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Figure 3.

Figure 4.

Figure 5.
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Figure 7.

Figure 8.

Figure 9.

Figure 10.

Figure 11,
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Labial plate of alveolar bone of the control site (5day)

Photomicrographs showed distinguished reversal line between pre-existed bone and dense con-
nective tissue, and numerous capillary dilatation were observed not only in the gingival con-
nectve tissue but in the periodontal ligament ( H-E stain x40 and x100 ),

Lingual plate of alveolar bone of the control site (5day)

Photomicrographs showed the well organized gingival connective tissue, Many capillary were
arrangeged along the root surface closer to bone surface in the periodontal ligament. There are
no dense connective tissue covering the bone surface ( H-E stain x40 ).

Labial plate of alveolar bone of the control site (15day)

Normal trabecular pattern and thin layer of dense connective tissue were observed over the alve-
olar bone plate ( H-E stain x40 ).

Lingual plate of alveolar bone of the control site (15day)

Photomicrographs revealed thickening of connective tissue in periodontal ligament on the side
of alveolar bone to compare root surface, No significant change is observed ( H-E stain x40 and
x100 ).

Labial plate of alveolar bone of the 25mA at applied site (15day)

Trabecular pattern and bone density showed normal appearance and no remarkable change was
observed around bone surface ( H-E stain x40 and x100 ).

Lingual plate of alveolar bone of the 25mA at applied site (15day)

Osteocyte abundant bone which is located toward root surface was seperated from osteocyte
poor bone toward conective tissue (Dot line and arrowhead band) ( H-E stain x40 and x100 ).
Lingual plate of alveolar bone of the 50mA at applied site (5day)

Numerous osteocytes and new sharpey's fibers which invaded into alveolar bone are observed,
Capillaries in the periodontal ligament arranged along the bone surface, and new bone formation
were remarked from pre-existed bone as dot line ( H-E stain x40, x100 and x200 ).

Labial plate of alveolar bone of the 50mA at applied site. (15day)

Photomicrograph showed unclear boundary line between old and new bone. The loose trabec-
ular pattern are revealed whole of alveolar bone ( H-E stain x40 ).

Lingual plate of alveolar bone of the S0mA at applied site (15day)

The thickness of new bone which were inserted by sharpey's fibers increased gradually from
root apex toward alveolar crest ( H-E stain x40 ).

Root apex of the control site (15day)

The number of capillary were increased, and the capillaries were dilated with RBC congested.
Well formed Hertwig's epithelial sheath revealed on the root apex ( H-E stain x40 and x100 ),
Root apex of the control site (15day)

Root are well formed their original shape capillary dilation filled with RBC Apical area of peri-
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Figure 12, 13.

Figure 14.

Figure 15.

Figure 16,

Figure 17.

Figure 18,

Figure 19, 20,

Figure 21, 22,

Figure 23, 24,

Figure 25,

Figure 26,

odontal ligament area had dense collagenous fiber and enough space for fiber arrangement ( H-
E stain x40 and x100 ),

Root apex of the 10mA at applied site on posterior tooth (15day)

The hypercementosis phenomenon was observed on longitudial section ( Figure 12) and cross
section ( Figure 13). The trabecular pattern of alveolar bone showed loose state and many capil-
lary invaded ( H-E stain x40 and x100 ),

Anterior root apex of the 25mA at applied site (15day)

Capillary in the periodontal ligament revealed more dilatated condition with fill with RBC but
arragement of odontoblasts showed normal state, Loose connective tissue were observed in
some area of periodontal ligament ( H-E stain x40, x100 and x200).

Posterior root apex of the 25mA applied site (15day)

Capillary in the periodontal ligament revealed showed normal state. Connective tissue in some
area of periodontal ligament are dense, and pulpal tissue revealed healthy condition except cap-
illary dilatation ( H-E stain x40 and x100 ).

Root apex of the S0mA applied site (15day)

Photomicrography showed remarkable dilation of capillary in the periodontal ligament.
Inflammatory cell infiltration in the pulp tissue and loose connective tissue in periodontal liga-
ment, but normal odontoblast arragement were observed ( H-E stain x40, x100 and x200 ),

Labial side of periodontal ligament of the control site (15day)

Photomicrograph showed the normal arrangement condition of periodontal ligament which
highly close to the tooth surface ( H-E stain x40 and x100 ),

Lingual side of periodontal ligament of the control site (15day)

It was observed reversal line of alveolar bone on the perioodontal ligament side including obvi-
ous sharpeyy's fiber embedded into bone. The width of periodontal ligament revealed more
wider than labial side as dotted line ( H-E stain x40 and x100 ).

Labial & lingual side of periodontal ligament of the 10mA applied site (15day)

There were no obvious different points with control site except capillary dilatation on the lingual
side of periodntal ligament ( H-E stain x40 ).

