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Abstract : Basic fibroblast growth factor (bFGF) promotes dermal wound healing, bone fracture
healing, and angiogenesis in vivo. However, the effects of bFGF local administration on the
periodontal ligaments after experimental tooth movement remain to be fully elucidated. The
present study was carreid out to determine the effects of bFGF on the periodontal ligaments from
the viewpoint of cell kinetics. Wistar strain male rats were used, and tooth movements were
performed under ether anesthesia according to the technique of Waldo. Orthodontic elastics were
inserted between both the upper 1st and 2nd molars for 3, 7, and 14 days. Each animal in the
experimental group (n=15) was injected with a single dose of bFGF (10 ug / 50 # £ ) into the palatal
submucosa of the interradicular septa of both Ist molars 0, 4, 7, and 11 days from the beginning of
the tooth movement. Saline solution was administered to the control group(n=15). A dose of 74
kBq/g of *H-proline was injected interperitoneally into the animals of both groups 20 minutes
before sacrifice. After the experiments, paraffin sections of the specimens were examined
histomorphometrically by means of a silver stain (which reacted with the argyrophilic nucleolar
organizer regions (AgNORs)-associated protein) and an autoradiographic technique. These results
suggested that bFGF enhanced the cell proliferative activity and collagen synthetic activity of
periodontal ligament predominantly on the tension side. Consequently, bFGF seems to be valuable
for retention following tooth movement.

Key Words : basic fibroblast growth factor (bFGF), autoradiography, argyrophilic nucleoiar
organizer regions (AgNORs), tooth movement, periodontal ligament
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Effect of basic fibroblast growth factor on rat periodontal ligaments following experimental

tooth movement.
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Table 1. Time schedule of experiment.

Period 0 1 2 3 4 7 8 9 10 11 12 13 14 days
v 4

3-day group = --------- X
v v {

7-day group  ------c-c--commaaan o X
v v v v 3

14-day group

{, *H-proline injection ; W, bFGF or saline injection ; X, sacrifice ;

- -, period of tooth mevement.

elastic

Fig.1l. Diagram of mesiodistally sectioned maxillary molars. The periodontal ligaments were
examined at the point of P and T. Arrows indicate the direction of the force loaded.
a, mesial direction ; b, distal direction ; P, pressure side ; T, tension side ;
M1, Ist molar ; M2, 2nd molar ; M3, 3rd molar.

HERLDIETE - SMEPEERROAG 2 LicliE
LTW3BY, 44 +H4A vohtbEEMRE
3 #0 B3 s% K K F basic fibroblast growth
factor (bFGF) &, 1974 £Eic v v gl i
MO KEE M fIB T 2RTFELT,

Gospodarowicz 52ic L W RVWHaEh - &H
BThb, TDOHRDOMFEIZ L D bFGF I35R#EIE
R OMtic MEN MO - FHE>2, &)
BHEOHEE®, & 5iflBRRORE L
PR O T, MESEEEHEES 3 C
EHFShTWA, $/:, bFGF 3BHMKED
BERERED P B ORRIEED S S FERIC S

BELTVWBZ EMBPELHER > TE T, R
AR T, v b EEEBMAEARROEPOE
HAEDEEY, 1 X BHEEOHKEMRROEEY,
1 R EERE O EFEBOBEY, 2L T
KROPKBEEBEOHREBPR EiTwt L, bFGF
BEEANTERT 3 E 0BENSL LN D, L
L, R E¥ABTOoOREREEALESALR
B, ZIT, EBRAEOBEHET &L bIC
bFGF %FiE L, SMABEROEOZEE L
FEEBRICH 5 MG XX F bFGF
DR IEREEN B X CRBEE OB A H»
SRRET L 726



28

= s

Hamilton®
Microliter Syringe

elastic

Fig.2. Diagram of the method of local administration.
M], maxillray lst molar ; M2, maxillary 2nd molar.
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Table 2. Effect of bFGF on cell proliferative activity.

Number of AgNORs / cell

Area examined Treatment Period of tooth movement (Days)
7 14
Tension side control 2.49£0.11 . 2.563%0.07 2.45%0.07
*
Tension side bFGF 3.01+0.14 4 2.61%0.10 2.79%+0.12
Pressure side control 1.97+0.09 1.92%0.08 1.91%£0.10
Pressure side bFGF 2.21£0.10 1.92£0.08 2.02%0.11

Mean numbers of AgNORs per periodontal cell {mean*SD). The statisical significance between
the groups was determined by applying F-test (% p<{0.05).

AgNORs, Argyrophilic nucleolar organizer regions.
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Table 3. Effect of bFGF on collagen synthetic activity.

Number of grains / 2800 unf

Area examined Treatment

Period of tooth movement (Days)

7 14

* |

o h—

Tension side control 167.17£22.95

285.25+26.53 7 268.50L 9.61 7
% *
359.671:40.42 J 299.75%£32.49 |

Tension side bFGF  183.42+40.17
L * sk J
| * |
[ * * |
Pressure side control  211.3%43.91 251.08+29.13 T 201.42+17.93
*
Pressure side bFGF  198.92144 .27 315.50t41.11 —] 196.83+16.24
| ] J
% *

Mean numbers of *H-proline autoradiographic grains (mean=SD) per unit area.
The statisical significance between the groups was determined by applying F-test (¥ p<<0.05).
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