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Abstrak: Pada obesitas, makrofag yang berinfiltrasi ke jaringan adiposa akan mengakibatkan
kondisi inflamasi. Selain itu, jaringan adiposa melepaskan sitokin proinflamasi seperti TNF
alfa. Sitokin-sitokin ini memicu oksidasi LDL oleh ROS, dan mempercepat degradasi NO,
yang berakibat disfungsi endotel. Adiponektin yang dapat mencegah disfungsi endotel
ternyata menurun oleh kerja TNF alfa. Tujuan penelitian ini untuk menentukan kadar TNF
alfa dan adiponektin serum, serta hubungannya dengan disfungsi endotel. Penelitian ini
merupakan studi observasi, deskriptif, dan analitik dengan cross sectional. Sebagai sampel
digunakan siswa SMU di Manado. Metode sampling diambil secara berurut sampai jumlah
yang ditargetkan tercapai. Data terdiri dari usia, tekanan darah, lingkar pinggang, berat badan,
profil lemak, kreatinin, TNF alfa, adiponektin, dan rasio albumin kreatinin. Untuk
menganalisis data digunakan Spearman correlation. Setelah selang waktu empat bulan,
ditemukan 35 siswa laki-laki obes dengan kisaran usia 16-18 tahun. Rerata berat badan 83,23
kg dan rerata lingkar pinggang 103,94 cm. Disfungsi endotel ditemukan pada 5,72% sampel,
kadar TNF alfa tinggi pada 68,57%, dan adiponektin rendah 62,8%. Diperoleh korelasi positif
bermakna antara TNF alfa dan disfungsi endotel (r=0,554, p<0,000), dan korelasi terbalik
antara kadar adiponektin dan disfungsi endotel (r = -0,349, p=0,020).
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Abstract: In obesity, macrophages that infiltrate into adipose tissues create an inflammatory
condition. Besides that, adipose tissues release pro-inflammatory cytokines such as TNF
alpha. These cytokines promote LDL oxydation by ROS, and accelerate NO degradation
resulting in endothelial dysfunction. Adiponectin which could prevent endothelial dysfunction
is decreased secondarily to TNF alpha’s action. The objectives of this research were to
determine the serum levels of TNF alpha and adiponectin, and their correlations with
endothelial dysfunction. This was an observational, descriptive, and analytic study with cross
sectional study. Samples were students of senior high schools in Manado. The sampling
method was carried out consecutively until the required number was enough. Data consisted
of age, blood pressure, waist circumference, body weight, lipid profile, creatinin, TNF alpha,
adiponectin, and an albumin-to-creatinine ratio. We used the Spearman Correlation to analyze
the data. Over a 4-month period, there were 35 obese male subjects with ages of 16-18 years
old. The average of body weights was 83.23 kg, and of waist circumferences was 103.94 cm.
Among the samples, endothelial dysfunction was found in 5.72%, high levels of TNF alpha in
68.57%, and low levels of adiponectin in 62.8%. We found a significant positive correlation
between TNF alpha, and endothelial dysfunction (r=0.554, p<0.000), and an inverse
correlation between adiponectin levels, and endothelial dysfunctions (r = -0.349, p=0.020).
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Obesity is a condition characterized by ex-
cess fat accumulation in adipose tissue.
This state and the associated metabolic pa-
thologies are the most common and detri-
mental metabolic diseases, affecting over
50% of the adult population. These condi-
tions are associated with chronic inflamma-
tory responses characterized by abnormal
cytokine production, increased acute-phase
reactants, and activation of inflammatory
signaling pathways."

In obese people, adipose tissues are
characterized by inflammation and pro-
gressive infiltration by macrophages as
obesity developes.? Changes in adipocyte
and fat pad sizes lead to physical changes
in the surrounding areas and modifications
of the paracrine function of the adipocytes.?
Next, adipose tissues release the pro-
inflammatory cytokines such as tumor
necrosis factor (TNF) alpha. These cyto-
kines promote LDL (low density lipo-
protein) oxidized by ROS (reactive oxygen
species), and accelerate NO degradation
resulting in endothelial dysfunction.”

