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The effect of Adipokines secreted from adipocyte in skeletal muscle on chronic
pain
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Skeletal muscle atrophy with fatty degeneration and infiltration is often
caused by tendon rupture or nerve damage. Adipokines secreted from infiltrated adipocyte is known to
contribute to chronic inflammation. We focused on Adiponectin, and evaluated its effect on chronic

inflammation.

We added Adiponectin to the muscle-derived cells cultured under inflammatory circumstances.
Adiponectin showed the anti-inflammatory effect in this experiment. In in vivo experiment, muscle
atrophy and fatty infiltration were observed in both torn tendon group and nerve damage group. The
inflammatory cytokine was stimulated in atrophied and degenerated muscle. Simultaneously,
Adiponectin was down-regulated in the endmysium of the atrophied muscle. Our results suggest that,
in the atrophied and fatty infiltrated muscle caused by trauma such as tendon rupture and nerve
damage, inflammation delays and chronic adipose inflammation would aggravate the clinical outcome.



1. 2)

(©))
in vitro
1.0x 10° cell/cm?
@) IL-18 1.0 ng/ml
0.3u g/ml, 1.0u g/ml
IL-6 TNFa 24 WST assay
MMP-2, MMP-9
(5-8) in vivo
12 SD
©))
3mm 5mm
5
4
HE

AdipoR1



RT-PCR

unpaired t

0.3up g/ml

adiponectin

MMP-9

adiponectin

la

WST assay
1.1

1.05 %

1
0.95
0.9
0.85
0.8

1b

MMP-2

[ L =]

real-time

P<0.05

24

1.0u g/ml

la. :

MMP-2

1b. :

¥ control
® adionectin 0
" adiponectoin 0.3

" adiponectin 1.0

® control
® adiponectin 0
¥ adiponectin 0.3

¥ adiponectin 1.0

200
160
120

80

40

1.4
1.2

0.8
0.6
0.4
0.2

HE

HE

MMP-9
® ontrol
" .diponectin 0
®adiponectin 0.3
®adi tin 1.0
B adiponectin
2. . control
Ve e A CRR/fthE)
* " control
¥ R e 7
I B

control RS TV




Adiponectin

control BT BRITELE L -

6
5 |
.[.‘”I‘.l':\_
| ‘ ol |
B R R T L
3 :

Adipo R1 :

"

control MEHAETET fEr 7 -

Myogenine
3.5 .
B NS

PCR mRNA 2.5 ‘ B ontro
IL-6 £ | T 7

s

| Bkt 2t 7 L

l
PPARy , C/EBP . .

- Atorgin—1
myogenin
atrogin

2.5 :
: ‘ ¥ control

w R

control . 1
| : e ioe 7 1

#
0.5

i invitro

o in vivo

PPAR
10 %

" control

| {I‘ﬂ\il i‘]" =,

BT 7L




Itoigawa, Y., Kishimoto, K.N., Sano, H.,
Kaneko, K., and Itoi, E. Molecular
mechanism of fatty degeneration in rotator
cuff muscle with tendon rupture. J Orthop
Res 29, 861, 2011.

Goutallier, D., Postel, JM., Bernageau, J.,
Lavau, L., and Voisin, M.C. Fatty muscle
degeneration in cuff ruptures. Pre- and
postoperative evaluation by CT scan. Clin
Orthop Relat Res, 304, 78, 1994,

Gladstone, J.N., Bishop, J.Y., Lo, I.K., and
Flatow, E.L. Fatty infiltration and atrophy of
the rotator cuff do not improve after rotator
cuff repair and correlate with poor
functional outcome. Am J Sports Med 35,
719, 2007.

Messerli, FH., Christie, B., DeCarvalho,
JG, Arigimuno, GG, Suarez, D.H.,
Dredlinski, GR., and Frohlich, E.D. Obesity
and essential hypertension. Hemodynamics,
intravascular volume, sodium excretion, and
plasma renin activity. Arch Intern Med 141,
81, 1981.

Iwabu, M., Yamauchi, T., Okada-Iwabu, M.,
Sato, K., Nakagawa, T., Funata, M.,
Yamaguchi, M., Namiki, S., Nakayama, R.,
Tabata, M., Ogata, H., Kubota, N.,
Takamoto, 1., Hayashi, Y.K., Yamauchi, N.,
Waki, H., Fukayama, M., Nishino, 1.,
Tokuyama, K., Ueki, K., Oike, Y., Ishii, S,,
Hirose, K., Shimizu, T., Touhara, K., and
Kadowaki, T. Adiponectin and AdipoR1
regulate PGC-lalpha and mitochondria by
Ca(2+) and AMPK/SIRT1. Nature 464,
1313, 2010.

Weisberg, S.P, McCann, D., Desai, M.,
Rosenbaum, M., Leibel, R.L., and Ferrante,
AW, J. Obesity is associated with
macrophage accumulation in adipose tissue.
JClin Invest 112, 1796, 2003.

Suganami T, Ogawa Y. Adipose tissue
macrophages: their role in adipose tissue
remodeling. J Leukoc Biol 88: 33,2010.

Delaigle AM, Jonas JC, Bauche 1B, Cornu
O, Brichard SM. Induction of adiponectin in
skeletal muscle by inflammatory cytokines:
in vivo and in vitro studies. Endocrinology
145: 5589, 2004.

Jortay J, Senou M, Delaigle AM. Noel L,
Funahashi T, Maeda N, Many MC, Brichard
SM. Local induction of adiponectin reduces
lipopolysaccharide-triggered skeletal
muscle damage. Endocrinology 151: 4840
2010.

http://www.

€Y

@

®

*

kobe-seikei .com/

SAKATA, Ryosuke

MIFUNE, Yutaka

INUI, Atsuyuki
UEDA, Yasuhiro
KATAOKA, Takeshi



