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SUMMARY: The aim of the present study was to evaluate the changes of alveolar bone in aged rats. The mandibles of the 4-
month and 22-month aged rats were scanned by micro-CT. After the reconstruction of the alveolar bone,the distance betweren the ¢
to enamel junction (CEJ) and the alveolar bone crest (ABC) was measured. The micro architectures of the inter-radiculzoreveola
were analyzed. The 22-month rats experienced the reduction in alveolar crest height in the buccal side and the lingusdsifieaat
increase in alveolar bone loss compared with the 4-month rats. The 22-month rats had a porous microarchitecture, ttzeraialyeaudaut
was obviously dissociated with the expanded inter-bone spaces of marrow, and the bone histomorphometry analysis sh@asddhe decr
bone volumel/tissue volume and trabecular thickness in the 22-month rats. These results suggest that alveolar bone tdas and alve
trabecular bone deterioration might contribute to the weakening of molar support in the elderly.
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INTRODUCTION

Aging is associated with a progressive decline or loss Osteoporosis is a skeletal disorder characterized by
of intrinsic physiological functions, which often lead to thecompromised bone strength, predisposing the bone to an
numerous aging disorders (Camisal, 2019) Nowadays, increased risk of fracture (Shah al, 2018). Trabecular
seniors have more opportunities for dental treatment, it $¢ructural damage reflects the fragility of bone tissue, patients
essential to make efforts to preserve their teeth and maintaiith osteoporosis shows changes of trabecular pattern in the
the masticatory function. Supportive and protective roles @#w bone (Leeet al, 2019). For dental treatment of the
the alveolar bone are very critical to sustain masticatogjderly, it is essential to determine the effect of aging on the
function (Kimet al, 2021). The alveolar bone undergoesrabecular structure of the alveolar bone. Therefore, we
physiological changes with age (Lovasaataal, 2018). assessed alveolar bone changes in aged rats. The
Therefore, understanding the effect of aging on alveolar bonederstanding the effect of aging on alveolar bone would be
would be important to keep the masticatory function arfgeneficial to maintain the oral environment and the good
further life quality in a good condition. quality of life.

Alveolar bone is a component of the periodontium
which support attachment for the tooth and help the toothMATERIAL AND METHOD
endure the stress of mastication (Ké&nal). It has been
reported that there is a relationship between oral bone loss
and osteoporosis, while, the condition of systemic bone masgimals. All animal procedures were performed under
is associated with the periodontitis, which is a major factguidelines approved by the Tongji Hospital ofTongji Medical
in tooth loss in the elderly (Jeffcoat, 2005). Even thougBollege Committees on Animal Experimentation. Twelve
osteoporosis is becoming a public concern, the actual effeéeale Wistar rats, obtained from the experimental Animal
of osteoporosis on the alveolar bone remains vague.  Center of Hubei Province, were chosen randomly into two
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groups. One group was sacrificed at age 4 months. The  With the help of the Mimics software, the distance

others were sacrificed at age 22 months. All rats webetween the cementoenamel junction (CEJ) and the

housed in filter-top cages in a temperature and humiditgtveolar bone crest (ABC) was measured by the method

controlled room (20-22C and 30-70 %, respectively) with reported previously. Six sites of the root surfaces of the

a 12-hour light—dark cycle. first molars were measured, and the mean of the six values
was calculated as the bone loss for each rat.

CT image acquisition and the assessment of the alveolar

bone.The mandibles of the rats were excised gently ar&tatistical analysis.All data are presented as the means

fixed in 4 % paraformaldehyde for 48 hours. A microCmeart standard deviation. The comparison among groups

system (SkyScan1276, Kontich, Belgium) was used toas performed bythe SNK multiple comparison test after

evaluate the alveolar bone.The micro-CT parameters werene-way ANOVA test,p< 0.05 was considered statistically

as follows: slice thickness, 22mm; pixel size, 760 ¥ 768jgnificant.

voltage, 50 kV; and electrical current, 200mA.