Several in-vitro studies have demon-
strated that adiponectin has anti-inflamma-
tory and anti-atherosclerotic actions that
include reducing expression of adhesion
molecules on endothelial cells and incre-
asing NO production.’> The circulating le-
vels of adiponectin are approximately one
thousand-fold higher than other adipocyto-
kines and hormones. This disparity implies
that over and above its central role in
glucose and lipid homeostasis, adiponectin
may also protect the vascular endothelium
from injury.® In obesity, adiponectin is de-
creased secondarily to TNF alpha’s
action.*®

Nowadays, obesity is a serious health
problem in industrialized countries. Its pre-
valences have been steadily increasing dur-
ing recent years and this trend is particu-
larly pronounced in children and adoles-
cents.”® It is essential to reduce body
weight to prevent or treat these complica-
tions. However, diet and physical exercise
are usually not very effective, and even af-
ter successful weight loss, most patients re-
gain their weight.” Moreover, the inflam-

mation still going on, induces the endo-
thelial dysfunction secondarily to TNF
alpha. Recent study shows that childhood
obesity is associated with the inflammatory
process.™°

OBJECTIVES

The objective of this study is to deter-
mine the serum levels of TNF alpha and
adiponectin, and their correlations with the
endothelial dysfunction.

SAMPLES AND METHODS.

This cross-sectional study included 35
obese male subjects with an age range of
16-18 years old. They were students of
senior high schools in Manado that had
waist circumferences of > 90 cm. Sampling
was carried out until the required number
was sufficient, and from this, the sampling
data consisted of age, blood pressure, waist
circumference, body weight, lipid profile,
creatinine, TNF alpha, adiponectin, and an
albumin-to-creatinine ratio (ACR). Patients
with evidence of acute inflammatory
diseases were excluded. The study was
conducted after obtaining informed consent
from all the subjects.

Brachial blood pressure was measured
with a mercury sphygmomanometer after
30 minutes of rest in the supine position.
Venous blood was drawn after an overnight
fast. Total cholesterol, triglycerides, HDL
cholesterol, and glucose concentration were
determined by using enzymatic methods.
Plasma adiponectin concentration was
determined by using the ELISA kit (Otsuka
Pharmaceutical Co, Ltd). The concen-
trations of TNF alpha in blood serum were
measured by using a commercially avail-
able highly sensitive ELISA Kkit. Assess-
ment of endothelial dysfunction was deter-
mined by using the albumin-to-creatinine
ratio test to assess the microalbuminuria
(30-300 ug/mg creatinine). There is a
consensus that diagnosing microalbumin-
uria requires two of three consecutive sam-
ples within the range.**

The data were shown as the mean
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+SD. All statistical analyses were per-
formed using the Statistical Package for
Social Science (SPSS). Spearman correla-
tion analysis was used to test the correla-
tions between adiponectin, TNF alpha le-
vels and the ACR.

RESULTS

Distribution of ages, mean of waist cir-
cumference, and endothelial dysfunction

Over 4 month period, there were 35
obese male subjects with an age range of
16-18 years old. The average body weight
was 83.23 kg with waist circumferences
averaging 103.94 cm. Endothelial dys-
function was found in 5.72% of samples
and “high normal” ACR in 11.4% of sam-
ples (Fig.1)
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Figure 1. Distribution of albumin to creatinine
ratio (ACR).

