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AN EXPERIMENTAL STUDY ON THE CHANGES OF RAT MOLAR
PERIODONTIUM INCIDENT TO INTERMITTENT FORCE

Sun-Hae Kim, D.D.S., M.S.D., and Cheong-Hoon Suhr, D.D.S.,M S.D., Ph. D.
Department of Orthodontics, College of Dentistry, Seoul National University.

— Abstract — -

The purpose of this study was to investigate the tissue response of the rat molar periodontium
incident to intermittent orthodontic force. The author intended to observe the healing process
of injured periodontium and the response of injured tissue to the resumed force.

Oxytetracyclin 50mg/Kg was given to each rat intraperitonially. 5 days later, maxillary 1st
molars were moved mesially from the incisors with closed coil spring of 100 gram. 7 days later,
the appliances were removed and 20mg/Kg of calcein were given intraperitonially to each rat.
At the same time, maxillary left 1st molars of 15 rats were moved by the same method, but force
was lowered to 20 gram. After 1 day, maxillary left 1st molars of another 15 rats were moved
by the same method and 50mg/Kg of oxytetracycline was given intraperitonially. After 4 days,
another 15 rats were treated as above. After 7 days, another 15 rats were treated as above. 1,4,7,
10 and 14 days after change of force, 3 rats were sacrificed in each group respectively.

2 rats were decalcified, embedded in paraffin, and stained with hematoxylin-eosin stain
and with Masson's trichrome stain. Another rat was embedded in polyester resin and undecalcified

specimen were made. Microradiograms were taken with the undecalcified sections. QObservations
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were made with light and fluorescence microscope. Following conclusions were made.

1. Connective tissue cells and vessels were infiltrated into the hyalinized tissue from the bony
cleft and along the border of the hyalinized tissue with bone and root surface. At the same
time, elimination of hyalinized tissue, bone and root resorption occurred.

Bone and root were resorbed directly and indirectly.

Hyalinized tissue was removed within 5 days after force removal.

Hyalinized zone was less extensive and easily removed as the rest period prolonged.

Hyalinized tissue developed more rapidly and extensively and lasted over 10 days as the

force resumed on the already formed hyalinized tissue.
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Fig. 1. Both upper Ist molars were moved

mesialty with closed coil springs.
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Fig. 2. Sequence of experiment

T : injection of oxytetracycline

m: insertion of coil spring (100gram)

e : right; removal of coil spring, left; force
change (20gram), injection of calcein

G : removal of coil springs and injection of cal-
cein

4 insertion of coil spring (20gram) and in-
jection of oxytetracycline

x . sacrifice
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Fig. 32. Ellmmatlon of hyahmzed tissue.

T: tooth, Hy.:hyalinized tissue, Al.B.:alveolar
bone, C.T.:connective tissue cells.

A: The number of connective tissue cell was
increased around the hyalinized tissue. B: Con-
nective tissue cells infiltrated into the hyalinized
tissue from the bony cleft and open bone mar-
row and along the bone and root surface. At the
same time, bone and root resorption occurred,
C: Osteoblasts were lined on the resorbed bone
surface and the size of hyalinized tissue was
reduced. D: Remnants of hyalinized tissue
were observed on the root surface and in the
middle of periodontal space. Apposition of
new bone occurred on the opposite side of
interseptal bone along the direction of perio-
dontal fibers.
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EXPLANATIONS OF PHOTOMICROGRAPHS

Abbreviations: Thick arrows indicate mesial direction. C;cementum, HYhyalinized zone, CB;
cementoblast, V;blood vessel, CD;cementoid layer, RL;reversal line, MG;multinucleated giant

cell, NB;new bone layer, OBT;osteoblast, UR ;undermining resorption, OD;osteoid layer.

