[26] Moderate consumption of 
coffee has been recommended by Canadian government's 
Guildline. Based on this health eating recommendation, 
consumption of 3 cups of brewed caffeinated coffee 
(400‑450 mg caffeine) is safe.[27]

Magnesium in coffee can lead to insulin sensitivity 
and reduced the risk of diabetes.[28] Consumption of 
≥4 cups/day of coffee was related to attenuate the risk 
of type 2 diabetes.[29] According to investigations, coffee 

experimental, and clinical trials were recruited in this 
review, and other articles were excluded owing to lack of 
direct relation with the present issue, lack of access the 
full text, or duplication. Studies regarding the relationship 
between coffee and green tea with adiponectin and leptin 
are shown in Table 1.

Coffee, Green Tea, Major Components, and 
Beneficial Effects
Coffee contains several components like phenolic acids, 
coffeine, magnesium, N‑methylnicotinic acid, quinidine, 
3‑caffeoylquinic acid (3‑CQA) and several anti‑oxidants 
which might have shown to have benefit effects on 
health.[11‑14] Chlorogenic acid, the main phenolic acid 
of coffee, has anti‑oxidant properties.[15] It can play an 
important role on reduction of inflammatory factors such 
as C reactive protein (CRP) which is closely related to 
obesity and metabolic syndrome.[2,16] Studies indicated the 
prevention effects of coffee on cardio‑vascular diseases 
and cancer.[2,17] The constituents of coffee have the positive 
impact on glucose metabolism, reduce postprandial peak 
response of glucose and risk of type 2 diabetes can be 
decreased.[18,19]

Table 1: Studies that investigated among association between coffee, green tea, and adipokines
Study Type of beverage Type of hormone Type of study Study comments Results
Rebello et al.[1] Coffee Adiponectin Cross‑sectional Conducted among 

4139 Asian population
No significant relationship

Imatoh et al.[46] Coffee and green 
tea

Adiponectin Cross‑sectional Conducted among 
665 Japanese male

Dose response correlation 
between coffee and adiponectin, 
no relationship between green 
tea and adiponectin

Williams et al.[7] Coffee Adiponectin Cross‑sectional Conducted among 
982 diabetic and 
1058 nondiabetic women of 
NHS study

20% higher level of adiponectin 
among women who consumed 
≥4 cups/day of coffee

Kempf et al.[2] Coffee Adiponectin Clinical trial 47 women and men in the 
age group of 54±9 years 
and BMI=29.2±4.6

Increase in adiponectin level up 
to 6% by consumption of 4 and 
8 cups of coffee

Yamashita et al.[3] Coffee Adiponectin and 
leptin

Cross‑sectional Conducted among 
2554 and 763 Japanese 
employee men and women

Direct and inverse association 
between consumption of coffee 
with adiponectin and leptin, 
respectively

Basu et al.[4] Green tea Lepton Clinical trial 35 obese participants with 
metabolic syndrome in the 
age group of 42.5±1.5 years

Any significant effect of green 
tea consumption with the level 
of leptin

Cho et al.[6] Green 
tea (catechin)

Adiponectin Experimental Mice Catechin in green tea 
significantly increased 
adiponectin

Bruno et al.[5] Green tea Adiponectin Experimental Mice Extract of green tea could 
decrease weight, but it had 
not any significant impact on 
adiponectin

Sone et al.[12] Green tea Adiponectin Randomized 
clinical trial

Conducted among 
51 healthy individuals for 
9 weeks

400 and 100 mg of green tea 
consumption both enhanced the 
adiponectin concentration

NHS=Nurses’ Health Study, BMI=Body mass index

[Downloaded free from http://www.ijpvmjournal.net on Monday, December 10, 2018, IP: 94.199.137.17]



International Journal of Preventive Medicine 2018, 9: 106 3

Izadi, et al.: Coffee, green tea, and adipokines

consumption was correlated with lower levels of triglyceride 
and higher levels of high density lipoprotein (HDL).[2,3,30] 
Based on evidence, coffee consumption is significantly 
associated with weight loss, amelioration of inflammation 
and oxidative stress.[31,32] In one cross sectional study, 
consumption of ≥4 cups/days of coffee was related to lower 
levels of CRP and tumor necrosis factor α (TNFα) and 
20% higher level of adiponectin.[7] According to evidence, 
favorable effects of coffee may partly mediated though 
relationship with serum levels of adiponectin or leptin.

