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ABSTRACT

Collagen materials have heen utilized in medicine and den-
tistry hecause of their proven biocompatibility and capability
of promoting wound healing. The aim of the presenr experi-
mental study was to perform a histomorphometric evaluation
of the effect of hovine collugen granules on post-extraction
alveolur wound healing in raty. Twenty male Wistar rats were
submitted to biluteral extraction of the first lower molars under
ketamine/xylazine unesthesia according to the technigue previ-
ously described by Guglielmaotti and Cabrini. Sterile Bovine
collagen granules of approximarely 80 = 10 um (Membracel

G, Lab. Celina, Buenos Aires) were hydrated with saline solu-

tion and placed into the rigrrl.nesial socket {experimental side)
with gentle pressure, completely filling the site. The conrralat-
erul sockets were considered us the control side. Sutures were
not performed. After surgery neither special diet nor antibi-

otics were given. The rats were fed rat chow and water ad libi-
tum. All the animals swere killed on the 30% day following
surgery by ether overdose. The jaws were dissected, radi-
ographed, decalcified, and embedded in paraffin. Sections were
obtained at the level of the first molar mesial socket in a bucco-
lingual orientation and stained with hematoxvlin-eosin. The
rrabecular area and volume density of trabecular bone were
measured histomorphometrically. The trabecular area was
greater in alveoli ireated with collagen grunules than in con-
ol alveoli (P<0.05). Values of volume density of trabecular
bone were greater in experimental than in control sockets
(P<0.05).-This-experimental study_provides_evidence forihe.
use of hovine collugen granules as bone grafting material, as a

therapeutic alternative to fill postextraction sockets.
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EVALUACION HISTOMORFOMET_RICA DEL EFECTO DE GRANULOS DE COLAGENO BOVINO
EN LA REPARACION OSEA. ESTUDIO EXPERIMENTAL EN RATAS

RESUMEN

La biocompatibilidad del colageno determind la utilizacion del
mismo comeo material de implante. EI objerivo del presente estudio
Jue evaluar histomorfomérricamente los efecros de grdanulos de
coldgeno bovino en un modelo experimental de cicatrizacion dsea
past-extraccién dentaria. Se wiilizaron 20 ratas Wistar macho, a
las que bajo anestesia, se procedic a la exodoncia de los primeroy
molares inferiores siguiendo la metodologia descripta por Gugliel-
motti y Cabrini. En el alvéolo mesial dergcho se implantaron
granulos de coldgeno bovino de aproximadamente 80 + 10 pm
(Membracel G Lab. Celina, Buenos Aires) vehiculizados con solu-

cion fisioldgica estéril. Los alvéoloy contralaterales se wtilizaron
como control. No se realizd suttra ni se adminisird antibioticoie-
rupia. Los animales fueron sucrificados por sobredosis de éter a
loy 30 dias post-implantacion, se resecaron las mandibulas, se fija-

INTRODUCTION

Collagen is the most abundant protein (by weight) in ani-
mals, accounting for 30% of all proteins in mammals. In
humans, 21 types of collagen (I-XXI) have been

ron en formol al 10%, radiografiaron, decalcificaron v procesaron
para su posterior mclusion en parafina. Se realizaron coites orien-
tados en sentido vestibulo-lingual a nivel del alvéolo mesial y se
colorearon con hematoxilina-eosina. Se evaludg histomorfomérri-
camente el volumen dsco total y la densidad dsea en el tercio apical
del ulvéolo. Los alvénlos donde se utilizé grdanulos de coldgeno
como material de implante evidenciaron mayor volwnen de 1efido
dseo neoformado y mayor densidad dsea con respecto a los alvéo-
los control (P<0,05).Los resultados obienidos en este modelo
experimental permitirian esiablecer que la wilizacion de gramulos
de colageno bovino no interfiere el proceso de cicatrizacion dsea
post-extraccion dentaria.

Palabras clave: coldgeno bovino, cicatrizacion dsea. histo-
morfomerria, ratas.

described (1-3). Collagens can be divided into several
subtamilies according to their primary structures and/or
forms of supramolecular organization: fibrillar collagens
(types I-111, V, and XI), and nonfibrillar collagens (1-3).



Among the vertebrate fibrillar collagens, type I
represents the most abundant protein ol the
body. It has important functions, for example,
in the mechanical properties of bones, tendons
and skin.

Biomaterials made from collagen are markelted in
two forms: the first is derived from native collagen
where the original structure of collagen, consisting
of interwoven wavy fibre bundles, is retained. The
second type of biomaterial is prepared from solubi-
lized collagen, the fibrous structure of the collagen
is not retained and the biomaterial has a densc
appearance under the microscope (4).

