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Experimental mesial movement of the
M, with closed coil spring in rat.

Fig. 1.
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Fig. 2. Diagram of the maxillary first molar
showing the location of the areas
studied.
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Fig. 3. Durational change for the vacuolization

of odontoblastic layer in control and ex-
perimental specimens.
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Fig. 4.

IMME ! 7 1; . n 28{0aY)
Durational change for the displacement
of odontoblast nuclei into the dentinal
tubule in control and experimental

specimens.

Table 1. The number of specimen for the vacuolization of odontoblastic layer in groups

Control Imme. 1 day 7 days 14 days 21 days 28 days
Total 25 25 25 25 25 25 25
Vacuole 4 21 22 18 10 8 6
Non-vacuole 21 4 7 15 17 19

Statistically significant {p < 0.01} by x3-test.

Tabie Il. The number of specimen for the displaced cdontoblast nuclei into the dentinal tubule in groups

Control Imme. 1 day 7 days 14 days 21 days 28 days
Tota! 25 25 25 25 25 25 25
Displaced 2 9 5 6 4 3
Non-displaced 23 16 17 20 19 21 22
Statistically not significant {p > 0.05)} by %2 -test.
Table 111 The number of specimen for the extravasated erythrocyte in the puip

Control tmme, 1 day 7 days 14 days 21 days 28 days
Total 25 25 25 25 256 25 25
Extravasated 5 23 22 16 11 7 5
Non-extravasated 20 2 9 14 18 20

Statistically significant {p < 0.01) by x*-test.
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Fig. 5. Durational change for the extravasation Fig. 6. Durational change for the number of
of erythrocyte in control and experi- capillary exhibited specimen in odonto-
mental specimens. blastic layer.

Table 1V. The number of capillary exhibited specimen in the odontoblastic layer

Control Imme. 1 day 7 days 14 days 21 days 28 days
Total 25 25 25 25 25 25 25
Capillary 3 10 8 9 7 4 4
Non-capillary 22 15 17 16 18 21 21
Statistically not significant {p > 0.05) by x2 -test.
Table V. The number of root resorption exhibited specimen in the root apex
Control Imme. 1 day 7 days 14-days 21 days 28 days
Total 25 25 25 25 5 25 25
Capillary _ 2 25 24 20 18 15 13
Non-resorption 23 0 1 5 7 10 12
Statistically significant (p < 0.01) by x2-test.
Table VI. The mean value of collagenous fiber density on the pulp
Control Imme. 1 day 7 days 14 days 21 days 28 days
N 25 25 25 25 25 25 25
Density 1.12+0.60 0.32+056** 0.52+0.71 1.16*Q.75 1.48+0.71 1.71x0.54 1,8010.50*

* Statistically significant (p <0.05) by x*-test.
** Statistically highly signifcant {p <<0.01) by ANOVA and Scheffe test.
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Fig. 7. Durational change for the number of
root resorption exhibited specimen in

1

root apex.
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Fig. 8. Durational change for the mean value of
pulpal collagenous fiber density in
groups.

The index of collagenous fiber density.

0: Fiber density is less than control
(Fib. 18).

i: Fiber density is the same as control
(Fig. 14).

2: Fiber density is more than control
(Fig. 30).

Tabls Vil. The statistical table of collagenous fiber dens iy between wo groups in the pulp

Control Imme. 1 days 7 days 14 days 21 days 28 days

Conirol
imme. b

1 day NS NS

7 days NS il NS
14 days NS bl o " NS
21 days NS b *e NS NS
28 days . b bl NS NS NS

NS, Non significant
* Statisticatly significant (p <0.06) by ANOVA and Scheffé test.
** Statistically highly significant (p < 0.01) by ANOVA and Scheff& test.