Green tea is the rich sources of polyphenolic flavonoids. 
Cathechin is considered as the main flavonoid of green tea 
which has several pharmacologic activities including anti‑
oxidant, anti‑inflammation and anti‑diabetes properties. 
Injection of cathechin into rat leads to reduce blood glucose 
and insulin levels.[6,33] According to one investigation, 
components of green tea could be able to increase glucose 
metabolism in adipocyte.[34] Habitual consumption of 
green tea has been correlated with reduced risks of CVD, 
obesity and dislipidemia.[4,35,36] According to epidemiologic 
studies, green tea consumption is inversely correlated 
with mortality from CVD and cerebral infarction.[5,37] 
Epigallocatechingallate (EGCG), bioactive polyphenol of 
green tea, is substantially attenuate features of metabolic 
syndrome and diabetes.[4] Evidence have indicated the 
probable beneficial effects of green tea consumption on 
protection against inflammation, hypertension and diabetes. 
Given the key role of adipocytokines on attenuate or 
augmentation of chronic disease, it seems that green tea 
may act on these metabolic effects mediated via the change 
of adipocytokines.

Functions of Adiponectin and Leptin
Adiponectin is an adipokine secreted from adipose tissue 
and contains 244 amino acids, and it is account 0.01% of 
total plasma protein.[38] Obesity leads to reduced levels of 
adiponectin and increase risk of inflammation which is 
associated with metabolic syndrome.[38,39] High molecular 
weight of adiponectin is considered as the most important 
epimers of adiponectin.[40] Large body of evidence has 
suggested the close relationship between adiponectin and 
reduced risks of dyslipidemia, CVD, inflammation, and 
several types of cancer.[8,38] Diet‑related factors including 
weight loss diet, healthy dietary pattern as well as protein 
and polyunsaturated fatty acids (PUFAs) play the important 
role on adiponectin levels.[8,38,41,42] Beside dietary pattern 
and macronutrients, some beverages such as coffee and 
green tea display a favorable role on adiponectin level, but 
it is still under debate.[3‑7]

Leptin, another adipose tissue secreted hormone, is a 
146  amino acid peptids. It has been reported to regulate 
appetite, energy expenditure, thermogenesis, and regulation 
of body weight.[10] Leptin also regulates food intake, insulin 
action, and oxidation of free fatty acids.[43] Obesity is 
positively related to increase of leptin. It seems that obesity 

might lead to state of leptin resistance. It seems that leptin 
resistance is induced by the inactivation of leptin receptors 
which leads to reduce appetite and increase risk for obesity. 
Hence, any nutrition therapy that elevates leptin action in 
the central nervous system should decrease food intake, 
food mass, and concentration of circulating leptin.[44] Leptin 
concentration has been showed to be positively associated 
with insulin levels and insulin resistance.[9,10] According 
to evidence, diet affects the concentration of leptin. 
Low‑calorie diet, high intake of omega‑3 PUFA, and 
carbohydrate intake are associated with higher level 
of  leptin or leptin sensitivity.[9,10,43]

Adiponectin, Leptin, and Coffee Consumption
Coffee and adiponectin

Findings from several studies showed a positive 
relationship between coffee consumption and serum 
levels of adiponectin.[2,3,7] In a cross‑sectional study 
among 665 male in Japan, those consuming more coffee 
were found to have higher levels of adiponectin either 
after adjustment for potential confounders (Ptrend < 0.05). 
In addition, they observed a dose‑response relationship 
between coffee consumption and adiponectin level.[45] 
Other cross‑sectional study among 982 diabetic and 1058 
nondiabetic women of Nurses’ Health Study indicated that 
consumption of ≥4 cups/day of coffee significantly related 
to 20% higher of adiponectin concentration (P = 0.04 for 
nondiabetic and P = 0.004 for diabetic women). However, 
decaffeinated coffee had no relationship with adiponectin 
level.[7] Other large cross‑sectional study in Japan showed 
a positive correlation between coffee consumption and 
circulating level of adiponectin (P < 0.001).[3]