TNF alpha and adiponectin levels

Figure 2 shows TNF alpha levels in
obese adolescence. We found 68.57% of
the samples had high levels of TNF alpha,
and 62.86% with low levels of adiponectin

(Fig. 3).
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Figure 2. TNF alpha levels in obese
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Figure 3. Adiponectin levels in obese adoles-
cent people.
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Figure 4. Correlation between TNF alpha
levels and ACR.
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Correlation between TNF alpha levels
and endothelial dysfunction

We found a significant positive cor-
relation between TNF alpha levels and
endothelial dysfunction (r=0.554, p<0.000)
(Fig.4). This study found that the plasma
adiponectin levels were inversely corre-
lated with endothelial dysfunction (r= -
0.349, p=0.020) (Fig.5).
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Figure 5. Correlation between adiponectin
levels and ACR

DISCUSSION

Previous study reported that serum
adiponectin was decreased and TNF-alpha
levels were increased in obese Korean
children. Their findings suggested that
childhood obesity is associated with
inflammatory processes.’® Our findings
suggest that the same processes happen in
obese adolescence. In obesity, adipocytes
begin to secrete low levels of TNF-alpha,
which can stimulate preadipocytes to
produce monocyte chemoattractant protein-
1 (MCP-1). In response to cytokine, endo-
thelial cells also secrete MCP-1. Thus,
either preadipocytes or endothelial cells
could be responsible for attracting macro-
phages to adipose tissue.’* Whatever, the
initial stimulus to recruit macrophages into
adipose tissue is, once these cells are pre-
sent and active, they, along with adipocytes
and other cell types, could perpetuate a

vicious cycle of macrophage recruitment,
production of inflammatory cytokines, and
impairment of adipocyte function.*

Elevated levels of interleukin-6, TNF-
alpha, and presence of insulin resistance
lead to a decrease in production and avail-
ability of endothelial nitric oxide synthase
resulting in endothelial dysfunction.®® In
this study we found microalbuminuria as a
parameter of endothelial dysfunction in
5.72% of samples and “high normal” ACR
in 11.4%. A slightly elevated of ACR (15-
30 wug/ml) was associated with the
increasing risk of cardiovascular events.
The Copenhagen City Heart Study showed
a 2.3 fold higher relative risk of
cardiovascular events in the population
with a “high normal” ACR (15-30 ug/ml)
than normal ACR (<15 ug/ml)."* Picchi et
al'* found a decreased ability of endo-
thelium vasodilatation in Zucker Obese
Fatty (ZOF) rats. Endothelium-dependent
vasodilation and NO production were
attenuated in small coronary arteries from
ZOF versus controled lean rats. Basal tone
tended to be lower in the vessels isolated
from ZOF rats versus those from lean rats.

The mechanisms linking microalbu-
minuria and risk for cardiovascular disease
are not fully understood, but in subjects at
risk it may be related to an increased trans-
vascular leakiness of albumin in systemic
as well as renal vessels. A recent concept
is that microalbuminuria is a marker of ex-
tensive endothelial dysfunction or gene-
ralized vasculopathy, which may lead to
heightened atherogenic states. One possible
explanation is that endothelial dysfunction
might promote increased penetration of
atherogenic lipoprotein particles into the
arterial walls.”® Previous studies reported
the increased expression of the TNF-alpha
mRNA in the adipose tissues of obese
rodents and in obese human subjects.*®’
Zahorska observed increased serum levels
of TNF-alpha in obese women in com-
parison with lean women. Body weight
reduction in obese subjects was associated
with a decrease in TNF-alpha mRNA ex-
pression in fat tissues and serum.*®

In the present study, 68.57% of sam-
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ples had a high level of TNF alpha, and we
found a significant positive correlation
between TNF alpha and endothelial dys-
function (r=0.554, p<0.000). The vascular
endothelium is a major target for the
actions of TNF-alpha. TNF-alpha can de-
crease the release of endothelial NO and in-
duce impairment of endothelium-dependent
vasodilation in a variety of vascular beds.*
Recent evidence supports the idea that the
effect of TNF-alpha is NO dependent by
producing a rapid inhibitory action on NO
synthase (NOS) in the endothelium via
activation of a sphingomyelinase/ceramide
signaling pathway. This mechanism is sup-
posed to mediate the action of TNF-alpha,
thereby contributing to vascular endothelial
dysfunction in coronary circulation under
different pathological conditions with in-
creased cytokines.?

