
EWRR abstracts

Ann Rheum Dis 2011;70(Suppl 2):A1–A94 A21

A51   MAPK-ACTIVATED PROTEIN KINASE-2 REGULATES 
PHYSIOLOGICAL BONE TURNOVER

Tobias Braun,1 Johannes Lepper,1 Patrick Lezuo,2 Georg Schett,1 Jochen 

Zwerina1,3 1Department of Internal Medicine 3, University Erlangen-Nuremberg, 

Erlangen, Germany; 2OA Research Institute, Davos, Switzerland; 34th Medical 

Department, Ludwig Bolzmann Institute of Osteology, Hanusch Hospital, Vienna, 

Austria

03_EWRR_abstract_70(Suppl 2).indd   2103_EWRR_abstract_70(Suppl 2).indd   21 2/12/2011   12:29:44 PM2/12/2011   12:29:44 PM

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.2010.148965.21 on 22 F
ebruary 2011. D

ow
nloaded from

 

http://ard.bmj.com/


EWRR abstracts

Ann Rheum Dis 2011;70(Suppl 2):A1–A94A22

10.1136/ard.2010.148965.21

Mitogen-activated protein kinase (MAPK)-activated protein 
kinase-2 (MK2) is a main target of MAPK p38, a key intracellu-
lar signal transduction molecule mediating osteoclastogenesis 
and infl ammation. MK2 defi cient mice are healthy and fertile 
in contrast to p38 defi cient mice. Aim of this study is to deter-
mine whether MK2 contributes to the regulation of physiolog-
ical bone turnover and to identify a potential mechanism.
To determine the bone phenotype the authors analysed a 
Tartrate resistant acid phosphatase (TRAP)-staining and a 
goldner staining of the tibia by histomorphometrie and did 
a μCT scan of the tibia. The mechanical stability of the bone 
was detected using the four point bending experiment. Serum 
bone turnover markers (Osteocalcin and RatLaps) and serum 
level of Receptor activator of nuclear factor κB ligand (RANKL) 
and Osteoprotegrin (OPG) were detected by ELISA. To anal-
yse osteoclastogenesis the authors determined the number of 
osteoclast precursor cells in the bone marrow by Fluoreszenz 
activated cell sorter (FACS) and generated osteoclasts from 
bone marrow cells ex vivo. To analyse intracellular signal-
ling pathways, the authors stimulated these osteoclasts with 
tumour necrosis factor α (TNFα) and detected the phosphory-
lation of kinases by western blot. Gene expression of osteo-
clasts was detected by real-time PCR.
Histomorphometrie showed increased trabecular volume and 
trabecular number and decreased trabecular separation in 
MK2 defi cient mice compared to wildtype. The μCT analysis 
confi rmed these results and showed an increased bone density 
in MK2 defi cient mice. Thus the four point bending experi-
ment demonstrated a higher mechanical stability of bone of 
these mice. The number of osteoclasts was reduced while the 
number of osteoblasts was not altered in MK2 defi cient mice. 
Serum Osteocalcin and RatLaps levels were decreased while 
OPG was increased and RANKL was not altered. Ex vivo 
osteoclastogenesis was clearly reduced in MK2 defi cient mice 
compared to wildtype mice while the number of CD11b pre-
cursors in the bone marrow was equal. The phosphorylation 
of p38, serine/threonine protein kinase (AKT) and extracellu-
lar signal regulated kinase (ERK) was increased in TNFα stim-
ulated MK2 defi cient osteoclasts. Gene expression of TRAP, 
osteoclast associated receptor (OSCAR), matrix metalloprotei-
nase 9 and receptor activator of nuclear factor κB (RANK) was 
decreased in MK2 defi cient osteoclasts.
MK2 defi cient mice have an increased bone density and a 
reduced number of osteoclasts. This is due to impaired osteo-
clastogenesis in consequence of reduced expression of osteo-
clast specifi c genes. Thus MK2 plays an important role in 
physiological bone turnover by regulating osteoclastogenesis.
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