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ABSTRACT: Objective To evaluate the effect of sustained release of recombinant rat insulin-like
growth factor-1 (1rIGF-1) from poly ( lactide-CO-glycolide) ( PLGA) microspheres on bone formation in the

peri-implant areas in Goto-Kakizaki rats with type 2 diabetes. Methods Type 2 diabetes models were success-
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fully established in 20 male Goto-Kakizaki rats, which were then randomly divided into treatment group ( sus-
tained release of rrIGF-1 from PLGA microspheres were loaded on the peri-implant areas, n =10) and diabetic
group (loaded with isodose placebo from PLGA microspheres, n =10). Another ten male SD rats served as
control group (did not sustain any loading). Titanium implants were inserted into the tibias of 30 diabetic and
normal animals. Four, 5, and 8 weeks after implantation, local blood samples around the implants were ob-
tained for the determination of serum osteocalcin ( OCN) , serum bone specific alkaline phosphatase ( B-ALP) ,
and serum procollagen I carboxyterminal propeptide ( PICP) with enzyme linked immunosorbent assays. Re-
sults Four weeks after implantation, OCN, B-ALP, and PICP were significantly lower in both treatment group
and diabetic group than in control group (both P <0.05). Five weeks after implantation, serum OCN and
B-ALP levels of the diabetic group were significantly lower than those of the other two groups (all P <0.05).
Serum PICP levels of both diabetic group and treatment group were significantly lower than that of control group
(both P <0.05). The OCN level in the trealment group was significantly higher in the post-operative 5" week
than in the post-operative 4™ week , while the PICP levels in the diabetic group were significantly lower than
those in the treatment group and control group in the post-operative 8" week (both P <0.05). Conclusion
Sustained release of rrlGF-1 from PLGA microspheres loaded on the local peri-implant areas can promote bone
formation in the peri-implant areas in Goto-Kakizaki rats with type 2 diabetes.

Key words; recombinant rat insulin like growth factor-1; poly (lactide-CO-glycolide ) ; type 2 diabetes; Goto-Kakizaki rats;

osteocalcin; bone specific alkaline phosphatase; procollagen [ carboxyterminal propeptide
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Fig 1 The scanning electron micrograph of rrlGF-1 encapsulated
by PLGA Microspheres
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Table 1 Changes of osteocalcin levels in all groups
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74 Group 4 J5 4 weeks 55 5 weeks 8 J& 8 weeks
X HEZ Control group 63.25+0.95 53.42£0.97  50.54+1.02
B FRI% 4L Diabetes group  25.23 £0.97°  20.24 £0.86*  16.75 +0. 98°
JRIT Y Treatment group  28.35 +1.06* 45.64 +0.91>¢ 40.38 0. 85"

S IRAL B, P <0.05; SHEIREALIE, P <0.05; 5 4 R H
%, ‘P<0.05
*P <0.05 compared with control group;”P < 0.05 compared with diabetic

group; P <0. 05 compared with the 4-week levels

R 2 BB BE R AR AT O
(xxs, n=10, pg/L)
Table 2 Changes of bone-specific alkaline phosphatase levels in
all groups (x+s, n=10, ug/L)

4341 Group 4 15 4 weeks 55 5 weeks 8 J& 8 weeks
Xj‘ﬂﬁéﬂ Control group 8.35+0.97 7.24 +1.03 7.06 +0. 82
BEFRJG 4 Diabetes group  4.25 +0.58%  2.17 0. 66° 1.98 £0. 57
JRYT A Treatment group  5.03 £0.81*  6.29 £0.45"  6.12+0.35"

S IRALHLEE, P <0. 055 SHERAZALILEL, P <0.05
2P <0.05 compared with control group;"P < 0.05 compared with diabetic

group

R3O RUFT R R IE A AKAZ AL B
(xxs, n=10, pg/L)
Table 3 Changes of procollagen [ carboxyterminal propeptide

levels in all groups (x +s, n=10, ug/L)
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WK 4H Diabetes group  5.35 +0.87*  4.29 +0. 78° 4.21 £0.74*
IRY7 4 Treatment group  5.21 £0.72* 10.33 £0.92*  10.08 £0.96°

S IRAL B, P <0.05; SHEIRAEALIE, P <0.05; 5 4 R L
#%,°P <0.05
2P <0.05 compared with control group;”P <0.05 compared with diabetes

group; “P <0. 05 compared with 4-week levels
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