Az SZTE Kutatdegyetemi Kivaldsagi Kozpont tuddsbazisanak
kiszélesitése és hosszu tavu szakmai fenntarthatdsaganak megalapozasa AT L
a kivalé tudomanyos utanpatlas biztositasaval” SZECHENYITERV

SZTE E6tvos Lorand Kollégium
Egészsegligyi Muhely
2011. 10. O6.
Eloadas cime: Izomregeneracio és -
adaptacio
El6add neve: Mendler Luca, SZTE AOK
Biokémiai Intézet

==
=
A projekt a op: 6 tamogatasaval,
TAMOP-4.2.2/B-10/1-2010-0012 projekt m rsfnanserorésival vl



A harantcsikolt izom felépitése
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Harantcsikolt izom
keresztmetszet, HE festés




A torzs- es vegtagizmok eredete
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Miogenikus regulalo faktorok (MRF)

-Az MRF csalad tagjai:

myoD
MRF E —
myf-5
myogenin E-box
MRF4

bHLH (basic helix-loop-helix) transzkripcidés faktorok

*Dimerizacié mas fehérjékkel — izomspecifikus
génexpresszio regulalasa



Az izomfejlodés regulaciodja
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MRF egérmutansok
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A vazizom fejlodes
molekularis szabalyozasa

Mesodermal Myogenic Early Differentiation  Late Differentiation
Determination Genes Specification/Proliferation Events AV

Mesodermal Early Myotube Mature Myotube
Progenitor




Pluripotens, szovetspecifikus 6ssejtek

57 A FACS method for isolation of stem cells
| from skeletal muscle, bone-marrow, and
other tissues?
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Seale and Rudnicki Dev Biology 2000 218:115-124



Szatellita sejtek szerepe a
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A szatellita sejtek aktivalodasanak
mechanizmusa
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A szatellita sejtek onfenntarto ciklusa
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A notexin-indukalta patkanyizom
regeneracio molekularis jellemzoéi
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Nagy izomdefektus helyreallitasa

Fig. 1 Repair of a large muscle
defect with volumetric loss.
Following injury to the muscle
with volumetric loss (a), dam-
aged and necrotic myofibers are
degraded by invading inflam-
matory cells, which attract sat-
ellite cells and remove cellular
debris (b). Satellite cells begin
to differentiate into myoblasts,
while fibroblasts begin to de-
posit scar tissue (c). The satellite
cells begin forming myotubes
that begin to fuse with existing
myofibers to form new muscle
tissue (d). In cases of volumetric
muscle loss, the formation of
scar tissue proceeds more rapid-
ly than myogenesis, with the
production of a dense cap that
prevents myofibers from bridg-
ing the wound (€) and that splits
the muscle. As a consequence,
the distal tissue (righr) that does
not contain any newromuscular
junctions becomes dennervated
(f)
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lzomregeneracio és fibrozis
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Figure 2 Regulated and dysregulated muscle regeneration. In regulated muscle regeneration, a transient inflammatory response occurs
upan injury, which includes the chemaotaxis of growth factors, oitokines, macrophages, and fibrablasts. This is followed by the activation and
proliferation of satellive cells. Once activated, myoblasts differentiate into myocytes, and then fuse together to form myofibers, which exhibit
central nuclei. This process is primarily archestrated by the expression of the myogenic regulatory factors. In dysrequlated muscle regeneration,
there is a persistert inflammataory response and overexpression of proteins such as transforming growth factor-betal (TGFR1) and myostatin,
which promate the formation of fibratic tissue o replace damaged myofibers.
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lzomrosttipusok
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Izomrosttipusok

Slow fibers
Smaller diameter,
darker color due to
myoglobin; fatigue
resistant

Fast fibers
Larger diameter, paler
color; easily fatigued
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lzomrosttipizalas
Immunhisztokémiai festés




A rosttipus molekularis szabalyozasa
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Edzeés-indukalta valtozasok a rosttipus-

osszetételben
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Izomrostosszetétel atletakban
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Az izomrosttipus az innervacio fuggvénye
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Patkany soleus izom:
denervalas, reinnervalas, regeneracio

\e Normal soleus (patkany)

l

Denervacio / reinnervacio (n. ischiadicus graft)

l 3 honap

\. Reinnervalt soleus izom

Eltavolitas es analizis Regeneracio indukcio (im. notexin injekcio)
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\0 Regeneralt-reinnervalt soleus izom
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Eltavolitas és analizis
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Az innervacio karosodasanak kovetkezmeényei

Denervacio / reinnervacio: izomfunkcid |

részleges denervacio csokkent regeneracio:

az izom belso adaptacios
karosodasa

nem megfelel§
reinnervacio

(Molekularis mechanizmusok?)

= morfoldgiai karosodas = morfolégiai karosodas, rostszam |
= abnormalis motoros véglemezek = abnormalis motoros véglemezek
= rostosszetétel: lassu-gyors eltolodas = rostosszeteétel: tovabbi gyorsulas

(MHCIIB!)



Idegseérult izmok terapias alternativai

|ldegrekonstrukcios mitétek

|lzom eredetl faktorokat célzo terapias modszerek



A rostméret molekularis szabalyozasa
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Figure 1 Schematic overview of a signalling network downstream of the
growth factor IGF-1, emphasizing the primary role of the PI(3)K/Akt/mTOR
cascade, linking receptor tyrosine kinase derived signals to growth regula-
tory mechanisms. The data also suggest possible cross-alk between the interact-
ing kinases Akt and mTOR, and the NFAT-C1 transcription factor.
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Rostmeéret/ izomnovekedés/ regeneracio
szabalyozasa: Miosztatin

« Miosztatin: izomspecifikus novekedési faktor
(TGF-P3 csalad)

* |zomnovekedés/regeneracio gatlasa

« Miosztatin gén mutacidja: Hiperizmoltsag




Miosztatin szekréci
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A miosztatin gatlo szerepe az izom
proliferacioban és differenciacioban
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(Langley et al. JBC 2002 277:49831-49840)



Az izomhipertréfia szabalyozasi lehetoségei
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Figure 4 Diagram designed to represent positive and negative factors leading to muscle hypertrophy via
activation of satellite cells.



Miosztatin gatloszerek:
idealis izomnovelo doppingszerek?!
ey ———
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MYOSTATIN MODULATOR ™ -

Peak Wellness BioPharma

“ 30 Baseline avg. 27.5pg/ml

10 12.6pg/mi avg.* (12-18 hours after taking)

ELAPSED TIME (HOURS)



Koszonom a figyelmet!




