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ABSTRACT
The adiponectin and C-reactive protein (CRP) are markers of chronic low-grade inflammation related
to obesity. This study aims to determine a correlation between adiponectin level and CRP level in adult
obese individuals. This study was analyzed with a cross-sectional design of 55 subjects at Dr. M Jamil
Central Hospital Padang from January to September 2019. The subjects included were type 1 obese
(25≤BMI≤29.9 kg/m2) and type 2 obese (BMI 30.0 kg/m2). Enzyme-linked immunoassay (ELISA)
was used to measure adiponectin and High Sensitivity C-Reactive Protein (Hs-CRP) levels. Univariate
statistical analysis is processed and presented in distribution, frequency, mean (standard deviation),
median (minimum-maximum value). Bivariate data were analyzed using the Pearson correlation test,
significant if p<0.05. The study consists of 16 males and 39 females. The mean age was 35 years old
(the range 23 to 57 years old), the mean BMI was 30.8 (4.5) kg/m2. This study consists of 28 subjects,
type 1 obese and 27 types II obese. The mean adiponectin level in type 2 obese is lower than in type 2
obese groups. The mean CRP levels are high in all populations. Pearson ln-adiponectin and CRP
correlation test in the entire population: r =-0.105 (p=0.444).
Keywords: Adiponectin, Chronic low-grade inflammation, C-reactive protein, obesity.
INTRODUCTION
Adipocyte tissue plays a role in actively
secreting adipocytokines.1 Thus, enlarging
and increasing the number of adipocyte
tissues in obesity are accompanied by
immune-associated cells that increase proinflammation cytokines.2 This condition leads
to chronic inflammation, marked by
lymphocytes, macrophages, new blood vessel
formations, and proliferation of connective
tissues.3
Low-grade inflammation in adipocyte
tissue could cause an increased level of tumor
necrosis factor-α (TNF-α), interleukin-1β (IL1β), and interleukin-6 (IL-6).4,5 TNF-α relates
to insulin resistance, increased adipocyte-free
fatty acids, decreased adiponectin synthesis,
and disturbance of insulin-signal.5
Decreasing level of adiponectin as an
anti-inflammation marker and increasing of

