BMP-ANTAGONIST NOGGIN INHIBITS BONE REGENERTION
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Relevance tomusculo-skeletal conditions: This pape establishes
the role & endagienous BMPs in bone rgeneration.

Introduction : The secretecholypeptide Noggin is apotent BMP-
antagonistwhich bindswith high dfinity to BMP2 and BMP4 and

blocks their association with their cognate receptors, thus

prohibiting BMP/receptor interaction. Althowgh initially

characterizedas adorsalizing activity expressed in e Soemann

organizer durig gastrulationmammalian Nagygin hasbeenshavn

to play afundamental role in namal bone deelopment. Nagin is

highly conseved and differs by only one anino acid beween
human and mouse.

The plysiological role d endgenous BMPs in boneregeneration
is still unclear For exogenous BMPs to stinulate bone healm

such large doses areneeded that it could be geallated hat

endgenous BMPs are uninportant. We investgated if an

exogenous Nggin could inhibit bone rgeneration, bcause if so,
this would finally establish the rolefeendgenous BMPs in bone
regeneration.

M aterial and M ethods: In short, Nogginwas applied to collagen

sporges inside titanim bone chmbers, and itseffect on bone
ingrowth into the chmberwas studied histolgically (figure 1).
The bone conduction ctier (BCC) consistsfoa scrav with a
cylindrical interior spacewhich has hole$or tissie ingrowth only
at one end Thus the tissue igrowth distancefrom the holes
towards the other endfahe chanber canbe measuredas an
estimation for tissue regenerationA geneticay engineered
recanbinant human Nagin mutein, hNGe B2-Fc, which exhibits
superior phanacdinetic properties to thatfowild-type Noggin
was produced in CHO cells and digdl to hanogeneiy (>99%
purity). A volume of 16 pl was applied to colgen spoges
(HelistaffTM) that would fit in the chambers correspondig to
either 1 or 10ug Noggin per chanber. The spoges were then
lyophilized Two groups é 10 male Sprgue Davley rats were
used. Each rat received bilateral BCCs: favéNoggin and onéor
the spoge with correspondigly diluted buffer only. One group
receivedlug and the other 10 ug Noggin. The ratswere sacrifized
after 4 weeks. An intravenous injectiao of 7.3 Mbg 99mTcHDP
was given 3 h bdore sacfice d the 10 pg group, and the
scintimetric activilyy of the harvested tissweasmeasuredri a well
counter. The speanens were then preparedor decalcified
histology with sectiors parallel to the log axis of the chanber.
Histological and histmorphametric assessert was peiformed
blindly. Theareaof the irgrowing tissue ingeneral and the bone
was measured ¥ circumscribing it on a digitizing tableThe
ingrowth distance was calalated by dividing the areawith the
width of the spechen. Resultwvere anajzed by Student’spaired
t-test.

Figure 1. The Bone Conducton Chamier. Implart in position at the
proximal tibial metaptysis. The ingrowth holes (arrows) are situaed in
bone. All new ingrown tisste is sfown white in the chamter,only the lower
pat is new bone.

Results: 1ug: Totd tisue ingravth was less than noml in this
type d chamber in both Nggin and controlsCarriercollagen was
still in place and had appeargndisturbed tissue ingreth. Upon
chek it wasfound that a collgen spoge with a slightly different
production process had been detied to udy mistake. This led to
slower resorption. Haever, in the Nggn chanbers bone
formation was reduced Yo 17 % comparedto controls (p=0.03).
Total tissue igrowth did not difer.

10ug: This groupwas donewith thefast resorbig collagen spoge
(after themistake above had been corrected), and tissuevirlgro
appeared undisturbedlhe total tissue igrowth distance was
3.1mm for Noggin ard 3.0 for controls (ns). Bone gnowth was
1.0for Noggin and 1.5for controls (3% reduction; p=0.003)The
99MTcHDP upt&e was reducedyp2% (p=0.002).

Discussion The inhibition ismost likely to because by Noggn
blocking the endgenous BMPs in the rgeneratimg tissue.This
wasa specfic effect, in that bone dferentiationwas inhibited, but
not tissueingrowth in general. The histolgical picture gave no
indication for infection or ag immunolagical reaction, and the
high purity of the material alsamakes unspefic inhibitory effects
less likey. The results are in accordaneith a role fo Nogginin
skeletaldevebpment, ashas recatly been fiown by knocking out
Noggin in mice: this led to severe skeletalalformations. Not
only BMP expression, but also a balancewetnvarious BMPs
and BMP inhibitoramay accountfor skeletal developmert aswell
as fractire healing and implant fixation.
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