Association between coffee and adiponectin was suggested 
not only in observational studies but also in clinical trials.[2] 
In one interventional study conducted among 47 healthy 
individuals in the age of 54 ± 9 years, consumption of 4 and 
8 cups/day for 2 consecutive months was led to substantial 
increase of 6% in adiponectin concentration (P < 0.05).[2] 
However, in observational study on 4139 Asian participants, 
there was no relationship between consumption of this 
beverage and adiponectin after adjustment for several 
potential confounding factors (Ptrend = 0.34). Author stated 
that low amounts of coffee consumption in their population 
may be the reason for not observing the significant 
relationship in the study.[1]

Coffee and leptin

Fewer studies examined the roles of coffee on the 
concentration of leptin and contradictory results are 
found in this regard.[3,46,47] In one observational study 
there was no significant relationship between leptin and 
coffee consumption.[46] Result from one experimental 
study indicated that combination of choline, carnitine, and 
caffeine (the major coffee consumption) is able to reduce 
serum levels of leptin in rats.[47] In a cross‑sectional study 
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among 2554 male and 763 female in Japan, consumption 
of coffee could reduce leptin concentration (P < 0.001) 
either after adjustment for potential confounders.[3]

To our best knowledge, there is no interventional study 
in this regard. More investigations (especially cohort and 
clinical trial) are suggested to clear this relationship.

Role of Green Tea on Adipokines Levels
We found several studies with the design of experimental, 
cross‑sectional, and clinical trial regarding the association 
between green tea consumption with adiponectin. Their 
results were controversial.[4‑6,45,48] It seems that there is 
no strong correlation between green tea consumption and 
adipokines level.

In one randomized clinical trial among 51 healthy 
individuals, 9 weeks’ consumption of green tea with 
two different dosages of catechin (100 and 400 mg) was 
enhanced the level of adiponectin in two interventional 
groups. However, there were no significant differences 
between two groups.[48] In the mentioned study, author 
stated more than half of participants followed the weight 
loss program. Although they prescribed two diverse 
dosages of catechin (the major component of green tea) 
low dosage of catechin might be sufficient to observe its 
beneficial effect on adiponectin.[48] Consumption of green 
tea for 8 weeks did not significantly affect on adiponectin 
and leptin in obese participants with metabolic syndrome.[4]

Results from one experimental study suggested that 
catechin in green tea displays an important role on 
upregulating of adiponectin expression in rats.[6] In contrast, 
in a cross‑sectional study among a sample of male in 
Japan, no substantial correlation between consumption of 
green tea and adiponectin levels was found.[45] In addition, 
green tea extract led to weight loss in obese rats, without 
any significant effect on adiponectin level.[5]

Discussion
Findings from numerous studies indicate that coffee is 
considered as an important dietary factor related to the 
elevation of adiponectin level. Coffee may also reduce the 
concentration of leptin; however, it is still under debate.

Coffee is considered as one of the food sources containing 
several antioxidants.[49] According to studies, dietary 
intakes play the key role on prevention or promotion of 
inflammation and obesity.[50‑53] Beside dietary intakes, coffee 
may increase insulin sensitivity through the reduction of 
inflammation.[54] In addition, lower levels of adiponectin 
induce greater risks of inflammation and insulin resistance. 
It is possible that coffee reduces low‑grade inflammation 
mediated through the elevation of adiponectin.