C-reactive protein (CRP) show a lower grade
of chronic inflammation.3,6,7
Adiponectin is a collagen-like plasma
protein secreted particularly by adipocytes.8,9
Clinical
studies
revealed
that
hypoadiponectinemia is one of the
independent risk factors for cardiovascular
disease,10 insulin resistance, and type 2
diabetes.5
Adiponectin holds down scavenger
receptor class A1 (SRA1) expression, thus
inhibiting
macrophage
derivatives'
transformation into foam cells. Adiponectin
inhibits the production of inflammatory
chemokines and regulates the production of
the anti-inflammatory cytokine. It also
suppresses classic pro-inflammatory activity
by inhibiting myeloid differentiation into
macrophages. It initiates alternative antiinflammatory activation by triggering the
proliferation of macrophages into an anti-
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inflammatory stage and decreasing Toll-Like
Receptor 4 (TLR4) expression on
macrophages and progenitor cells.11
Adiponectin circulates in plasma at a
high enough concentration compared to other
adipocytokines. Adiponectin levels reached
0.01%-0.05% of the total serum protein.11
Normal levels of adiponectin in individuals
with a BMI <25.0 kg/m2 are 4-26 μg/mL in
male and 5-37 μg/mL in female.11 Overweight
and obese individuals have significantly
lower adiponectin levels.12
C-reactive protein (CRP) is a major
marker of inflammation. CRP is a nonspecific acute reactant commonly used to
detect
acute
injury
infection
and
3
inflammation. It is synthesized in the human
liver through stimulation of IL-1 and IL-6.13,14
The mean CRP level in normal individuals is
0.89 ng/mL. CRP levels increase rapidly after
bacterial infection, surgery, acute myocardial
infarction, rheumatic disease, burns, trauma,
and its level persists in chronic inflammation.
High CRP levels have also been observed in
patients with depressive disorders. CRP levels
will increase rapidly after 4-6 hours of the
onset of infection or tissue injury. CRP
secretion recurs every 8 hours and peaks and
returns to normal after 24-48 hours.15
High Sensitive C-reactive Protein (HsCRP) is a parameter that could measure low
levels of CRP. Hs-CRP is stable, available in
clinical laboratories, standardized by WHO
standardization, and can detect inflammation
to the lowest level.16 The American Heart
Association (AHA) and Centers for Disease
Control and Prevention (CDC) proposed a
CRP cut-off point in evaluating the risk of
CVD to be low (<1.0 ng/mL), moderate (1.03.0 ng/mL), and relatively high risk (>3.0
ng/mL).1,5 There is now growing evidence
that CRP plays important roles in
inflammatory processes and host responses to
infection including the complement pathway,
apoptosis, phagocytosis, nitric oxide (NO)
release, and the production of cytokines,
particularly IL-6 and TNF-α.17
Chronic low-grade inflammation is
indicated by a decrease in adiponectin levels
and an increase in CRP levels.6,7 Significantly
negative correlations between adiponectin
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and CRP were reported in populations with
obesity, type 2 diabetes, and coronary artery
disease.1,18 Adiponectin levels of <3,0 µg/mL
and CRP 3,0 ng/mL are stated as abnormal
results.5
A study by Li et al., in a group of
healthy college students (aged 18.8 (1.6) years
old) showed an inverse correlation between
BMI and fasting adiponectin, a positive
correlation between BMI and CRP, and a
significant negative correlation between
adiponectin and Hs-CRP (r=-0.433; p <0.01).7
Conroy et al., analyzed a negative correlation
in a study with obese female subjects of Asian
and Caucasian race (r=-0.02; p<0.01).19
Ahonen et al. assessed the risk of metabolic
syndrome (MetS) with inflammatory markers
found that there was a partial negative
correlation between adiponectin and CRP, the
association was stronger in obese women of
Asian race than Caucasians.14
Abraham et al., analyzed 111 African
American type 2 diabetes subjects (34 males
and 77 females) aged 18-60 years, female
subjects with BMI subjects 32.3 (0.7) and
men 29.2 (1.1). They found those adiponectin
levels in male subjects were lower than in
females. CRP levels were higher in female
subjects than in males. Significant inverse
correlation between adiponectin and CRP
both females (r = -0.32; p= 0.01); and male
(r=-0.34; p≤0.05).1 The study about the
correlation between adiponectin and CRP in
Indonesia was conducted by Regina et al. on
children aged 9-15 years, consisting of 57
obese and 58 norm weight children. They
found that there was no significant correlation
between adiponectin and CRP levels
(r=0,048; p=0,362).6
Amudi et al. examined CRP and
adiponectin levels in 30 young adult males
with central obesity at Prof. Dr. R. D. Kandou
Hospital, Manado. Amudi used different cut
off high CRP levels >0.1 mg/dL (10 µg/mL)
and low adiponectin levels <5000 ng/mL.
They did not analyze the correlation between
adiponectin with CRP levels.20
This study aims to analyze how the
adiponectin and CRP levels of obese nondiabetic adults affect the strength and
direction of the correlation between
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adiponectin levels and CRP as a marker of
low-grade chronic inflammation in obese
adults. This was the first study that analyzed
adiponectin levels and CRP levels in adults
non-diabetic obese and analyzed the
correlation between adiponectin levels with
CRP in obese adults staffs of Dr. M. Djamil
hospital Padang in West Sumatra, Indonesia.
MATERIAL AND METHODS
A cross-sectional analytical study was
conducted from June to September 2019. This
study is part of a more extensive study that
analyzes several parameters in obese and nonobese subjects among Dr. M. Djamil Padang
Central Hospital staff.
The inclusion criteria were subjects
aged 18-60 years and BMI ≥25.0 kg/m2.
Meanwhile, the exclusion criteria were
subjects with bacterial infection, surgery,
acute myocardial infarction, rheumatic
disease, burns, trauma, type 2 diabetes,
autoimmune diseases, infectious diseases,
history of heart disease, liver problems, being
pregnant, and taking steroids. The research
procedure was approved by the ethics and
research committee of Dr. M. Djamil Padang
Hospital.

Characteristics
Number (%)
Gender
Male(%)
Female(%)
Age (Year)
Mean (SD)
Median (min-max)
BMI (kg/m2)
Mean (SD)
Median (min-max)
Adiponectin (µg/mL)
Mean (SD)
Median (min-max)
CRP (ng/mL)
Mean (SD)
Median (min-max)
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Body mass index (BMI) was calculated
by dividing body weight (kg) by the square of
height (m2). Subjects were grouped into
obese type I (BMI 25.0-29.9 kg/m2) and obese
type II (BMI ≥30.0 kg/m2). The population
was not separated between men and women.
the procedure was approved by the ethics and
research committee of Dr. M. Djamil Padang
Central Hospital.
Body mass index (BMI) was calculated
by dividing body weight (kg) by the square of
height (m2). Subjects were grouped into obese
type I (BMI 25.0-29.9 kg/m2) and obese type
II (BMI ≥30.0 kg/m2).
The population was not separated
between men and women. Adiponectin and
CRP levels were analyzed by the enzymelinked immunoassay (ELISA) method.21,22
Adiponectin levels <3.0 µg/mL and CRP ≥3.0
ng/Ml were defined as cut-offs representing a
low-grade risk of chronic inflammation.5
The Data were analyzed using SPSS
version 22.0 statistical software. Univariate
data were presented in distribution, frequency
(percent), mean (standard deviation), and
median (minimum and maximum values).
The Kolmogorov-Smirnov test carried out the
normality test. Bivariate data were analyzed

