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Structure and function: the
fibrillar crimps of the sclera

Mario Raspanti, Marcella Reguzzoni, Carlo Dell’Orbo

rtment ofSurgcal and Momphological Sciences, Insubria
Ureversity, Varesa, Italy
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Comps ate a rﬂvg.ca] fearuce of tendons and of some
ments where are responsible for the non-lnear
havior of the tissue at low strain values. Previous smd:.es
(Raspant: ¢ @/, 2005) have shown that in all tendons these
wisible coumps correspond to a distncuve buckling and/
or to a torsion of the col fbgls, aptly named Fb-
lar crimp (Franchi er al, 2007). These are exclusve of the
collagen fibrils of tendons and Ligaments, whose subfbgls
run stzasght and parallel, while the collagen fibsals of most
tssues, whose subfibrils followr an helical course, age almost
mﬁnitelv flexcble and can withstand extreme deformation
without buckling. In the present study we investigated rwo
t:ssues whose ultzastructuce is closely related to that of ten-
dons and ligaments, ie. the sclera of mammals and the cal-
cified tendons of birds. The tissues were observed by light
nucroscopy, high-resolution scanning electzon mucroscopy
and atonuc force microscopy. The sclera appears made of
fattened fascicles of lasge and inhomogeneous collagen
Ahels, i all dicections and followine a curved or
Wavy cm structuce and zppearmce-ncg)f each fasci-
cle ace :dentical to those of tendon, as are the numerous
crimps which can be easily observed. The leg tendons of
the tuckey, whose ultrastrucruce is initally simiar to that of
all other tendons, appear to be frozen by the mineraliza-
tior: process in their fully extended state when they become
pactly calcified in the adult. Their bgls tua staight and
arzallel and no lo reveal emident 3, & t for the
gmnt trace that tbi%:‘ leave even oncecﬁ;?ﬁbzﬂx:el?aw been
straightened. The presence of crimps in the uncalc:fied
poruon of tuckey tendons is enusely corsesponding with
what was observed i all other tendons; their straightening
with mineralization is also consistent with the mechanical
behavious if the t:ssue, since the camps lose any functon
once the co fbsls are cemented and xmmob.hzed by
the nmunesal phase. Less obvious was the presence of camps
in the scleal fascicles, becaunse this tissue is maintamned ua-
der contunuons tension by the intraocular pressuze (IOP)
and is never able to relax and recoil as unloaded tendons
do. A typ:cal intraocular pressuce of 20-30 mmHg would
mduce in the far sclera a tension of 30-80 kEN/m*, which
could stll cozgespond to the toe region of the stress/stean
cucve. Therefore the cadmps may be ﬁxﬂvﬁmcnonzleven.n
the sclera, confirnung this tissue as a sort of hemuspherical
teandon.
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A neonatal pulse of corticosteroids modifies
the expression of tenascin-C, elastin

and smooth muscle actin and induces a
complex alteration of rat lung development

Matthias Roth-Kleiner'!, Thomas M. Berger?,Sandrine
Gremlich-Irrausch?, Stefan A. Tschanz3, Sonja |. Mund3,
Marco Stampanoni*, Johannes C. Schittny®
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Introduction: Pre- and postnatal cort:costezo:ds ase used
in pernatal medicine to improve pulmonary function in
preterm infants. To mimic this clinical sitnation and elu-
cidate its consequences, newborn rats were treated with
dexamethasone (DX).
Methods: Newbozn rats recesved DX at days P1-P< (0.1-
0.01 mg/ kg) Alveclasization was quantified stereolog:.caﬂv
by estmating the formation of new septa between days P4-
P60. The parenchymal expression of tenascin-C (TNC),
smooth nmscle actin (SMA), and elastin was observed by
immunofiuorescence and TNC- -gene eXpIession Was meas-
uced by qRT-PCR.
Results: Under DX-tzeatment alveolarization was ficst de-
layed (P6-P10) but finished ead:er (P36 versus P60) at the
same level as the controls. TINC expression concentrated at
the septal ups and was imz:ted to the saccular and the eulj.'
alveolar stage (P1-P14). DX treatment suppressed t
racdy TNC gene expression acound P4 and delayed but
prolonged TNC protein expression by some days. Ehsnn
and SMA expression, concentrated at the septal tips, were
alzo delaved by DX.
Discussion: Even if the final state of luag development
was mndistngnishable betvreen weated and vntzeated an:-
mals, DX induced a complex alteration of the uming by
and accelesating the formation of alveolar septa.
TINC :s expressed, probably due to its mechano-sensing
properties at the entzance ang of the alveolus. Its expres-
s:on staces before and specifically at the sites of new septal
formation and :s co-localized with elastin and SMA expres-
sion. DX delays and prolongs TNC expression. We hypoth-
esize that TNC, in combination with elastin and smooth
muscles is mnvolved in the contzol of alveolagization and
may be important for Inng regeneration
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