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Fig. 1. Schematic drawing of orthodontic
appliance for moving the upper first
molar of the rat buccally. Arrow

indicates the direction of tooth move-

ment.
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— ABSTRACT -

AN ELECTRON MICROSCOPIC STUDY ON THE ALVEOLAR
BONE REMODELLING IN PRESSURE ZONES
OF RAT MOLAR PERIODONTIUM ASSOCIATED WITH
ORTHODONTIC TOOTH MOVEMENT

Yo Sun Soun, D.D.S., M.S.D., Ki Soo Lee, D.D.S., M.S.D., Ph.D.

Department of Orthodontics, College of Dentistry,
Kyung Hee University.

The tissue reactions concerned in alveolar bone remodelling at the pressure zones of rat
molar periodontium associated with the application of force (15 gm) to the maxillary first molar
teeth of the albino rats were studied by the transmission electron microscopy.

Osteoclasts referrable to bone resorption were observed thereafter 3 hour survival period
and undermining resorption was generated thenceforth 2 day survival period. Bone resorption,
reversal zone and new bone formation were simultaneously observed adjacent to the zone of
undermining resorption in the 7 day survival period. Osteoclasts with well developed primary
lysosome, ruffled border, clear zone, granules and Golgi apparatus were detected at the zone
of the bone resorption, and dark and bright cells adjacent to the osteoclasts as well. Mononuclear
cells and perpendicularly arranged collagenous fibers were observed in the reversal zone and,
on the other hand, osteoblasts with well developed Golgi apparatus and rough endoplasmic reti-

culum were detected at the zone of bone formation.
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EXPLANATION OF FIGURES

Buccal periodontal ligament and alveolar bone(B) of maxillary first molar(T) of a control
rat without orthodontic force application, Note the scalloped appearance (arrow) of
bone surface with a few osteoblast and few osteocfast. Toluidine blue stain. Magnifi-
cation, X400.

Compressed buccal periodontal ligament and alveolar bone(B) of maxillary first molar(T)
treated with 15 gm force for 3 hours. Note the disoriented periodontal fibers and the
appearance of a few osteoclasts (arrows). Toluidine blue stain. Magnification, X400.
Compressed buccal periodontal ligament and alveolar bone(B) of maxillary first molar
treated with 15 gm force for 6 hours. Note the multinucleated osteoclasts (arrows)
on the bone surface. Toluidine blue stain. Magnification, X400.

Alveolar bone, bone marrow space and hyalinized periodontal ligament of maxillary
first molar treated with 15 gm force for 2 days. Note the osteoclast (arrow} and a lot
of cells in the bone marrow space adjacent to hyalinized periodontal ligament. Toluidine
blue stain. Magnification, X400.

Undermining bone resorption and hyalinized periodontal ligament of maxillary first
molar treated with 15 gm force for 7 days, Note the undermining bone resorption at
bone marrow and around under the hyalinized periodontal ligament. H, hyalinized
periodontal ligament. Arrows, osteoclasts. Toluidine blue stain. Magnification, X400.
Undermining bone resorption from the apical side under the hyalinized periodontal
ligament(H) of maxillary first molar treated with 15 gm force for 7 days. Note that
bone resorption by osteoclast (arrow) in the Howship’s lacunae and bone formation
(arrowhead) occurred simultaneously. Toluidine blue stain. Magnification, X400.
Undermining bone resorption from the cervical side under the hyalinized periodontal
ligament(H) of maxillary first molar treated with 15 gm force for 7 days. Note that
bone resorption by osteoclast (arrow) and reversal zone (arrowhead) of bone formation
occurs simultaneously in the resorbed area, Toluidine blue stain. Magnification, X400.
Repaired periodontal ligament and bone surface of the rat maxillary first molar treated
with 15 gm force for 14 days. Note the new bone formation, reversal line (arrowhead)
and still persisting osteoclast (arrow). Toluidine blue stain, Magnification, X400.
Electron microphotograph showing a portion of osteoclast appeared in the undermining
resorption area of rat maxillary first molar after 7 day force application. Note two
nuclei (N) containing much euchromatin and a lot of mitochondria (arrows). Magnifica-
tion, X6,000.

Electron microphotograph showing a portion of osteoclast on the bone surface(B)
appeared in the undermining resorption area of rat maxillary first molar after 7 day

force application. Note the well developed clear zone(CZ), ruffled border(RB), and
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Fig. 12.

Fig. 13.

Fig. 14.

Fig. 15.

Fig. 16.

Fig. 17.

Fig. 18.

Fig. 19.

Fig. 20.

Fig. 21,

cytoplasm contained a lot of primary lysosomes(L), vacuoles(V) and a lot of free ribo-

somes. Magnification, X9,000.

Electron microphotograph showing a portion of osteoclast appeared in the undermining
resorption area of rat maxillary first molar after 7 day force application., Note the
indented large nucleus contained distinct nucleoloneme {arrow), and a lot of Golgi
apparatus (G) near the nucleus, Magnification, X15,000,

Electron microphotograph showing a portion of osteoclast appeared in the undermining
resorption area of rat maxillary first molar after 7 day force application. Note that
Golgi complex(G) consisted of flattened saccules, vesicles and vacuoles, and that mito-
chondria showed well-developed cisternae. Magnification, X24,000.

Electron microphotograph of dark mononuclear cell(DC) near the osteoclast(QC) ad-
jacent to bone(B) in the undermining bone resorption area. Duration, 7 days. Magnifi-
cation, X6,000.

Electron micro:photograph of bright mononuclear cell(BC) near the osteoclast(GC)
adjacent to bone(B) in the undermining bone resorption area, Duration, 7 days. Magnifi-
cation, X6,000.

Electron microphotograph of macrophages(M) adjacent new capillary(C) in the area
of repair of undermining bone resorption. Duration, 7 days. Magnification, X9,000.
Electron microphotograph of the reversal zone in the undermining bone resorption
area. Note a few mononuclear cells with moderately developed rER in the reversal zone,
Duration, 7 days. Magnification, X9,000.

Electron microphotograph of the reversal zone in the undermining bone resorption
area. Note that a part of collagen fibrils{(CF) oriented perpendicular to the resorbed
bone surface and a part of collagen fibrils detached from the bone surface(B). Mono-
nuclear fibroblast-like cell(F) founded adjacent to the collagen fibers. Duration, 7 days.
Magnification, X6,000.

Electron microphotograph of the reversal zone in the undermining bone resorption area.
Note the osteoblast-like cells(O) with well developed rER on the bone surface. Duration,
7 days. Magnification, X9,000.

Electron microphotograph of osteoblast(OB) in the new bone formation area, Note
the osteocyte differentiation from the osteoblast, Duration, 14 days. Magnification,
X6,000.

Electron microphotograph of osteoblast in the new bone formation area. Note the
osteoblast(OB) with well developed rER and eccentric nucleus adjacent to bone. Dura-
tion, 14 days. Magnification, X9,000.
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