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The effects of adiponectin replacement
therapy on myocardial damage were
studied in leptin-deficient (OB) mice with
acute viral myocarditis. Encephalomyo-
carditis virus was injected intraperitoneally
into OB and wild-type (WT) mice. One
subgroup of OB mice received no
intervention and another subgroup
received daily adiponectin replacement,
simultaneously with viral inoculation.
Differences in heart weight, cardiac
histological score, numbers of infiltrating
or apoptotic cells in the myocardium and
the immunoreactivity of adiponectin
receptors in myocytes were determined.

The reactivity of adiponectin receptor 1
in myocytes from OB mice on day 4 and
day 8 after viral inoculation was
significantly decreased compared with
that in myocytes from WT mice; the OB
mice also had elevated cardiac weights
and severe inflammatory myocardial
damage. Adiponectin replacement in oB
mice inhibited the development of severe
myocarditis by augmenting myocyte
adiponectin receptor 1 reactivity. Exo-
genously administered adiponectin may
inhibit the progression of viral myocarditis
through binding to the adiponectin
receptor 1 in leptin-deficient conditions.

KEY WORDS: ApIpoNECTIN: VIRAL MYOCARDITIS: LEPTIN DEFICIENCY; MYOCARDIAL DAMAGE

Introduction

Several studies have reported an association
between leptin and cardiovascular
conditions such as hypertension and chronic
heart failure with cachexia. Reduced leptin
concentrations may diminish the degree of
cardiac adaptation in heart failure,! and
plasma leptin levels were inappropriately

low in patients with cachectic chronic heart
failure.2 We have recently found that leptin

deficiency enhanced myocardial necrosis

and lethality in a mouse model of viral

myocarditis. However, leptin replacement

inhibited the development of severe

myocarditis, suggesting a protective role for

leptin against myocyte damage,? although

the mechanisms involved are unclear.
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Adiponectin, also known as adipocyte
complement-related protein of 30 kDa,* is a
cytokine secreted by adipocytes that has anti-
diabetic and anti-atherogenic effects.’
Concentrations of adiponectin in blood are
diminished in obesity, insulin resistance and
type 2 diabetes.? The adiponectin gene and
the obese gene, which encodes leptin, show
several striking similarities in humans.f Both
genes are composed of three exons and have
a long first intron, and are expressed specific-
ally in adipose tissues.® Adiponectin and
leptin control fuel homeostasis, body weight
and insulin sensitivity. Amelioration of insulin
resistance, pancreatic f-cell degranulation
and diabetes after crossing leptin-deficient
mice with globular domain adiponectin
transgenic mice has been described, indicating
that globular adiponectin and leptin may
have overlapping functions.$ Thus, adiponectin
may also possess functions similar to those of
leptin in the development of heart failure,

In this study, we hypothesized that adipo-
nectin could play a protective role against
the progression of severe viral myocarditis in
leptin deficiency. We examined the effects of
adiponectin replacement therapy on myo-

“cardial damage in leptin-deficient mice with
acute viral myocarditis.

‘Materials and methods

INFECTION PROTOCOL

Six-week-old female leptin-deficient ob/ob
mice and C57BL wild-type mice were
obtained from the Jackson Laboratory (Bar
Harbor, ME, USA). A myocarditic variant of
the encephalomyocarditis (EMC) virus was
obtained from Dr Y Seto (Keio University,
Tokyo, Japan). The viral preparations were
stored at ~80°C in Eagle's minimum essential
medium supplemented with 0.1% fetal
bovine serum. Ethical approval for this study
was obtained from the animal experimental
comrmittee in Kanhazawa Medical University.

All animals were treated In accordance with
the Kanazawa Medical University guidelines
for the care and use of laboratory animals.
All animals were inoculated intraperi-
toneally with 500 plaque-forming units of
EMC virus suspended in 0.1 ml of saline,

TREATMENT PROTOCOL

The leptin-deficient mice were randomly
assigned to one of two groups. The first
group did not receive interventional therapy
(OB group). The second group received daily
subcutaneous injections of recombinant
mouse full-length adiponectin (30 pg/g per
day, starting simultaneously with the EMC
virus injection) (OB + Adipo group).’