In one investigation, consumption of coffee enhanced 
concentration of adiponectin and attenuated level of TNFα 
and CRP, and the link between coffee and adiponectin did 

not attenuate after adjustment for these inflammatory factors. 
Author stated that individuals with higher consumption of 
coffee had significantly lower body mass index and greater 
level of physical activity.[7] Previous studies also indicated 
the relationship between coffee and CRP mediated 
through leptin and adiponectin concentration.[55,56] Findings 
suggested that leptin is positively associated with obesity 
and inflammatory factors which can stimulate the insulin 
resistance.[3] Higher consumption of coffee may have effect 
on leptin concentration.[3]

Caffeine in coffee favorably stimulates the peroxisome 
proliferator activated receptor γ (a group of nuclear receptor 
proteins that function as transcription factors regulating the 
expression of genes) expression. PPARγ positively elevates 
the adiponectin concentration.[57] Recent evidence found 
that coffee consumption has beneficial effects on increased 
adiponectin level with decreased levels of leptin as well as 
lipid profile. Hence, it seems that coffee improves the levels 
of blood lipids through influence of these adipokines.[3]

According to evidence, caffeine in coffee has been 
shown to cause greater thermogenesis, lipolysis, and lipid 
oxidation as well as weight loss.[58] One study suggested 
that consumption of 6 cups/day of coffee led to increase 
in energy expenditure (100 kcal/day).[59] In addition, coffee 
may increase satiety.[28]

To our best knowledge, there is no study which examines 
the possible roles of caffeine and coffee on increased 
thermogenesis and energy expenditure mediated through 
the adiponectin and leptin. It is possible that the beneficial 
effects of coffee on weight loss, improvement of glycemic 
indices and inflammation as well as reduces risk of CVD 
are mediated by adiponectin activities. Consumption of 
coffee among individuals with type 2 diabetes led to 
greater levels of adiponectin and HDL and decrease in 
inflammatory markers.[2] Given that, cross‑sectional studies 
in this regard have to reach the contradictory results;[1,3,45] 
it seems that more investigations are needed regarding the 
association between coffee consumption and adiponectin, 
especially among different population with diverse ethnics 
and separate sexes because it is possible that other potential 
factors including genetic, environmental contribution and 
ethnic differences influence on this relationship.[60]

Studies examining the association between green tea and 
adiponectin are very controversial. Green tea may have 
relationship with adiponectin, and it is suggested in some 
observational and clinical trial studies.

Catechin in green tea reduced expression of Kruppel‑like 
factor 7 (KLF7) protein. Evidence indicated that KLF7 
inhibits the adiponectin, leptin, and PPARγ.[6] Furthermore, 
overexpression of KLF7 suppresses catechin‑stimulated 
adiponectin expression. Consumption of green tea through 
its catechin attenuates the expression of KLF7 and enhances 
PPARγ and adiponectin expression and secretion.[6] Green 
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tea enhances energy expenditure. It is also play the 
important roles on increase the sympathetic nervous system 
and elevate thermogenesis through the stimulating the 
norepinephrine secretion. Green tea and catechin display 
the key role on fatty acid oxidation and weight loss.[5,61,62] 
Adiponectin involves in fatty acid and glucose metabolism 
as well as insulin sensitivity and weight loss.[63] It is 
possible that green tea consumption beneficially affects 
metabolic pathways through increase in adiponectin.[5]

We suggested more investigations to examine relationship 
between coffee, adiponectin, and leptin. Regarding coffee 
and adipokines, there is no cohort study. Cross‑sectional 
studies have reported positive roles of coffee on 
adiponectin concentration.[3,7] It is possible that coffee has 
diverse effects in different population.[60] In addition, the 
amount of coffee consumption which can improve levels 
of adiponectin is not clearly confirmed. The potential 
mechanism in this regard also is debated. It is affect 
adiponectin or it has favorable impact through the weight 
loss and improvement of metabolic effects.

To our knowledge, there is one study regarding the green 
tea and leptin. More studies should be conducted regarding 
green tea, leptin, and adiponectin. However, green tea may 
involve the changes in adiponectin concentration through 
weight loss.[5]

Conclusions
Fewer studies are conducted about the possible role of 
green tea and coffee with concentration of leptin. Based 
on several studies, coffee involves to increase the levels 
of adiponectin by the unknown mechanisms. Green 
tea because of its catechin and other components may 
beneficially influence on the circulation of adiponectin. 
However, more investigation should be conducted in future.
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