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Solution(HBSS)” 2 Viaspan® 52 2 A AE AHE-3t
goH, AA F dF dAE Y3t 3747 tetracycline”
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factor”® S Z& AA Y AMgo] AA A Yelte ¢
24 A¢ AL 224399, HT B2 A7lA Enamel
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AR ESF AEE 229 T4 = wet F47t sle 20,
AEA Webde BE F4(1), MEA Hetde Ak 5
(2), Mz Wty Hopde] FFQ)E EHHL, 459
BEE 47 980), AR A1), TT=A B4(2), 35
9 A$(3)E UY BFaRoH, AFANS Hrke AFAW
o] A 2ate] AFH =S} AFAhe Wikl wek BEH 3
2(0), Aulg £4(1), 3559 £3(2), g1 &40 e=
ERotAT

5. 8AIEY

APz o] BAENE 98] iz 74 Sl g4
grd o) & Hlsly] 9kl SASS proc glm procedures
ol gale] mi/WsE 23T H ANOVAZARE Aldslla,
Zyzke] 27te] Wl mE R $4E Bt st

I. o+ &5
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AR AL GFo] A% o A Yopde] g9 F
B9 5HA Aold el sy} Yeldth. 2 18 e 434

t resorptlon in each

Mean score .

Grbup 17 days o 0.83

A2FFARY Fol7} Y o2 FERTHp(0.001).
[ZoAel 714 2 EAde g3 4% ddolrh(Fig.
2). dExoke A 2FF7L doludA] gton, tiREe] Aot
oM AR B9o) weks A AT F57E e T,
15, 302 To) BT T PollE I @34 N2FF $7t
7} 9o}, 2 ol gyt I3 MITeA e 452 I
of Hsl] X 2e] 924 F57} Bol dolth(Fig. 4, 8). &
3 o] A% A2e] F47t BEdsl LAt er A4
Wotdel F4E Yol AoldRA Y F47t Bol dejkeH
AT W X 2E47 ) Bol delwekFig. 1. T
3 oA g 2o] HrRe tgR oM N2EFF7 24
sl ot A2ER ol 1EH tEA 43¢ dFHkE
o] 2z Vet 229 434 F9 Fe T 1
o Hlaled adte AL B £ dPom (p0.01), [ZFe 2
o)zt ge Ao Ve HTable 1, 2).

2. thx|d &2l 8|2

2o AN F5E Wopdol opa X FUh Afele]
ARA oz 23 §AHg 2F 9] FAo| vehAL, 29 F
2ugd Yo ZH A FEY 2] YEhdT
(Fig. 7). BAA &5 918 7 2% Telle 2 Aol7} 1)
et m3 A7k Aol e ol ® 7] FrhE SR
o} feJAo] glAtH(Table 3, 4).

roups

0.98

Group I 15 days 0.67 0.52
Group I 30 days 1.33 0.75
Group II 7 days 1.83 1.17
Group II 15 days 2.17 0.75
Group 11 30 days 2.17 0.98
Group I11 7 days 1.17 0.75
Group III 15 days 1.33 0.52
Group III 30 days 1.33 0.82

Table 2. Model significancy test (ANOVA from GLM) and comparison test from GLM of inflammatory root resorption

among roups_and days

DF  TypelisS  MeanSguare ~ FVal g
2 12.70 6.35 10.04 0.0002***
1 0.70 0.70 1.11 5
ompi o " DF | ContrastSS  MesnSquare  F
Group 1 VS Group II 1 12.25 12.25 19.36 <. 0001***
Group I VS Group III 1 1.36 1.36 2.15 0.1487
Group I VS Group 11T 1 5.44 5.44 8.61 0.0050™

* 1 p€0.05 ** : pC0.01, *** : p<0.001
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3. AFxAo| HBHE o d=ol AxE 25E o] FHE Bt €35 A=e

[l Hlate] 112, [I2e] 2A Jebstem (p<0.001), I
IZolH e QFwre-2 AvlstA vetsten], 19 MIelA I AlelollA = Oih AE9 o7t JE AR UERn

Table 3. Mean score of replacement resorption(Ankylosis) in each groups

Mgan scorg : =
Group 1 7 days 0.17 0.41
Group 1 15 days 0.50 0.84
Group I 30 days 0.33 0.82
Group 1I 7 days 0.17 0.41
Group II 15 days 0.33 0.82
Group 11 30 days 0.83 1.33
Group III 7 days 0.17 0.41
Group I 15 days 0.17 041
Group III 30 days 0.50 0.84