In recent study, administration of anti-
TNF-alpha protected endothelial dysfunc-
tion induced by TNF-alpha in the isolated
vessels of lean control rats. Impaired endo-
thelium-dependent vasodilation was restor-
ed in ZOF rats after the treatment with
TNF-alpha antibodies for three days, and
this three-day treatment with TNF-alpha
mimicked endothelial dysfunction with
lean rats. TNF-alpha is known to affect
eNOS expression by affecting the half-life
of its mRNA. Picchi observed that ZOF
rats generated little or no NO. The protein
expression of eNOS was significantly atte-
nuated in isolated arteries in ZOF rats
compared with the lean animals.™

We found low levels of adiponectin in
62.86% of samples, and an inverse cor-
relation between adiponectin and endo-
thelial dysfunction (r = -0.349, p=0.020).
Plasma levels of adiponectin in humans are
substantially high but levels are negatively
correlated with body mass index.”* Shin
observed that serum adiponectin level was
decreased in Korean obese children.'
Matsuzawa reported that TNF-alpha was a
strong inhibitor of adiponectin promoter
activity. The negative correlation between
visceral adiposity and adiponectin levels
might be explained by the increased
secretion from the accumulated visceral

fat.”! Furukawa showed that in nondiabetic
human subjects, fat accumulation closely
correlated with the markers of systemic
oxidative stress. They demonstrated that
plasma adiponectin levels were correlated
inversely with systemic oxidative stress.?

Experimental studies have indicated
that adiponectin has potential anti-athero-
genic and anti-inflammatory properties.
When the vascular endotheliums are injur-
ed, adiponectin accumulates in the subin-
timal space of the arterial walls through its
interaction with collagens in the vascular
intima. Moreover, adiponectin also supper-
ses lipid accumulation in monocyte-derived
macrophages through the suppression of
macrophage scavenger receptor expres-
sion.”

A recent report demonstrated that adi-
ponectin had the direct action of stimulat-
ing the production of NO in endothelial
cells. This direct stimulation depends on
the pathway of Phosoatidylinositol-3-kina-
se involving phosphorylation of endothelial
NO synthase (eNOS).

Plant found that adiponectin attenuated
the production of ROS and increased cell
antioxidant defence system which was
consistent with other published studies.?
Motoshima et al demonstrated adiponectin
reduced the generation of ROS in
endothelial cells exposed to oxLDL by
attenuating the activity of plasma-
membrane bound NADPH oxidase.?
There was also some evidence that adipo-
nectin increased antioxidant defence sys-
tems. Jung et al reported that human adipo-
nectin protected neuroblastoma cells from
neurotoxin induced ROS production by
increasing the expression of catalase and
superoxide dismutase.?®

Vascular endothelial dysfunction plays
a pivotal role in the pathogenesis of athe-
rosclerosis and enhances the risk of future
cardiovascular events. Because adiponectin
may protect the endothelium from early
atherosclerotic events such as the expres-
sion of adhesion molecules or the attach-
ment of monocytic cells, hypoadiponectin-
emia could be related to endothelial da-
mage.?



184 Jurnal Biomedik, Volume 3, Nomor 3, November 2011, him. 179-185

CONCLUSION

There are high levels of TNF alpha
and low levels of adiponectin in a moderate
number of samples. There was a significant
correlation between serum TNF-alpha
levels and endothelial dysfunction. There
was an inverse correlation between serum
adiponectin levels and endothelial dys-
function. Further study is needed to deter-
mine the serum levels of TNF-alpha and
adiponectin in non obese adolescence. It is
important to treat the obese adolescence
early to prevent the cardiovascular events.
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