Periodontal ligament of the control site and of the 25mA at applied site (15day)

Numerous capillaries were arranged along the bone side in the periodontal ligament. The well
distinguished reversal line was clearly between new bone and pre-existing bone. The width of
periodontal ligament was almost same thickness ( H-E stain x100 ).

Periodontal ligament of the 25mA at applied site (15day)

Photomicrography showed unclear remarkable points compare with other group ( H-E stain x40
and x100 ),

Periodontal ligament of the 50mA applied site (15day)

Highly stained dense connective tissue was well contacted to tooth surface, and many capillary
dilatated on the side of pre-existed bone in the periodontal ligament ( H-E stain x40 and x100 ).
Pulp tissue of the control site (15day)
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Figure 27,

Figure 28,

Figure 29,

The shape and arrangement of odontoblast revealed normal condition ( H-E stain x40 and x100 ),
Pulp tissue of the 10mA at applied site (15day)

Many capillaries were proliferated and were dilated condition filled with RBC, and dense arrage-
ment of odontoblast were observed ( H-E stain x40 and x100 ).

Pulp tissue of the 25mA at applied site (15day)

Degenerated odontoblasts such as large vacuole were located on the whole areas of pulp tissue,
Numerous capillary dilatation were observed on the center portion of pulp ( H-E stain x40 and
x100).

Pulp tissue of the 50mA applied site (15day)

Photomicrography showed degenerated odontoblasts located on the whole areas of pulp tissue,
Numerous capillary dilatation which were fulfilled with infalmmatory cells were observed on the
center portion of pulp ( H-E stain x40 and x100 ).

101



ARIRE (1)

Acutron multiwave 911

102



AIZIRE (1)

X100

X40

103



AIZIRE (1)

X100

X40

104



AEIRE(IV)

X40 X100

X100

105



AEIRE (V)

X40 X100 X200

X40

X40

106



AFEIRE (V1)

107



AIZIRE (VIT)

X40 X40 X100

108



AIZIRE (VIIl)

X40

X100

X100

X40

109



AFEIRE (IX)

110



-Abstract-

EFFECTS OF ELECTRICAL STIMULATION
ON THE NORMAL PERIODONTIUM

Kyung Seok Lim, Young-Hyuk Kwon, Man-sup Lee, Joon-bong Park

Department of Periodontology, Division of Dentistry, KyungHee University

The earliest reports of the use of electrical energy to directly stimulate bone healing seem to be in 1853 from
England, the techniques involved the introduction of direct current into the non-united fracture site percuta-
neously via metallic needles, with subsequent healing of the defect.

One endpoint of the periodontal therapy is to generate structure lost by periodontal diseases. Several proce-
dural advances may support regeneration of attachment, however, regeneration of alveolar bone does not
occur consistently, Therefore, factors which stimulate bone repair are areas for research in periodontal recon-
structive therapy. Effects of cytokines or growth factors on bone repair are examples of such areas. Another
one is electrical current which occurs in bone naturally, so that such bone may be particularly susceptible to
electrical therapy.

The purposes of this study were to observe the effects of electrical stimulation on the normal periodontium,
to determine whether the electricity is the useful means for periodontal regeneration or not. Forty rats weighted
about 100 gram were used and divided into 4 groups, the first group, there was no electrical stimulation with
the connection of electrodes only. In the second group, there was stimulated by the 10 mA during 10 minutes
per a day, in the third group was stimulated by the 25 mA , and the fourth by the 50 mA. At 3, 5, 10 and 15 days
post-appliance , two rats in each group were serially sacrificed. and the maxillae and the mandible processed
to paraffin, and the specimens were prepared with Hematoxylin-Eosin stain for the light microscopic evalua-

tion.
The results of this study were as follows :

1. There was the distinct reversal line on the lingual alveolar crest, whereas a little changes in the labial alve-
olar crest to the duration and amount of currents,

2. In 50 mA group, the cells were highly concentrated at the apex of anterior teeth, and was observed the
necrotic tissue, In posterior root apex, the hypercementosis was appeared, and newly formed cementum
layer has been increased continuously with the time,

3. The periodontal ligament fiber and Sharpey's fiber were arranged in order, and the bone trabeculae were
increased as the experiment proceeded by, relatively the bone marrows were decreased.

4, In the pulp tissue, the blood vessels were increased with blood congestion in the experimetal specimens
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remarkably, and the dentinal tubules were obstructed .
5. The osteoblasts in alveolar bone proper had been showed highly activity, and also observed the formation

of bone trabeculea,

In the conclusion, it was suggested that the electrical stimulation has influence on the periodontium and the

pulp tissue. However, there might be the injurious effects,

Key words : electrical stimulation, osteogenesis, periodontal regeneration, periodontal defect
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