Table 4. Model significancy test (ANOVA from GLM) and comparison test from GLM of replacement root resorption
among groups and days

Source ' : DF  TypelISS  MeanSquare FValue PoOF
Group 2 0.26 0.13 0.24 0.7854
Day 1 1.36 1.36 2.55 0.1169
Comparison DF TContrast S8 Mean Square  FValue Pr)F
Group 1 VS Group I 1 0.11 0.11 0.21 0.6502
Group I VS Group 11T 1 0.03 0.03 0.05 0.8205
Group I VS Group 11T 1 0.25 0.25 0.47 0.4970

p€0.05 ,** 1 p{0.01, *** : p(0.001

Table 5. Mean score of lnﬂammatlon severlty ln each groups

Mean score e
Group 1 7 days 1.33 0.52
Group I 15 days 1.17 041
Group I 30 days 1.83 041
Group I 7 days 2.33 0.52
Group 1T 15 days 2.67 0.52
Group 11 30 days 2.50 0.55
Group III 7 days 1.67 0.52
Group III 15 days 1.83 0.41
Group 11T 30 days 2.00 0.63

Table 6. Model significancy test (ANOVA from GLM) and comparison test from GLM of inflammation severity among
groups and days

Source DE  TypelllSS  MeanSquare ~ FValue = PrOF
Group 2 10.26 5.13 24.64 {.0001***
Day 1 1.04 1.04 498 0.0301*
Coniparison DF Contrast 85 Mean Square ~ F Value Pt K
Group 1 VS Group I 1 10.03 10.03 48.17 {.0001***
Group I VS Group 111 1 1.36 1.36 6.54 0.0136*
Group II VS Group Iil 1 4.00 4.00 19.22 {0001

* 2 p(0.05 ,** 1 p¢0.01, *** : p(0.001
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Table 7. Mean score of Penodontal ligament healing in each groups

Mean score SD
Group I 7 days 1.33 0.52
Group I 15 days 1.33 0.52
Group I 30 days 1.67 0.52
Group 11 7 days 2.17 0.75
Group II 15 days 2.33 0.52
Group 11 30 days 2.17 0.75
Group III 7 days 2.00 0.63
Group III 15 days 2.33 0.52
Group 11T 30 days 2.17 0.42

Table 8. Model significancy test (ANOVA from GLM) and comparison test from GLM of states of periodonta! ligament

among groups and days

Source DF Type 1SS~ Mean Square  F Value Pr)F
Group 2 6.78 3.39 12.23 {.0001***
Day 1 0.19 0.19 ! 0.4047
Comparison - DF Contrast 88 7 Mean Square CEvValee PrYF
Group I VS Group II 1 5.44 5.44 19.64 {.0001***
Group I VS Group 111 1 4.69 4.69 16.94 0.0001***
Group II VS Group 111 1 0.03 0.03 0.10 0.7529
*: p€0.05 ,** 1 p¢0.01, *** : p¢0.001
(p€0.05). TIFE 7l Hlgkd 459 F=e F7HAAT, J} JERge | 308 Az A AR AHAQ o] B
12 Hl& A3 gadle A & 71 9AHp<0.001) 3, 60R7 S A2 ABoA FUE A A2He] IAE
(Table 5, 6). oplate] FHS T NDEFS HATPHD 0|2 ol §2 Ao}
o) AN Ve e dEagd] #E B2 AFoA Xole]
4. ZFelthe] 28 AL RoIE 158 ool Aldshe A& FHan U
Hole AAE A AL FE 3 2T X o}
[Ze AF2Ae) 2471 WA dojron] worAdzt o} o F4u FEL of) FEEH AR vt A7) BE A
Ao Aol FAe] X f AMo] FAH R o] RoHm 7)zto] ALFTEY. M E dgoit HET 2L FEEd ¥
Are] ek w3 FAA0 71%S ste ¥ ARl o] v sl Algo] Rolsta, AAZEY FHAA dBA] & B
WUthFig. 1). 58 AFAUE &4 AAS D A4 123 ol 1 S FMZ § o & BEoh AR 2
[IZAAE F3A A5t AP BeasiA vepdt ﬂ 02 gAl AL /R BER @72 el AAA 2§37
(Fig 6, 8). AFole] A% Ho] A= 20| Bo] ZAZ S AAE F & Aol Yok e} o]} o] W2 thA} o
ool GEATSY HHZA 9T Auzel ol thehdF Bel A SRRTH kS 1580 TN FUE 7
A9 xFeldhe] Fato] JA = ATH(Fig. 10). [ 11, 11T < AgHE gEd BAd gloide Fogk Alte] 2 5 9l