Controt

fmme,

1 day

7 days 14 days 21 days 28 days

N

25
Density 52841537 43.9213.34*

25

25

25 25 25 25

48.2014,24 57281674 §5841t551** 08.4818.68** 108.08+10.96**

* Statistically significant {p <0.05) by ANOVA and Scheffé test.
** Statistically highly significant (p <0.01) by ANQVA and Scheff§ test.
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Table tX. Statistical table of mean cell number per 10 um x 10 #m between two groups in the pulp

Control Imme. 1 day 7 days 14 days 21 days 28 days

Control
Imme. *

1 day NS NS

7 days NS i i
14 days e P s ™
21 days e e .- e s
28 days P ™ e e s “e

NS, Non significant

* Statistically significant {p <0.05) by ANOVA and Scheff6 test.
*# Sratistically highly significant (p <0.01) by ANOVA and_ Scheffé test.

1001

5t

OF CELLS

MEAN NUMBER

a5y

MME 1 ; 1 21 28(0AY)
Fig. 9. Durational change for the mean cell
number of pulpal fibroblast per 10 um
x 10 um in groups.
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Fib. 10. Diagram of displaced odontoblast nuclei
and organells into the dentinal tubles.
(From Major, I.A.: Dentin-predentin
complex and its permeability. J. Dent.
Res. 64:21-627, 198S).
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Fig. 11. When the pulp tissue was injured pulp cells, endothelial cells, and pericytes engage in
intensive mitosis, become undifferentiated mesenchymal cells, and acquire a multipo-
tency for differentiation. On the contrary, original odontoblasts are led into degenera-

tion and necrosis.

The undifferentiated mesenchymal cells redifferentiate into new

odontoblasts, pulp cells, endothelial cells, and pericytes. (From Yamamura, T.: Differen-
tiation of pulpal cells and inductive influences of various matrices with reference to
pulpal wound healing. J. Dent. Res. 64:530-540, 1985).
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— ABSTRACT —

A HISTOLOGIC STUDY OF PULPAL REACTION AFTER
EXPERIMENTAL TOOTH MOVEMENT IN RATS

Keun Ho, Jin, D.D.S., Sung Joon, Hong, D.D.S., MS.D., Ph.D.

Department of Orthodontics, College of Dentistry, Chonbuk National University

it was the aim of this investigation to evaluate some histologic aspect of rat pulp tissue after
it had been compromised by an experimental orthodontic force. Experimental animals of thirty
five Spraque-Dawley rats were employed.

The first upper molars had been successively mesial moved (initial load 100 gr.) with a closed
coil spring during 21 days.

The experimental periods were set on immediate, 1 day, 1 week, 2 weeks, 3 weeks, 4 weeks
following retention time.

On each experimental period, the rats were killed and prepared for the light microscopy.
After prepared with H/E stain and Gomori’s one-step trichrome stain, the specimens were analyzed
with evaluation criteria which were adopted in this study.

The result may be summarized as follows;

1. The main pulp changes due to experimental orthodontic force included vacuolization of
odontoblastic layer, circulation disturbance, root resorption, reduced pulp collagenous fiber
density and mean cell count of pulp fibroblast in the immediate group.

2. The pulp tissue changes were revealed reversible because the relieved pulp tissues from ex-
perimental orthodontic force were recovered rapidly in each evaluation criteria during reten-
tion periods.

3. Compared with normal control group, pulp collagenous fiber density were decreased in
immediated group (p < 0.01), but increased in each retention groups. These seem to suggest
that the pulp tissues were aged after experimental orthodontic force conditions.

4. Compared with normal control group, mean cell counts of pulp fibroblasts were decreased
in immediate group (p < 0.05), but increased continuous in each retention groups. These
seem to indicate that the pulp tissues were highly regenerative after experimental orthodontic
force conditions.

5. Compared with normal control group, root resorptions occurred in all immediate specimens
(p < 0.01) and they were healed in each retention periods, but often observed in 4 weeks
retention group. These seem to indicate that root resorptions were recovered slowly after
experimental orthodontic force conditions.

—6560—



EXPLANATION OF FIGURES

Abbreviation; Vacuole formation (Va), red blood cells (RBC), Odontoblastic layer (OdL), Hemorr-
hage (H), Capillaries (Cap), Fibroblast (f), Cell-free zone (cf), Cell-rich zone (cr), Collagen fiber
(CoF), Osteoclast (0), Undermining resorption (UR), Odontoblast (Od), Macrophage (m), Lym-
phatic capillary (Lc), Dentin (D), Predentin (PD), Reparative dentin (RD), Pulp (P), Blood vessels
(BV), Bone (B), Periodontal ligament (PDL), Edematous region (x),'Mesial derection ().

