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Effects of simvastatin gel on bone regeneration following grade II furcation of alveolar
defects

Chen Shan, Yang Jun-ying, Zhang Sheng-yan, Ren Jing, Zhou Qian-bing

Abstract

BACKGROUND: Studies have shown that statins can stimulate the bone regeneration.

ONJECTIVE: To investigate the effects of simvastatin/methylcellulose gel on bone regeneration after grade 1l
furcation of alveolar defects in miniature pigs.

METHODS: Grade 1II furcation of alveolar defects model were produced in 32 teeth (the third and fourth premolars)
of miniature pigs. The 32 experimental teeth were divided into five groups: the low-, middle- and high-dose
simvastatin/methylcellulose gel groups were injected with 0.01, 0.03 and 0.044 g/mL simvastatin/methylcellulose
gel 50 pL into the furcation sites; the control group was injected with 50 pL simvastatin/methylcellulose gel into the
furcation sites once a week and lasted for 8 weeks; the blank control group had no treatment.

RESULTS AND CONCLUSION: Compared with the control group and blank control group, the height of the alveolar bone
in the furcation sites of low-, middle- and high-dose simvastatin/methylcellulose gel groups were increased (P < 0.001), and
the furcation sites were filled with the new alveolar bone, the trabecular was in the network structure and the mature
Harvard’'s system. The maturity of the new alveolar bone in the low-dose simvastatin/methylcellulose gel group was
higher than that in the middle- and high-dose simvastatin/methylcellulose gel groups with less inflammatory cell
infiltration. Little new alveolar bone could be seen in the control group and blank control group. Local application of
simvastatin/methylcellulose gel can stimulate the regeneration of alveolar bone in furcation defect sites and the best
dose of simvastatin/methylcellulose gel is 0.01 g/mL.
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T1: 0.01 g/mLsimvastatin/methylcellulose gel (n=8); T2:
0.03 g/mL simvastatin/methylcellulose gel (n=8); T3:
0.044 g/mL simvastatin/methylcellulose gel (n=8); C1:
methylcellulose gel (control group, n=4); CO: Blank control
group (n=4)
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Figure 1 Schematic diagram of the experimental
teeth
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Figure 2 Preparation and suturing of furcation alveolar defect
models (left inferior P3/P4)
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Figure 3 Schematic diagram of indicators for histological
measurement
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b: There is little alveolar bone in
the furcation site of the control

group

a: The furcation site is empty
in the blank control group

c—e: Alveolar bone fills the furcation site in the low-, middle- and high-
dose simvastatin/methyicellulose gel groups

Figure 4 Growth of the new alveolar bone in the furcation site
of each gnaup
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Table 1 Histological measurements of periodontal tissue for
each group (xxs, mm)
Group DH NB % NB from DH

Blank Control 5.18+0.19  1.18+0.36 22.54+6.28

Methylcellulose gel 5.15£0.10 1.23+0.62 23.72+2.18

Low-dose simvastatin/ 5.13+0.10 4.85:0.16™  94.66+2.18%
methylcellulose gel

Middle-dose simvastatin/ 5.09+0.15 4.82+0.23°  94.86+4.18%
methylcellulose gel

High-dose simvastatin/ 5.10£0.14 4.76:0.17®  93.44+3.97%

methylcellulose gel

DH: defect height; NB: new bone height. % NB from DH: the percentage
of new bone height relative to the defect height. °P < 0.001, vs. control
group; °P < 0.001, vs. methylcellulose gel group.
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a-c: Furcation of the low-, middle- and high-dose
simvastatin/methylcellulose gel groups
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d-e: Furcation of the blank control and control group

Histological measurements of periodontal tissue in
each group (Hematoxylin-eosin staining, x100)
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Figure 6

6

A large amount of osteoblasts (a), osteocytes (b)
and vessels (c) in the low-dose methylicellulose gel
group (Hematoxylin-eosin staining, x400)
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P < 0.001, vs. CO group; °P < 0.001, vs. C1 group; °P < 0.001, vs.
T1 group; 9P <0.001, vs. T2 group; CO-T2: Blank control group,
Methylcellulose gel group, low-, middle- and high-dose
simvastatin/methylcellulose gel groups

Figure 7 Amount of the osteoblasts, osteocytes and vessels
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