HISTOLOGICAL EXAMINATION OF
THE HEART
The mice were weighed and then killed by
cervical dislocation on either day 4 or day 8
after viral inoculation. Cardiac tissues were
immediately extracted, weighed, fixed in
10% buffered formalin and stained with
haematoxylin and eosin (H&E). Two
transverse sections of the ventricular
myocardium were assessed for the severity of
necrosis and mononuclear cell infiliration by
an experienced pathologist who had no
knowledge of the study design. Sections were
scored according to. the following scale: 1,
lesions involving < 25% of the ventricular
myocardium; 2, lesions involving 25 - 50%
of the myocardium; 3, lesions invelving 50 -
75% of the myocardium; and 4, lesions
involving > 75% of the myocardium. The
sections were also stained for myosin in order
to confirm the presence of myocyte necrosis.
Five high-power fields (HPFs) (magnifi-
cation x 400) were randomly selected from
each transverse section of the myocardium,
and the number of infiltrating cells counted.
The number of apoptotic cells per section in
these HPFs was also determined using in situ
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terminal  deoxynucleotidyl transferase-

mediated deoxyuridiné triphosphate nick-
end labelling, as described previously.®

IMMUNOREACTIVITY OF
ADIPONECTIN RECEPTORS IN
MYOCYTES
To examine the immunoreactivity of adipo-
nectin receptors 1 and 2 (AdipoRl and
AdipoR2), immunohistochemical staining
using a streptavidin biotin complex method
(K0675 and £0353, DAKO Cytomation Co. Ltd,
Kyoto, Japan) was performed on serial sections
of transverse ventricular myocardium from
different mice on day 4 or day 8 after viral
inoculation, The immunoreactivity of AdipoR1
and AdipoR2 in vessels and macrophages
from a normal wild-type mouse that had not
received viral inoculation or adiponectin
administration was used as a positive control.
Rabbit polyclonal anti-mouse AdipoR1
and AdipoR2 antibodies (ADIPOR11-A and
ADIPOR21-A, Alpha Diagnostic International
Inc., San Antonio, TX, USA) were applied at
a dilution of 1:50. Control slides were treated
with normal diluted rabbit serum.

- The slides were blindly reviewed by the
same pathologist. The degree of adiponectin
receptor reactivity was assessed in 30
randomly selected myocytes corresponding
to surviving cells found on the respective
H&E and myosin-stained slides, and was semi-
quantitatively graded according to the degree
of immunoreactivity: 0, absence of staining;
1+, weak staining; 2+, moderate staining:
and 3+, strong staining.® The slides were also
compared with the respective control slides
to exclude non-spedific staining.

STATISTICAL ANALYSIS

Data were expressed as the mean  SD.
Analysis of variance was used to evaluate
differences in body and cardiac weights,

cardiac histological scores, numbers of

infiltrating or apoptotic cells in the
myocardium and immunoreactivity of
adiponectin receptors in myocytes between
the groups. A P-value < 0.05 was considered
to be statistically significant.

Results

Eight wild-type and 28 leptin-deficient mice
were inoculated with EMC virus. Eighteen of
the leptin-deficient mice did not receive inter-
ventional therapy (OB group); the remaining
10 leptin-deﬁciént mice received daily
injections of adiponectin (OB + Adipo group).

Eight of the mice in the OB group died
from viral myocarditis during the study
protocol; there were no deaths in the wild-
type (WT) or OB + Adipo groups over the
same period. The numbers of mice killed on
day 4 and day 8 after viral inoculation were
four and four, respectively, in the WT group,
six and four, respectively, in the OB group,
and five and five, respectively, in the
OB + Adipo group.

BODY AND CARDIAC WEIGHTS

Body weights on days 0, 4 and 8 after viral
inoculation were significantly higher (P < 0.05)
in the OB and OB + Adipo groups than in the
WT group (Table 1). Cardiac weights in the
OB mice on day 8 after viral inoculation
were significantly increased (P < 0.05) com-
pared with those in the WT mice (Table 1).
There was no significant difference in cardiac
weight between the OB + Adipo group and
the WT group.

HISTOLOGICAL FINDINGS

The histological scores of myocardial
necrosis, and the numbers of infiltrating and
apoptotic cells per HPF, in hearts from the
different types of mice on day 4 and day 8
after viral inoculation are shown in Fig. 1.
Hearts from the OB group showed severe
myocardial necrosis and mononuclear cell
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TABLE 1: ' :
Body weight and cardiac weight after viral inoculation In various types of mice

Body weight (g) Cardiac weight (mg)
Type Day 0 Day 4 Day 8 Day 4 Day 8
WT 183+15 187218 19.1+1.5 96+ 8 102+10
OB 375+£24 37.8%29* 384%3.3° 103+7 121 £ 9*
OB + Adipo 378+22* 37.31+28* 356+3.9* 94 %6 98+12

W1, wild-type mice; OB, leptin-deficient ob/ob mice; OB + Adipo, OB mice receiving adiponectin.