T e AFAUY Aol dolA BATAELd folide] v
ﬂ‘ik“%(p(0.00l)(Table 7, 8).
V. sz 3 0
xoke] hdET & A2E utE AP o N 2Zye] T
Atf Afe Aol FHo R AFAH FFHA VS & &
A BFET g SAETE AolE 15% o) A
& ASdle FEAQA AFAUY &4z FEAQ] A2y
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1/3% X254 1/39
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Fig. 1. Group | (7days): A photomicrograph showing
normal regeneration of periodontal ligament. Black

asterisk indicates overgrowth of cellular cementum.
H&E ( x 100)

Fig. 3. Group | (30days): A photomicrograph showing
many inflammatory cells(white asterisk) and
regeneration of periodontal ligament. H&E { x 100)

): A photomicrograph showing
more active resorption in cellular cementum and dentin
than 7days group(Black asterisk). H&E ( x 100)
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Fig. 2. Group | (15days): A photomicrograph showing
normal regeneration of periodontal ligament. Black
asterisk indicates osteoclast cells resorb root surface.
H&E ( x 100)

7 & %

Fig. 4. Group I (7days): A photomicrograph showing
active resorption in celiular cementum(Black asterisk).
There are many inflammatory cells. H&E ( X 100)

Fig. 6. Group Il (15days): A photomicrograph showing
fifth enlarged photomicrograph of Fig 5. Black asterisk
indicates active root resorption. H&E ( x 200)

D: Dentin  C: Ceilular Cementum B: Bone P: Periodontal ligament
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Fig. 7. Group Il (30days): A photomicrograph showing
intense inflammatory resorption communicating with
root canal in apical third. White asterisk indicates
severe inflammatory cell infiltration. H&E ( x 100)

Fig. 9. Group Il (15days): A photomicrograph showing
locally replacement resorption area. Black asterisk
indicates ankylosis by bone like matrix. H&E ( x 100)

Fig. 8. Group Il (7days): A photomicrograph showing
moderate root resorption in apical third area. Black
asterisk indicates bowl-shaped resorption cavities.
H&E ( x 100)

Fig. 10. Group il {30days): A photomicrograph
showing encapsulated replanted area by dense fibrous
tissue and inflammatory cells. Black asterisk indicates
inflammatory cells and fibers. H&E ( x 100)

D: Dentin  C: Cellular Cementum- B: Bone P: Periodontal ligament
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Abstract

EFFECT OF TOPICAL ALENDRONATE APPLICATION
ON INFLAMMATION OF REPLANTED RAT MOLAR

Sung Chul Choi, Keung-Ho Lee

Department of Pediatric Dentistry, College of Dentistry, Kyung Hee Untversity

This study histologically assessed the effect of topical alendronate application on periodontal healing in
replanted teeth in fifty four SD Rats. Upper first molars in rat were extracted and replanted after dried
during 15 minutes or 60 minutes in the air. In Group I, all teeth were replanted after 15 minutes of dry
storage without any other treatment. In Group II and III, the pulps were removed and all teeth were re-
planted after soaking 10 min in Hank s balanced salt solution with/without alendronate, followed by 60
minutes of dry storage. the rats were sacrificed after 7, 15 and 30 days. The histological parameters
studied were healed PDL, surface inflammatory and replacement resorption, and inflammatory severity.

The following conclusions could be drawn from the present investigation.

1. Group I showed lower inflammatory root resorption and inflammation severity rate, compared to
Group II and Group III. In Group I, there showed effective for reattachment and regeneration of
PDL.

2. In Group II, inflammatory root resorption were more severe and faster than other groups. There
were extensive root resorption in the rats sacrificed after 30 days.

3. In Group 111, there were localized inflammatory resorption in several areas, but extensive resorption
did not occur. Group 1II showed increase in root resorption rate, compared to Group 1. However this
difference was not statistically significant.

4. There were no difference between sacrificed days in replacement root resorption in all groups.

Key words : Tooth avulsion, Replantation, Alendronate, Periodontal healing
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