Table 1. Basic Characteristics of Subjects
Group Based on BMI
Total
Type 1 Obese
Type 2 Obese
55
28(51)
27(49)
16 (29)
39 (71)

7
21

9
18

34,78 (7,80)
33 (23-57)

36,93 (8,73)
34 (25-57)

32,56 (6.08)
33 (23-52)

30,78(4,50)
29,99 (25,00-42,67)

27,21 (1,40)
27,19(25,00-30,00)

34,48 (3,49)
33,33(30,00-42,67)

3,25 (1,78)

3,69 (1,98)

2,78 (1,44)

2,86 (1,06-9,34)

3,26 (1,32-9,34)

2,47 (1,06-5,60)

5,09(2,58)
4,74 (1,01-9,89)

4,86(2,39)
2,39 (0,17-9,89)

5,33(2,81)
4,74 (1,01-8,72)
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using Pearson's correlation test on normally
distributed data. Significant value if p<0.05.23
RESULTS
The study analysis consisted of 55
people with 16(29%) male subjects and
39(71%) female subjects (range aged was 2357 years old). The Mean(SD) of BMI was
30.58(4.43) kg/m2. A total of type I obese
28(51%) subjects and type 2 obese 27(49%)
subjects. Type I obese group consisted of 7
male subjects and 21 female subjects; type II
obese consisted of 9 male subjects and 18
female subjects (Table 1).
The median adiponectin levels was
2,86(1,06-9,34) µg/mL. Meanwhile, the
median adiponectin level in obese group II
was lower than in the obese group. The mean
CRP level of the study population was
5.09(2.58) ng/mL. Meanwhile, the mean CRP
levels in the type 2 obese group were higher
than the type 1 obese group (Table 1).
Most of the study subjects had abnormal
levels of adiponectin and CRP (Table 2); 55%
of subjects had adiponectin levels <3.0
µg/mL, and 83% of subjects had a high risk
of chronic inflammation (CRP levels >3
ng/mL). Only two subjects had low risk, and
eight subjects had a moderate risk of
cardiovascular
disease
and
chronic
inflammation (Table 2).
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Table 3. Adiponectin and CRP Levels Based On
Gender
Gender
Male
Female
16
39
Number
Adiponectin (µg/mL)
3,56 (1,87)
Mean (SD) 2,49 (1,30)
CRP (ng/mL)
Mean (SD) 3,83 (2,01)
5,57 (2,67)

Parametric tests were performed
between ln-adiponectin and CRP using
Pearson's test. The correlation was significant
if p <0.05. The Pearson ln-adiponectin and
CRP correlation test showed a weak and
insignificant negative correlation (r = -0.105
and p = 0.444) shown in Table 4 and Figure 1.
Table 4. Korelasi Ln-Adiponectin with CRP
Variable
Mean
n
r
p
(SD)
1,04
ln-Adiponectin
(0,53)
-0,105
0,444
55
5,09
Hs-CRP
(2,58)

Table 2. Adiponectin and CRP Stratification
Variable

N (%)

Adiponektin (µg/mL)
Normal (≥3,0)

25 (45)

Abnormal (<3,0)

30 (55)

Hs-CRP (ng/mL)
Low risk (<1,0)

2 (3,4)

Moderate (1,0-3,0)

8 (13,6)

High risk (>3,0)

45 (83,1)

The mean of adiponectin levels in the
male group was lower and below the normal
value of 2.49 (1.3) µg/ml than the female
group of 3.56 (1.87) ng / mL. The mean levels
of CRP in the female group were higher
(5.57(2.67) ng/mL) than the male group
(3.83(2.01) ng/mL) (Table 3).