Data are the mean % SD.

*P < 0.05 compared with WT mice.

infiltration. The histological scores, numbers
of infiltrating cells and numbers of apoptotic
cells were significantly higher (P < 0.05 for all)
in the OB group than in the WT group on
day 8 (Fig. 1). There were no significant differ-
ences in the histological scores or the number
of infiltrating or apoptotic cells between the
OB + Adipo group and the WT group.

IMMUNOREACTIVITY OF
ADIPONECTIN RECEPTORS

In the normal WT group, immunoreactivity
for AdipoR1 was found in the arterial walls
and immunoreactivity for AdipoR2 was found
in macrophages. The degrees of immuno-
reactivity for AdipoR1 and AdipoR2 in myo-
cytes from different mice on day 4 and day 8
are shown in Fig. 2. In the OB group, the
AdipoRl reactivity in myocytes was
significantly reduced (P < 0.05) compared
with reactivity observed in the WT group on
day 4 and day 8 (Fig. 2A), but the AdipoR1
reactivity was similar in the OB + Adipo
group and the WT group. There were no
significant differences in the immuno-
reactivity for AdipoR2 among the groups
(Fig. 28).

Discussion

Circulating levels of leptin and adiponeciin
are either undetectable or decreased in OB

mice.'® The protective role of adiponectin
against fatty liver diseases hos recently been
demonstrated in non-alcoholic OB mice with
insulin resistance and dyslipidaemia.!
Replacement therapy with adiponectin could
in part compensate for the absence of leptin
in terms of ameliorating hepatomegaly and
steatosis and decreasing serum alanine
aminotransferase levels,!! although such
therapy would not alter the primary
aetiology. Injection of adiponectin has also
been reported to elevate insulin sensitivity
and alleviate hyperlipidaemia.!! Consistent
with these findings. adiponectin adminis-
tration to OB mice receiving EMC viral
inoculation in the present study was found to
protect the OB mice from inflammatory
myocardial damage.

Complementary DNA encoding the two
adiponectin receptors AdipoR1 and AdipoR2,
which are distantly related to the family of
seven-transmembrane spanning G protein-
coupled receptors, has been cloned.!?
AdipoR1 and AdipoR2 are expressed
ubiquitously in most organs, with AdipoR1
being especially expressed in skeletal muscle
and AdipoR2 in liver.? Pancreatic f-cells
have also been shown to express adiponectin
receptors in a cell culture system.!®* These
receptors have seven Iransmembrane
domains and activate signalling molecules
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FIGURE 1: Results of histological examination of myocardial sections. GY) l-_iistqlogical
scores, (B) numbers of infiltrating cells and (C) numbers of apoptotic cells in different
types of mice on day 4 and day 8 after viral inoculation. Data are expressec} as the
mean = SD. WT, wild-type mice; OB, leptin-deficient ab/ob mice; OB + Adipo, (_)B
mice receiving subcutaneous administration of mouse adiponectin (30 ug/g daily,

‘ starting simultaneously with viral inoculation). *P < 0.05 compared with WT group
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inoculation. Data are expressed as the mean % SD. WT, wild-type mice; OB, leptin-
deficient ob/ob mice; OB + Adipo, OB mice receiving subcutaneous administration of
mouse adiponectin (30 pg/g daily, starting simultaneously with viral inoculation).
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such as peroxisome proliferator-activated
receptor-a, adenosine monophosphate-
activated protein kinase, and mitogen.
activated protein kinase.!? Possible
alterations 1o adiponeciin utilization in the

coronary artery and/or heart have been
described in type 2 diabetic patients
compared with non-diabetic patients based
on the transcardiac gradient of adiponectin
levels from aortic root 10 coronary sinus.
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' One mechanism of impaired transcardiac
utilization of adiponectin in subjects with
diabetes seems to be a decreased receptor-
binding ability of adiponectin in the cardiac
myocytes.'* Interestingly, in the present
study we found decreased AdipoR1 immuno-
reactivity in damaged myocytes from OB
mice with viral myocarditis, and adiponectin
replacement therapy in OB mice led to
recovery of the suppressed AdipoR1 reactivity.
These results indicate that adiponectin may
act through binding to the AdipoR1, leading
to protection against the progression of
myocardial inflammation.

