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Bone response around immediately placed titanium implant in the extraction socket of
diabetic and insulin-treated rat maxilla
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*Department of Pathology, College of Medicine, Jeju National University, Jeju, Korea

Introduction: Dental implants are used routinely with high success rates in generally healthy individuals. By contrast, their use withatients

betes mellitus is controversial because altered bone healing around implants has been reported. This study examinealitigelesperige around
titanium implants placed immediately in rats with controlled and uncontrolled diabetes.

Materials and Methods: Twenty rats were divided into the control, insulin-treated and diabetic groups. The rats received streptozotocin (60 mg/kg)
to induce diabetes; animals in the insulin-treated group also received three units of subcutaneous slow-release ingulim.ivhptitent (1.2<3

mm) was placed in the extraction socket of the maxillary first molar and bone block was harvested at 1, 2 and 4 weeks.

Results: Bone formation around the implants was consistently (from 1 to 4 week post-implantation) slower for the diabetic grougothtanl ted
insulin-treated group. Bone morphogenesis in the diabetic rats was characterized by fragmented bone tissues and digsusiirgeswtntion.

Conclusion: The immediate placement of titanium implants in the maxilla of diabetic rats led to an unwanted bone healing responsellfShese re
suggest that immediate implant insertion in patients with poorly controlled diabetes might be contraindicated.

Key words: Diabetes mellitus, Dental implants, Insulin, Bone remodeling, Osseointegration
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A F¥ P77 350 ¢ Sprague-Dawley] 7 3%
20nH2] & A/ (n=4), T=(n=8), A& A X 5+ (n=8)>
2 EFsth Add s = A S AW 2= 25£1C 7 &
A ¥ = Ab A A ZF -gubet 1-20k 4 AT, A
Fs=8& LYMNES EdE 555 AFFA s A6t
SAth ol AL ety FAAEY Y FEAE &

Al ©

2139 Aol E AR § 303 skt (HFA-001)

PIEEIoF TSI SiF MM YA F SA YBHE FHOM STY

IR STZ 60 mg/kg (Sigma, St. Louis, MO, USg&)
0.02 M -4 2H(Citrate acid, Sigma, St. Louis, MO, USH)
&3l A A, 50 mglkegs &7 ol T sith thad AL
ol A g oll-& ) # 5}o] A (ACCU-CHECK Active, Roche
Diagnostics, Mannheim, Germang) 8 3 x| & =43} 1, 1
27} 300 mg/dLo] gl & Sl dgxd S 914
ded ASTAA FE the EFE WY F5Fol Ay
¢l < ¢ (Lantus, Sanofi-Aventis, Frankfurt, Germagy)3 |U
% ) 813 A AT

3. QA x| 2 el=ZziE AlZ

A e} ¥l (Ketamine HCI, Ketalar, Yuhan, Seoul, Korea) 50
mg/kg=} 2} 2121 (Zylaxine HCI, Rompun, Bayer, Seoul,
Korea) 5 mg/kg E3ate] 57 U FAksto HAalntd &
FEa Tk F5 ot Al A2 AT £ gl
2 fojste] wAs T B9 A2 4 U A% 1.0 mne)
G9% EUE AF F A Yl 47 1.2 mm, 2o 3
mme] E}olelF o = #HE(GradelV, Leibinger-Stryker,
Freiburg, Germany 4}t th.(Fig. 1) dZ=S3E ] AR
5 HA G A xAol ARNAZ oM, HET wf FE3 A
SEEECEESE S EXX 3

APFES YEUE 4Y T 1F, 27, 477 A& stel,
SAA FFRAR AL F, A E GEVE FIE
05x1x1cma’|& ZHS A2t A2 e AL

u

24N 7} §9F 10% =4 X 22 (formalin, Fischer scientific
Co., Columbus, OH, USA) A} 227 A] 7] 22, 10% & Ak(nitric
acid, Fischer scientific Co., Columbus, OH, USARY 7} &
3latth €3] T et GFAIZ § g o E
St BE2 JEVEL A5 WIFOE o 5ume| 7
2 Aosle] ¥ S &9 Hematoxylin and eosin (H&B)
2 JA &1, #3843 v 7 (Olympus, Kyoto, Japa®) & = %]
Kl

d

&E %37 =g n7Ao g FH &

o] MahdS dsnast et B2 SA AZSAE A9 &
150 Addd x2a3 Aded T, Fad Aol 24
A LA Az 7
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Hol g & B (Figs. 4, 5)AA A0 7 G ZFA
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Fig. 1. Schematic design of the experiment A and titanium implants placed in the extraction socket of both

maxillary first molars B.

Fig. 2. Hematoxylin and eosin-stained histological sections of bone implant interface 2 weeks after implantation. (original
magnification x40) No apparent differences between the groups could be observed. A. Control group. B. Diabetic group. C.

Insulin-treated group.

100 pm

Fig. 3. Hematoxylin and eosin-stained sections of bone implant interface 2 weeks after implantation. (original magnification x200)
Less organized and more cellular woven bone in sections from diabetic group is observed. A. Control group. B. Diabetic

group. C. Insulin-treated group.
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Fig. 4. Hematoxylin and eosin-stained sections of bone implant interface 4 weeks after implantation. (original magnification x40)
Decreased bone apposition was observed in the diabetic group, which suggest an impaired osteoblastic function or mineralization
defect. A. Control group. B. Diabetic group. C. Insulin-treated group.

: 100 ym o5 d o I o WA ¥ g 100 ym
& i . iy h, £ i

Fig. 5. Hematoxylin and eosin-stained sections of bone implant interface 4 weeks after implantation. (original magnification X 200)
Calcified mature woven bone with the marked restitution of marrow can be observed in the control and insulin-treated
groups. A. Control group. B. Diabetic group. C. Insulin-treated group.
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