CONTROL SPECIMENS

Fig. 12. Hematoxylin-Eosin Stain, Magnification, x 400.

Fig. 13. Hematoxylin-Eosin Stain. Magnification, x 1000.

Fig. 14. Stain degree of the collage fiber at the pulp (CoF):1.
Gomori’s one-step trichrome stain. Magnification, x 1000.

Fig. 15. Hematoxylin-Eosin stain, Magnification, x 200.

IMMEDIATE GROUP AFTER TOOTH MOVEMENT DURING THREE WEEKS

Fig. 16. Distribution of the odontoblastic layer (OdL), caused by an experimental tooth move-
ment. Vacuole formation or edema has occur at x regions in the pulp. Hematoxilin-Eosin
Stain. Magnification, x 400.

Fig. 17. The palisaded arrangement is disordered and the odontoblasts are no longer paraliel.
Odontoblasts (Od) are displaced in the dentinal tubles. Capillaries are dilated. Gomori's
one-step trichrome stain. Magnification. x 1000.

Fig. 18. Stain degree of the collagen fiber at the pulp (CoF): O. Gomori’s one-=step trichrome
stain. Magnification, x 1000,

Fig. 19. Blood vessels of the pulp are distruption or dilated.

Hemorrhage (H) has occured in the pulp. Note the undermining root resorption (UR).
Hematoxylin-Eosin Stain. Magnification, x 400.

EXPERIMENTAL SPECIMENS AFTER 1 DAY OF TOOTH MOVEMENT

Fig. 20. Edema (Va) has seperated the odontoblast from the dentin.
Hematoxylin-Eosin Stain. Magnification, x 400.

Fig. 21. Gomori’ one-step trichrome Stain. Magnification, x 1000.

Fig. 22. Resorption (UR) of dentin, caused by experimental tooth movement. Osteoclast (O) of
a region of resorption (Hoswship's lacunae). '

Hematoxylin-Eosin Stain. Magnification, x 400,
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EXPERIMENTAL SPECIMENS AFTER 7 DAYS OF TOOTH MOVEMENT

Fig. 23.
Fig. 24.
Fig. 25.

Hematoxylin-Eosin Stain. Magnification, x 400.
Gomori’s one-step trichrome stain. Magnification, x 1000.

Hematoxylin-Eosin Stain. Magnification, x 400.

EXPERIMENTAL SPECIMENS AFTER 14 DAYS OF TOOTH MOVEMENT

Fig. 26.

Fig. 27.
Fig. 28.

The odontoblastic layer (OdL) is only mildly distrupted by slight accumulation of fluid
(Va). Hematoxylin-Eosin Stain. Magnification, x 400.
Gomori's one-step trichrome stain. Magnification, x 1000.

Hematoxylin-Eosin Stain. Magnification, x 400.

EXPERIMENTAL SPECIMENS AFTER 21 DAYS OF TOOTH MOVEMENT

Fig. 29.

Fig. 30.

Fig. 31.

The palisaded arrangement is ordered and odontoblasts are paralled.
Cell-free zone (Cf) and cell-rich zone are occured.
Hematoxylin-Eosin Stain. Magnification, x 400.

Stain degree of the collagen fiber at the pulp (CoF);2.

Fibroblasts in the pulp are numerous.

Gomori’s one-step trichrome stain. Magnification, x 1000.

Hematoxylin-Eosin Stain. Magnification, x 400.

EXPERIMENTAL SPECIMENS AFTER 28 DAYS OF TOOTH MOVEMENT

Fig. 32.
Fig. 33.
Fig. 34.
Fig. 35.

Fig. 36.

Hematoxylin-Eosin Stain. Magnification, x 400.

Gomori’s one-step trichrome stain. Magnification, x 1000.

Gomori’s one-step trichrome stain. Magnification, x 1000.

Repérative dentin (RD) has been elaborated by the odontoblast following experimental
tooth movement. Hematoxylin-Eosin Stain. Magnification, x 400.

Hematoxylin-Eosin Stain. Magnification, x 400.
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