Collagen materials have been utilized in medicine
and dentistry because of their proven biocompati-
bility and capability of promoting wound healing
(2-7). Various collagen-based matcrials have been
used in the biomedical ficld for applications such
as abdominal wall repair, and tendon, ligament,
blood vessel replacement, peripheral nerve growth
support, soft tissue augmentation, burn and wound
dressing. Collagen membranes have also been
applied in both guided tissue and bone regencration
procedures (2-7). However, to the best of our knowl-
edge, the role of collagen granules as bone grafting
material has not been addressed to date.

The aim of the present experimental study was to
perform a histomorphometric evaluation of the
effect of bovine collagen granules on post-extrac-
tion alveolar wound healing in rats.

MATERIALS AND METHODS

Twenty male Wistar rats (80 £ 5 g body weight)
were submitted to bilateral extraction of the first
Jower molars under ketamine/xylazine anesthesia
(8/1.28 mg per 100 g of body weight) according to
the technique previously described by Guglielmotu
and Cabrini (8). Sterile Bovine collagen granules of
I approximatcly 80 + 10 um (Membracel G batch

|,#,SQ,.Lab._Celina,,B_ueno&i_rgQ_ were hydrated with
saline solution and placed into the right mesial
socket (experimental side) with gentle pressure,
completely filling the site. The contralateral sock-
ets were considered as the control side. ‘
Sutures were not performed. After surgery neither
special diet nor antibiotics were given. The rats
were fed rat chow and water ad libitum. National
Institutes of Health guidelines for the care and use
of laboratory animals (NIH Publication N° 85-23,
Rev. 1985) were observed.

All the animals were killed on the 30" day follow-
ing surgery by ether overdose. The jaws were
dissected, radiographed. decalcified in 7.5% nitric
acid, and embedded in paraffin. Sections were
obtained at the level of the first molar mesial sock-
et in a bucco-lingual orientation and stained with
hematoxylin-cosin.

A histomorphomeltric analysis based on standard
stereologic methods was performed using an image
analysis system (Kontron MOP AM 03, Carl Zeiss)
to measure tracings obtained from projections of
the sections. The trabecular area, and volume den-
sity of trabecular bone. considered as the ratio
beiween trabecular arca and total bone area, were
measured in a rectangle outlined on the apical third
of the sockel. as previously described (9). Results
are presented as mean + S.D. Statistical significance
was determined by Student’s 7 test (P<0.05).

RESULTS

Uncomplicated healing after surgery in all rats was
observed. The mucosa completely covered the
wound surface.

Radiographic Findings

Thirty days after surgery the experimental and con-
trol sockets were occupied by radiopaque tissue,
making the socket walls indistinguishable.

Histologic Findings

The alveolus of the control side was almost com-
pletely occupied by lamellar bone, its trabecular
surfaces were lined by few cuboidal osteoblasts,
predominantly bone lining cells (Fig. 1A,C). The
experimental side showed the socket filled by lamel-
lar bone and covered by cuboidal osteoblasts (Fig. 1
B.D). The implanted material was not evident,

The cpithelium completely covered the wound sur-
face in all the animals. In some cases, we observed
giant cells associated to residual implant material
in the underlying connective tissue (Fig. 2).

Histomorphometric Analysis

The trabecular area was greater in alveoli treated
with collagen granules (552 + 48 mm?)* than in
control alveoli (320 + 28 mm?) (P<0.05). Values of
volume density of trabecular bone were greater in
experimental (0.53 + 0.05) than in control sockets
(0.44 +0.07) (P<0.05).

*mm? of projection



Fig. I: Light microscopy section of the mesial socket of first molars, at 30 duys of healing withour implant material (A,C) and with
implantation of collagen granules (B,D). Both sockeis were filled with lamellar bone. A higher bone density is observed in B (H-E,
X30). Notice the trabecular surfaces lined by a higher proportion of active osieoblasis in the experimental socker (H-E, X400)).

DISCUSSION

This experimental study provides evidence that the
treatment of extraction socket with bovine collagen
granules produced a rise in ostcogencsis.

The accuracy of thc mecthodology used in this
experiment has been repeatedly verified both in

terms of the procedure of tooth extraction, and the
histometric methods (8-9). The apical third of the
alveolus is a representative area exclusively occu-
pied by new bone tissue formed during the healing
process. This methodology was employed in the
study of alveolar wound healing under local or sys-



Fig. 2: Remnants of implanted collagen (arrows) surronunded
by giant cells were observed in the subepithelial connecrive
tissue (polarized light microscopy, X50).

temic conditions, alfording a quantitative charac-
terization of the process (8-14).

Collagen has a number of biological properties,
which makes it a widely employed biomaterial (4-
7). Tt is a nawral substrate for the support and
growth of a variety of cells and tissues in the body.
It works as a framework in conjunction with other
cxtracellular molecules such as glycosaminogly-
cans and fibronectin. In addition, it is thought that
collagen may promote wound healing through clot
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