Fig. 3-1. Microradiogram 1 day after removal of orthodontic force 100gr (x40)
3-2. Microradiogram 5 days after removal of orthodontic force 100gr (x40)
3-3. Microradiogram 7 days after removal of orthodontic force 100gr (x40)
3-4. Microradiogram 11 days after removal of orthodontic force 100gr (x40)
3-5. Microradiogram 14 days after removal of orthodontic force 100gr (x40)

Fig.4. 1 day after removal of orthodontic force 100gr. Hematoxylin-eosin stain x200
mesial side of distobuccal root. .

Fig. 5. 1 day after removal of orthodontic force 100gr. Hematoxylin-eosin stain x200
distal side of distobuccal root.

Fig. 6. 5 days after removal of orthodontic force 100gr, Hematoxylin-eosin stain x100
mesial side of distobuccal root.

Fig. 7. 5 days after removal of orthodontic force 100gr. Hematoxylin-eosin stain x200
distal side of distobuccal root.

Fig. 8. 7 days after removal of orthodontic force 100gr. Hematoxylin-eosin stain x100
mesial side of distobuccal root.

Fig. 9. 7 days after removal of orthodontic force 100gr. Hematoxylin-eosin‘stain x100
distal side of distobuccal root. Small arrows indicate some of the multinucleated
giant cells shown in this field.

Fig. 10. 11 days after removal of orthodontic force 100gr. Hematoxylin-eosin stain x200
mesial side of distobuccal root.

Fig. 11. 11 days after removal of orthodontic force 100gr. Masson’s trichrome stain x200
distal side of distobuccal root. Small arrows indicate some of the multinucleated

giant cells shown in this field.

Fig. 12. 14 days after removal of orthodontic force 100gr. Hematoxylin-eosin stain x200
mesial side of distobuccal root.

Fig. 13. 14 days after removal of orthodontic force 100gr. Hematoxylin-eosin stain x100
distal side of distobuccal root.

Fig.14. 1 day after force change without rest. Hematoxylin-eosin stain x100
mesial side of distobuccal root.

Fig. 15. 10 days after force change without rest. Hematoxylin-eosin stain x200

mesial side of distobuccal root.
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Fig. 16. 1 day after force change without rest. Hematoxylin-eosin stain x100

Fig.

Fig.

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
‘ Fig.

Fig.

distal side of distobuccal root.

17. 7 days after force change without rest. Hematoxylin-eosin stain x100
distal side of distobuccal root. New bone layer is located in between small arrows.

18-a. Microradiogram. 14 days after force change without rest x40

18-b. Fluorescence photomicrograph. 14 days after force change without rest x40

Small arrows indicate border of new bone layer.

19. 1 day after force change with 1 day rest. Hematoxylin-eosin stain x400 .
mesial side of distobuccal root.

20. 10 days after force change with 1 day rest. Hematoxylin-eosin stain x100.
mesial side of distobuccal root.

21. 1 days after force change with 1 day rest. Hematoxylin-eosin stain x200
distal side of distobuccal root.

22. 14 days after force change with 1 day rest. Hematoxylin-eosin stain x100 -
distal side of distobuccal root,

23-a. Microradiogram. 14 days after force change with 1 day rest x40.

23-b. Fluorescence photomicrograph. 14 days after force change with 1 day rest x 40.

Small arrows indicate border of new bone layer.

24, 1 day after force change with 4 days rest. Hematoxylin-eosin stain x200
mesial side of distobuccal root.

25. 14 days after force change with 4 days rest. Hematoxylin-eosin stain x200 .
mesial side of distobuccal root.

26. 1 day after force change with 4 days rest. Hematoxylin-eosin stain x100
distal side of distobuccal root.

27. 4 days after force change with 7 days rest. Hematoxylin-eosin stain x200
mesial side of distobuccal root.

28. 7 days after force change with 7 days rest. Hematoxylin-eosin stain x100
mesial side of distobuccal root.

29. 10 days after force change with 7 days rest. Hematoxylin-eosin stain x100
mesial side of distobuccal root.

30. 1 day after force change with 7 days rest. Hematoxylin-eosin stain x200
distal side of distobuccal root.

31. 7 days after force change with 7 days rest. Hematoxylin-eosin stain x100 .
distal side of distobuccal root.
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