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Abstract (J. Kor. Oral Maxillofac. Surg. 2002;28:16-23)

ACOUSTIC EMISSION CHARACTERISTIC OF THE RAT FEMUR
AFTER ADMINISTRATION OF SODIUM FLUORIDE

Keun-Bae Song, Young-Eun Lee, Hye-Young Kim, Sang-Han Lee*
Dept. of Preventive Dentistry, Oral and Maxillofacial Surgery*, College of Dentistry, Kyungpook National University

To understand the micro-mechanical changes and the effects of the fluoride on rat s femur after administration of sodium fluoride, the three-
point bending test, acoustic emission analysis during the three-point bending test and scanning electron microscopy were performed.

The obtained results were as follows:

1. Bone strength increased in the rats given 1, 5, 10 and 20 ppm of fluoride but, there were no statistical significances (p>0.05).

2. With increasing the concentration of fluoride, most AE events released rapidly just before the maximum load and smaller events
were recorded than the control group’s. The average of cumulative AE event counts until maximum load of the femur in 20 ppm
group were significantly small with respect to the control group’ s (p<0.05).

3. Fracture surfaces were well coincide with the results of acoustic emission behavior. Analyses of fracture surfaces indicated that,
consistent with its the highest load, rat femur in 20 ppm fluoride group displays the roughest surface.

Key words : Sodium fluoride, Rat femur, Acoustic emission
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Fig. 1. Block diagram of AE detecting procedure.
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Table 1. Stress at fracture of rat s femur after adminis-
tration of sodium fluoride at middle point of femur (kgf)

15week 30week
Oppm 8.25+1.96 1051+0.69
1ppm 8.33+0.07 10.82+0.82
5ppm 9.64+184 11.15+0.69
10ppm 9.85+0.88 11.33+0.36
20ppm 10.10+0.68 11.66+0.85

Values are mean+SD
There are no statistically significant differences among five groups at
each weeks by one-way ANOVA at level 0.05 (F=1.37 and 1.20)
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Fig. 2. Representative AE event behavior during the three-point bending test at 15 weeks after administration of sodium fluoride (Each mark on the
abscissa indicates one AE event; Maximum load is indicated by an asterisk with an arrow).
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Fig. 3. Representative AE event behavior during the three-point bending test at 30 weeks after administration of sodium fluoride (Each mark on the
abscissa indicates one AE event; Maximum load is indicated by an asterisk with an arrow).

Foj oA+ 9.85kgf 18], 20ppm Fof ol A& 10.10kgf=

e ST o 7] BAACE Fo g Ao+ §l
ATHP>0.05). 30+ &<t 3A THTE T ol e
1051kgf& 155 FoF Fof 8k ol A K.t} 27.39%7F 715 A 2, 1
ppm Fof & 1082kgf= 20.89%7} Z7}Eo] 714 @A 5 =7}
£ 2929, 5ppm Fof 7ol A = 11.15kgfZ 15.66%, 10ppm £
Fol A= 11.33kgf2 15.03% 127 20ppm Fof ol =
1166kgfZ 1545%2] =712 Bt &3 305 SOt B35S &
ol gt FENAME 155 Fof oA e np7A & dj 2t B3|
FoEE 549 o] BEFE 237757 S Ao A
O E f93 Apol =

8191 tH(p>0.05) (Table 1).

FrE A EABEA S H, Fig. 49} 5~ 4 T+ FF AR
=2 BAEAT 157 ot BEAE HUbelA 42 33 S RTE
Fodt 2o M e FIAE F M B AE7} uhA 31 ©

o, A s}=7k (7.91kgh) <] 40~50%0] A €] ZF4 wAislr] A
skt Al bl 8% T H FEsH AE7} A kAT
lppm Fof Zol A AE APFSE t 273 A 84 4E 57t
HhAetgl o, Ao otk (8.30kgh) <) 80%71A] AEZ} 1Tkt A
o) a3k Aol M FA A AEZE A 39T SppmS: B 55t
10ppm=} 20ppm Fof ol A= Hof skF 3k (22 9.15, 9.60,

19



CHT9IR] 2002,28:16-23

B 4.5
: I
= P<0.05 Zas Fe0.09
=]
: il
2.5
[-+]
= ﬂ a
. é 15
1
5 E 0.5
[+ l—" B, ¢ o
Contrel 1 ppm 3ppm  10ppm 20 ppm Control  ippm  Sppm 10ppm 20 ppm
Group Giroup
Fig. 4. Comparison of cumulative AE event count among the Fig. 5. Comparison of cumulative AE event count among the
groups at 15 weeks (Each bar on the top of a column groups at 30 weeks (Each bar on the top of a column shows a

shows a standard deviation). standard deviation).

1.0k BE60 ‘EOKV: Seum

x1.0k BB65 2ok SOwum
T ekl

-,

Fig. 6. Scanning electron micrograph of fractured surface at rat femur
after administration of sodium fluoride for 15 weeks (a: control, b: 1
ppm, ¢ 5 ppm, d: 10 ppm, e 20 ppm; original magnification X 10,000).
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