In summary, we determined the effects of

adiponectin replacement therapy on
myocardial damage in OB mice with viral
myocarditis. There was significantly

decreased reactivity of AdipoR1 in damaged
myocytes from OB mice on day 4 and day 8
after viral inoculation compared with that in
myocytes from WT mice, together with
elevated cardiac weights and severe
inflammatory myocardial damage. Replace-

ment of adiponectin in the OB mice Iinhibited
the development of severe myocarditis
through augmentation of the AdipoR1
reactivity in the injured myocytes. Our data
suggest that exogenously administered
adiponectin may inhibit the progression of
viral myocarditis through binding to the
AdipoR1 in leptin-deficient conditions.
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, cardml.» -11tfqrct10n (MI) or dllated cardio-

Introduction

Adiponectin, which is also known as
adipocyte complement-related protein of
30 kDa,! is a hormone secreted by adipocytes
that acts as an anti-diabetic and anti-
atherogenic cytokine.? It has structural
homology to the protein Clg, and is found
in the serum as three distinct oligomers:
a trimer, a hexamer and a high
molecular weight (HMW)  species.?
Concentrations of adiponectin in blood are

".'"_determlned the presence of '

) thy‘-;,(DCM), usmg 1mmunohlsto--"

; .lth acute M1, six with old-
""h DCM Four autopsxed' .

'T-cadherm was weakly detected. Immuno-
. _,_'react1v1ty for adiponectin and T-cadherin
~ was.observed at the penphery of damaged

myocytes from. Ml ond DCM patients;
mtracellular react1v1ty for TNF-a was
also seen.. There were no- statistically

significant d1fferences in- the degree of -
. reactivity for each molecule in. the

myocytes between the., ML and DCM
patients. These results. suggest that the

~ presence of adlponectm and TNFe in

. damaged myocytes may- contnbute to the
. processes of myocardml injury occurting
- inMlandDCM. . -

decreased in obesity, insulin resistance
and type 11 diabetes.! Adiponectin
administration has been reported to lower
glucose and improve insulin resistance in
mice,* whereas adiponectin-deficient mice
develop insulin resistance and diabetes.®
This effect of adiponectin appears to be
mediated by an elevation in fatty acid
oxidation through activation of adenosine
monophosphate-activated protein kinase®
and peroxisome proliferator-activated
receptor-o..?
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Cadherins comprise a large family of cell-
surface proteins involved in calcium-mediated
cell—cell interactions and signalling. T-cadherin
was initially described in the central nervous
system, but its tissue distribution is more
widespread; the highest expression is found
in the cardiovascular system, with low levels
in muscle. In the vasculature, T-cadherin is
localized to the intima and media and is
expressed on endothelial and smooth muscle
cells. Expression was shown to be upregulated
in the neointima of mouse carotid artery after
injury caused by a balloon catheter.” Inter-
estingly, T-cadherin has recently been reported
to be a receptor for the hexameric and HMW
forms of adiponectin; this was demonstrated
using a series of expression-cloning studies
with panned infected cells on recombinant
adiponectin linked to magnetic beads.?

'Heart failure is generally considered to
begin with myocyte damage caused by a
variety of pathological conditions, including
ischaemia, toxins and myocardial infection.
The heart compensates by dilatation and
cellular hypertrophy, and eventually decom-
pensates, leading to heart failure. The pro-
inflammatory cytokine tumour necrosis
factor-o. (TNF-o) has been postulated to be
one of the pathogenetic factors responsible
for the progression from compensated to
decompensated heart failure.’ Yokoyama and
colleagues’® demonstrated that the non-failing
human heart does not express TNF-o,, whereas
the failing human heart expresses significant
amounts of this cytokine. Moreover, TNF-o
immediately inhibits contractility of isolated
cardiac myocytes in a dose-dependent manner;
this negative inotropic action is completely
reversible upon removal of TNF-c..1°

In the light of these different findings, we
hypothesized that adiponectin, its receptor
T-cadherin and TNF-o. may contribute to the
processes of myocardial injury. In this study,
the presence or absence of adiponectin,

T-cadherin and TNF-a in damaged myocytes
obtained from autopsied patients with acute
or old myocardial infarction (MI) or dilated
cardiomyopathy (DCM) was determined
using immunohistochemical staining. In
addition, we analysed differences in the
degree of reactivity for each molecule in the
myocardium between the two groups.

