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Fig 1. Photograph of helical spring used in this
experiment.
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Table 1. The amounts of tooth movement in mil-
limeters at each experimental period

Day 1 095 + 005 107 £ 008 | NS

Day 3 112 £ 0.05 143 + 002 | o
Day 5 120 £ 005 170 + 0.02 ok
Day 7 129 £ 005 162 + 0.03 x
Day 14 170005 | 177 005 NS

N, group provided with normal amount of vitamin C; D
group provided with deficient amount of vitamin C; Items
with vertical bar are homogeneous subset at p < 0.05; NS,
Not significant between Group N and Group D; *, Significant
between Group N and Group D at p = 0.05; **x, Significant
between Group N and Group D at p = 0.001.
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Fig 2. Cumulative tooth movement at each experi-
mental period.
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Fig 3. Microphotographs of samples without orthodontic force application (HE x100). A, Control group. PDL

cells show well developed polarity; B, experimental group. Periondontal fibers show irregular arrange-

ment. Number of periodontal fibers and polarity of ligamental cells are decreased, alveolar bone show less

osteogenesis and fewer osteoblasts. Enlarged endosteal spaces with osteoclastic activity are seen.
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Fig 4. Microphotographs of Day 5 samples (HE x100). A, Control group (pressure side). Mild frontal bone
resorption; B, experimental group (pressure side). Undermining resorption with numerous osteoclasts; C,
control group (tension side). New bone formation and osteoblastic activity along alveolar wall; D,
experimental group (tension side). Bone formation is lesser than that of control group.
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Fig 5. Microphotographs of Day 14 samples (HE x100). A, Control group (pressure side); B, experimental
group (pressure side). More resorption activity; C, control group (tension side). Recovery of regularity
of periodontal ligament and new bone formation; D, experimental group (tension side). Periodontal
hemorrhage, tearing and inhibited bone formation.
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Fig 6. Collagen fiber staining (Masson’s trichrome x100). A, Control group at Day 14 (pressure side).
Abundant collagen fibers in the periodontal ligament area; B, experimental group at Day 5 (pressure

side). Note the lesser amount of collagen fibers.

Table 2. Number of osteoblasts at tension side of
incisor root surface for the experimental period

Day 0 182 * 16 161 £ 15 NS
Day 1 203 £ 26 190 £1 6 NS
Day 3 272+ 19 194 * 20 .
Day5 389 * 35 217 + 26 .
Day7 472+15 |  200+19 .
Day 4 5319 | 31214 .

Table 3. The expression of collagen in periodontal
ligament and alveolar bone for each experimental
period

Day 0 ++ + + +/-
Day 3 + +/- ++ +/-
Day 5 + +/- + +/-
Day 7 ++ + ++ +
Day 14 +++ ++ +++ ++

N, group provided with normal amount of vitamin C; D,
group provided with deficient amount of vitamin C; Items
with vertical bar are homogeneous subsets at p < 0.05; NS,
Not significant between group N and group D; *, significant
between group N and group D at p < 0.05.
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-, negative; *, rare; +, mild; ++, moderate; +++, severe;
PDL , periodontal ligament; ALB, alveolar bone; N, group
provided with normal amount of vitamin C; D, group
provided with deficient amount of vitamin C.
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- ORIGINAL ARTICLE -

Effect of vitamin C deficiency on the rate of orthodontic
tooth movement and alveolar bone remodeling

Mi-Kyung Kim, DDS, MSD.? Young-Jun Lee, DDS, MSD, PhD.,”
Ki-Soo Lee, DDS, MSD, PhD®

This study was undertaken to investigate the effect of vitamin C deficiency on the orthodontic
tooth movement and bony remodeling processes. Thirty six male guinea pigs were divided on the
basis of the given amount of vitamin C (normal group: 5 mg/day. deficient group: 0.2 mg/day) and
76 gm of force was applied to the maxillary incisors. Experimental animals were sacrificed at day
0, day 1, day 3, day &, day 7 and day 14 after force application and the amount of tooth movement
was measured and tissues were studied histologically. The results showed that the amount of
collagen fiber in the periodontal ligament and alveolar bone of the deficient group was less than that
of the normal group. In the stretched side. the osteoblastic activity and alveolar bone formation of
the normal group increased in a time dependent manner during experimental periods, but the
deficient group showed less activity and formation. The amount of tooth movement in the deficiency
group was more than in the normal group at day 0, day 1, day 3. day 5. and day 7. According to
the above resuits, a deficlency of vitamin C resulted in a defect of collagen synthesis of the
periodontium and inhibition of bone formation and stimulation of bone resorption with rapid tooth
movement in early periods of force application.
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