Three-dimensional models were generated BRESULTS
MIMICS 10 software (Materialize NV, Leuven, Belgium).
The microstructure indicators of bone volume/ tissue
volume (BV/TV), trabecular thickness (Tb. Th) andCEJ-ABC distances in aged ratAccording to the micro-
trabecular number (Th. N) were determined using a regi@T reconstruction of the alveolar bone,the CEJ-ABC
of interest (ROI) by Sky scan analysis software(Cdistance of 22-month rats was 1.23 mm, while the distance
Analyser, Skyscan, Belgium). According to a previous 4-month rats was 0.95 mm (Fig. 1). The 22-month rats
study (Xuet al, 2014), the ROI was a cuboidal bone bodgxperienced the reduction in alveolar crest height,
that encompassed the roots of the mandibular first molaspecially on the lingual alveolar bone. The results of this
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Fig. 1. Effect of aging on mandibular of cementoenamel junction 8 ’é‘ _3
(CEJ) to alveolar bone crest (ABC): a) The reconstructed three- ‘S £ 101 3"55""
dimensional micro-CT images show buccal and lingual sides g 7 §
of the first mandibular molars. The distance from the CEJto @ 8 05 S
the ABC at six points is shown by the white lines; (b—d) Analysis o < ﬁ;ﬁ%
of the CEJ-ABC distance at 4-months and 22-months rats. Data E ::%E
0.0 apat

are expressed as the mearthe standard deviation (N=6; * T
indicates p < 0.05, compared with 4-months rats). 4-months 22-months
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study demonstrated significant increases in alveolar bobéSCUSSION
loss in aged rats compared with the young rats.

Porotic changes of the alveolar boneThe micro In recent decades, the elderly population is
architectures of the inter-radicular alveolar bone were alsacelerating globally (Campist al). This has resulted in
reconstructed with micro-CT images. In the interradiculaan increase in the number of elderly patients who require
septum of M1 alveolar bone of the 4-month rats, thteeatment of the oral disease. Age associated changes of the
trabeculae connected with each other and the boaleolar bone need to be taken into consideration for the
trabecular was thick and the void space was very smalkntal treatment (LOpet al., 2017). In this study, alveolar
Comparing the compact structure of alveolar bone in #ones in 4-month and 22-month rats were evaluated by
month rats, the 22-months rats had a porous micnoicro-CT. Alveolar bone loss was detected in the 22-month
architecture, the trabecular arrangement was obviousbts, this phenomenon was consistent with the age-related
dissociated with the expanded inter-bone spaces of marrolaanges in mice (Rivaldet al, 2005). These results
(Fig. 2a). indicated the alveolar bone in 22-month rats shows a
weakening of support of the molars, and this finding was
The results of bone histomorphometry analysisimilar to human’s alveolar bone profile in the elderly.
revealed significant differences in BV/TV and Tb.Th. of
the alveolar bone between 4-months and 22-months rats.  With aging, the most common systemic skeletal
22-months rats were associated with decreased BV/TV adlidease is osteoporosis which is characterized by low bone
Tb.Th compared to the 4-month rats (Figs. 2b,c)nass and deterioration of trabeculae (Rachkbhal, 2011).
Trabecular number exhibited no significant differencels rat long bones, the bone mass decreases with age in both
among the groups (Fig. 2d). These results indicagenders (Lelovast al, 2008). For the changes of the alveolar
deterpration of trabeculae of the alveolar bone in 22-monthone, BV/TV, as a parameter used to describe bone mass,
rats. was reduced significantly in 22-month rats compared to 4-
month rats. In addition to the comparation with bone mass,
changes in micro architecture were investigated to evaluate
4-months 22-months the quality of alveolar bonein 4-month and 22-month rats.
In the present study, decreased values of Th.Th in 22-month
rats indicated thinning of the trabecular structure due to
aging, which was a reason for the BV/TV reduction.These
results suggest that the reduction of bone mass and
deterioration of the trabeculae of alveolar bone resulted from
the aging in rats.

It is known that the deterioration of trabecular
structure was difficult to restore (Haris al, 2020), the
more studies on the mechanisms underlying the age-related
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Fig. 2. Effect of aging on mandibular by analysis of bone volumetric parameters: a) The interradicular septum
between the medial and distal roots of the first molar in the mandibular; (b-d) Analysis of micro-CT volumetric
parameters at 4-months and 22-months rats; bone volume/tissue volume (BV/TV), trabecular thickness (Tb.Th),
and trabecular number (Th.N). Data are expressed as thetmtiearstandard deviation (N = 6; * indicates p <
0.05, compared with 4-months rats).
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RESUMEN: El objetivo del presente estudio fue evaluar
los cambios del hueso alveolar en ratas envejecidas. Las mandibu-
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