Patients and methods

PATIENTS

Patients with a confirmed histopathological
diagnosis of acute or old Ml or a diagnosis of
DCM, in whom autopsy examinations were
performed in the Department of Clinical
Pathology, Kanazawa Medical University
Hospital, Ishikawa, Japan, between 1984
and 2004, were randomly selected for
inclusion-in the study. Autopsied cases from
the same period with no cardiac lesions of
any kind were also enrolled as normal
controls. All individuals were autopsied
within 6 h of death. Ethical approval from

- our institution was not needed, since written

consent for each autopsy examination was
obtained from each patient’s family members.

PREPARATION OF SPECIMENS

In the controls, normal myocardial tissue
and surrounding pericardial tissue were
dissected from the left ventricle and
ventricular septum. In individuals with MI or
DCM, the myocardial lesion and surrounding
pericardium were dissected in the same
manner. Specimens were fixed with 10%
neutral buffered formaldehyde and embedded
in paraffin, and thin sections were treated with
haematoxylin and eosin and Azan-Mallory
staining. Based on the histopathological
findings, each MI lesion was staged as
follows: stage I, early MI; stage II, established
myocardial necrosis; stage IIlI, macrophage
infiltration; stage 1V, granulation formation;
stage V, scar formation.1!
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IMMUNOHISTOCHEMICAL STAINING
Immunohistochemical staining was per-
formed on subserial transverse ventricular
myocardium and pericardium paraffin
sections, using a streptavidin biotin complex
method (K0675 or E0466, Dako Cytomation
Co. Ltd, Kyoto, Japan). The following
primary antibodies were used: rabbit poly-
clonal anti-human adiponectin antibody at
a dilution of 1:500 (AB3784P, Chemicon
International Inc., Temecula, CA, USA);
rabbit polyclonal anti-human T-cadherin
antibody at a dilution of 1:200 (sc-7940,
Santa Cruz Biotechnology Inc., Santa Cruz,
CA, USA); and goat polyclonal anti-human
INF-0. antibody at a dilution of 1:500
(RC210, Dako Cytomation). The immuno-
staining was visualized by treating the slides
with 3,3'-diaminobezidine tetrahydrochloride
and counterstaining with haematoxylin.
Negative control slides were treated with
normal diluted rabbit or goat serum. For
each slide, an area containing approx-
imately 50 myocytes corresponding to the
damaged areas found on haematoxylin and
eosin and Azan-Mallory staining was
blindly reviewed by a pathologist and
semiquantitatively graded according to the
degree of immunoreactivity for adiponectin,
T-cadherin and TNF-o: O, no staining; 1+,
focal staining; 2+, diffuse weak staining; 3+,
diffuse moderate staining; 4+, diffuse strong
staining.”? The slides were also compared
with the respective negative control slides to
exclude non-specific staining.

STATISTICAL ANALYSIS

Differences in the degree of immuno-
reactivity for each molecule in the damaged
myocytes between the MI and the
DCM group were analysed using the
Mann-Whitney U-test. A P-value of
< 0.05 was considered to be statistically
significant.

Results

PATIENT CHARACTERISTICS

Fourteen patients with a confirmed histo-
pathological diagnosis of acute (n = 8) or old
(n = 6) MI, seven patients with DCM and four
controls were included in the study. Of the
14 patients with MI, nine were male and
five were female. On histopathological exam-
ination, two were stage |, three were stage II,
three were stage 11I, four were stage IV and
two were stage V. The mean age of the MI
patients was 74.9 + 14.1 years (range 36 -
88 years). Of the seven patients with DCM,
five were male and two were female, and the
mean age was 51.4 £ 24.5 years (range 17 -
76 years). Of the four control patients
without cardiac lesions, three were male and
one was female, and the mean age was
55.0 + 21.0 years (range 33 — 78 years). The
main histopathological diagnoses at autopsy
for the control subjects were subarachnoid
haemorrhage, = acute "leukaemia, liver
cirrhosis and pancreatic cancer, respectively.

IMMUNOREACTIVITY IN NORMAL
CARDIOMYOCYTES

Adiponectin and TNF-o. were not seen in non-
damaged myocytes obtained from the four
control subjects, but positive reactivity for
adiponectin was observed in pericardial adipo-
cytes. T-cadherin was weakly detected in normal
myocytes and the surrounding vessel walls.