Figure 1. Correlation between Ln-Adiponektin and
CRP ( r=-0,105; p= 0,444)

DISCUSSION
The first study analyzed the correlation
between adiponectin with CRP in adults obese
in West Sumatera. A total of 55 obese subjects
were recruited in this study. 71% of subjects
were female, the mean age of subjects was 35
(8) years old with a range of 25-57 years;
agrees to the distribution of staff at Dr. M
Djamil Hospital Padang.
The Mean BMI was 30.58 (4.43) kg/m2.
There was an extreme BMI value (42.67
kg/m2). The obese type 1 group consisted of
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28 (51%) subjects; meanwhile, the type 2
obese group consisted of 27(49%) subjects.
Obese criteria in this study were slightly
different
from
other
studies.
The
subpopulation is divided based on the WHO
BMI classification for the Asia Pacific
population.
The characteristic study differs from
other studies due to differences in the groups
studied. Some studies evaluated older obese
subjects, while other studies evaluated
children and adolescents.
The median adiponectin levels in the
population were lower than the cut-off value.
All of the subjects were Indonesian. There
was no interval range adiponectin for the adult
population of Indonesia.25 A total of 55% of
subjects had abnormal level adiponectin.
Adiponectin levels in type 2 obese
group were lower than the type 1 obese group.
This result consistent with the previous study.
Unlike most adipokines, adiponectin is
inversely proportionate to the degree of
obesity, meaning that its concentration
decreases when obesity becomes more severe
and is restored by reducing bodyweight.26
A total of 83% of the population have a
high-risk stratification of inflammation and
cardiovascular disease (CRP ≥3.0 ng/mL).5
The mean CRP levels in type 2 obese group
were higher than the type 1 obese. The result
was consistent with the previous study that
found CRP was increased significantly by the
increase of BMI.25,27
Enlarging and increasing adipocyte
tissues in obesity are mediated by immuneassociated cells that increase proinflammation cytokines.28 High CRP levels
are related to the increased expression and
release of IL-6 by adipose tissue. CRP is
synthesized not only primarily in liver
hepatocytes but also in smooth muscle cells,
macrophages, endothelial cells, lymphocytes,
and adipocytes.17
We set a limit on the abnormal value of
adiponectin <3.0 µg/mL.5 A total of 55% of
subjects had adiponectin levels <3.0 µg/ml.
IL-6 and TNF-α decreased adiponectin
mRNA in vitro. Therefore, hypoadiponectinemia may be a consequence of
chronic inflammation in obesity.29
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Our study found insignificant inverse
correlation (r=-0.105;p=0.444). This study
was not consistent with the study by
Abraham, and Li.1,7 Insignificant correlation
was also found in the study by Regina et al.,
but Regina found a positive correlation in
obese children (r=0,048; p=0,362).6 Weak
inverse correlation also found in the study by
Conroy.19
Several possible reasons may explain
this discrepancy in the other study. The
different results from other studies due to
differences in the groups studied. Some
studies evaluated children, adolescents, and
type 2 diabetes. Most of the subjects are
productive adult non-diabetic obese; 71% are
women. Subjects with abnormal adiponectin
levels (55%) were less than a subject with
abnormal CRP levels (83%). There were even
subjects with high levels of adiponectin but
high levels of CRP.
Women, compared to men, have higher
percent body fat and deposit it in a different
pattern, with relatively more adipose tissue in
the hips and thighs. This 'female' fat
distribution, independent of total body fat,
confers protection against metabolic diseases.
Much more work will be required to integrate
all the data arising from studies of global gene
and miRNA expression, as well as of
epigenetic changes, and to understand why
females can accumulate more adipose tissue
than men without deleterious metabolic
consequences and how gluteal-femoral
adipose tissue, in particular, lessens metabolic
risk.30
A high percentage of subjects with high
CRP levels is associated with low-grade local
and systemic inflammatory conditions that
rapidly stimulate CRP synthesis and
secretion. CRP production is not only in the
liver, even by the adipocytes themselves. This
raises the possibility that adipose tissue
contributes directly to the circulating pool of
CRP.17
The adiponectin resistance mechanism
could cause inadequacy of the presentation of
subjects with high CRP but normal
adiponectin. Adiponectin in early obesity acts
as an anti-inflammatory. Adiponectin
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resistance occurs due to the downregulation of
adiponectin receptors (AdipoRs).17
This study did not analyze the degree of
adiposity and duration of obesity.
Adiponectin in early obesity acts as an antiinflammatory. The course of obesity is
accompanied by a decrease and loss of
adiponectin receptor population in the liver
and muscles, leading to low adiponectin
levels. Low adiponectin levels as an antiinflammatory will tend to worsen the
inflammatory process in obese patients.17 But
this study did not analyze the degree of
adiposity and duration of obesity.
CONCLUSION
Most of the subjects had a risk of
chronic inflammation based on decreased
adiponectin levels and elevated CRP levels.
The type II obese group had lower adiponectin
levels than the type I obese group. Female
adiponectin and CRP levels were higher than
male. There is no correlation between Lnadiponectin and CRP in obese adults.
It is necessary to carry out further
research with a more diverse population. The
research group should differentiate between
males and females. The study also needs to
analyze the population; based on more
sensitive adiposity measurements.
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