IMMUNOREACTIVITY IN DAMAGED

CARDIOMYOCYTES

Moderate to strong immunoreactivity for
adiponectin was seen at the periphery of
injured myocytes from MI and DCM patients
(Fig. 1). There was also weak to moderate
reactivity for T-cadherin at the periphery of
damaged myocytes (Fig. 2). In addition,
moderate to strong intracellular reactivity
for TNF-0, was seen in the myocytes (Fig. 3).

238




T Takahashi, S Saegusa, H Sumino et al.

Adiponectin, T-cadherin and TNF-« in damaged human cardiomyocytes

FIGURE 1: Photomicrograph showing moderate to strong adiponectin reactivity

(arrows) in autopsy myocardial specimens from patients with myocardial infarction
(MI) or dilated cardiomyopathy (DCM). x 75
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FIGURE 2: Photomicrograph showing weak to moderate T-cadherin reactivity
(arrows) in autopsy myocardial specimens from patients with myocardial infarction

(M) or dilated cardiomyopathy (DCM). x 75
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FIGURE 3: Photomicrograph showing moderate to strong intracellular tumour
necrosis factor-o. reactivity (arrows) in autopsy myocardial specimens from patients
with myocardial infarction (M) or dilated cardiomyopathy (DCM). x 75
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The degrees of reactivity for each molecule
in the damaged myocytes from individuals
with MI or DCM are shown in Fig. 4. There
were no statistically significant differences
between the two patient groups.

Discussion

High plasma adiponectin concentrations
were associated with a lower risk of MI
during 6 years of follow-up in a nested
case—control study among 18225 male
participants aged 40 - 75 years.!® Possible
utilization of adiponectin in the coronary
artery and/or heart has been described for
non-diabetic patients based on a trans-
cardiac gradient of adiponectin levels
from aortic root to coronary sinus.** It is
interesting that immunostaining for
adiponectin was observed at the periphery of
damaged cardiomyocytes in lesions at the
granulative stage obtained from autopsied
hearts with infarction.’® In another

immunohistochemical ~ analysis,  the
boundaries of mouse hepatocytes were
positive for adiponectin after 3 — 6 h of
carbon tetrachloride treatment, and the
cytoplasm was intensely stained after 18 h of
treatment.’® The authors suggested that
adiponectin was produced by the damaged
hepatocytes, and undergoes tissue damage-
induced transcriptional regulation.'® In the
present study, adiponectin was seen in
damaged myocytes from both DCM and Ml
patients, suggesting that the adipose tissue-
specific cytokine adiponectin may have
important implications for the processes of
myocardial damage.

The adiponectin receptors AdipoR1 and
AdipoR2 are expressed ubiquitously in most
organs, but in particular AdipoR1 is found in
skeletal muscle and AdipoR2 in liver.!’
Complementary DNA for these receptors has
been cloned, and they have been shown to
be distantly related to the family of seven-

4
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FIGURE 4: Degrees of immunoreactivity for adiponectin, T-cadherin and tumour
necrosis factor-o, in damaged myocytes obtained from 14 autopsied patients with
myocardial infarction (M) or dilated cardiomyopathy (DCM) J
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transmembrane-spanning G protein-coupled
receptors.” However, these receptors have an
inverted topology with an intracellular
N terminus, unlike other seven-trans-
membrane spanning receptors.® In addition,
the extracellular portion of these molecules
is small, which is distinct from the members
of this class of receptors that bind peptide
hormone.? T-cadherin, a glycosylphosphat-
idylinositol-anchored extracellular protein,
has been shown to be a novel receptor for the
hexameric and HMW forms of adiponectin.?
In the present study, both T-cadherin and
adiponectin were seen in damaged
myocardial cells from autopsied MI or DCM
patients. This indicates that damaged
cardiac cells may possess an adiponectin
autocrine system, which leads to protection
against the progression of myocardial injury.
TNF-o. expression was also observed in the
damaged myocytes from subjects with DCM
and MI using immunohistochemical staining
as previously demonstrated.” We found
cytoplasmic or perinuclear distribution of

TNF-o. expression in the damaged myocytes,
and peripheral distribution of adiponectin
expression in the injured cells.

In conclusion, the results of the present
study suggest that the presence of
adiponectin and TNF-a in damaged
myocytes may contribute to the processes
of myocardial injury occurring in MI and
DCM.
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