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Abstract

BACKGROUND: Orthodontic treatment can change the levels of various cytokines in periodontal tissue, which promotes bone resorption on the tooth pressure
side and bone formation on the tooth tension side. Changes in high glucose level and other inflammatory factor levels in diabetic patients induce an imbalance
in bone metabolism where absorbed bone tissue is more than that formed.

OBJECTIVE: To observe the effects of interleukin-10 and mechanical stimulation on the expressions of osteoprotegerin and receptor activator of nuclear factor
kappa B ligand in human periodontal ligament cells under high glucose environment, and to explore the effect of interleukin-10 on bone remodeling of alveolar

bone in diabetic patients under orthodontic force.

METHODS: Human periodontal ligament cells were cultured by tissue explant method. According to the mechanical stimulation the cells received, the cells
were divided into stress group (A, B, C, D subgroups) and tension group (E, F, G, H subgroups). Both stress and tension groups included four subgroups (low-
glucose DMEM group, low-glucose DMEM group+interleukin-10 group, high-glucose DMEM group, high-glucose DMEM+interleukin-10 group). Cell supernatant
was collected at 0, 12, 24, 48, and 72 hours after culture. The expressions of osteoprotegerin and receptor activator of nuclear factor kappa B ligand in the

supernatant were detected by ELISA.

RESULTS AND CONCLUSION: Pressure could decrease the expression of osteoprotegerin and increase the expression of receptor activator of nuclear factor kappa

B ligand in human periodontal ligament cells, and decreased their ratio. High glucose could promote this process, while the effect of interleukin-10 was opposite

to that of high glucose. Tension could increase the expression of osteoprotegerin, decrease the expression of receptor activator of nuclear factor kappa B ligand in
human periodontal ligament cells, and increase their ratio. High glucose could inhibit this process, and interleukin-10 had an effect that was opposite to high glucose.
To conclude, high glucose environment can reduce the expression of osteoprotegerin, increase the expression of receptor activator of nuclear factor kappa B ligand
in human periodontal ligament cells, and decrease their ratio under mechanical stimulation. Whereas, interleukin-10 can antagonize the effect of high glucose.
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Figure 2 | Static mechanical stretch sketch map of human periodontal

ligament cells
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Mt AT 2 4H A ff EL e, {3 ) SPSS 19.0 B 4eit, 56 K uE
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Figure 3 | The primary and passage culture of human periodontal

ligament cells (scale bars=100 pum)
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Figure 4 | Hematoxylin-eosin staining and immunohistochemical staining
of human periodontal ligament cells (scale bars=100 pm)
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Figure 5 | The protein levels of osteoprotegerin (OPG), receptor activator
of nuclear factor kappa B ligand (RANKL) and OPG/RANKL ratio in different
pressure subgroups

1 | EUSARIMENEEEANT BIRMIE RIFREQRERE (s, pg/L)
Table 1 | The levels of osteoprotegerin detected by ELISA in different
pressure subgroups

A1 5 LT SA T

AZL(fEhE)  BAL(fIRBE+ B C4L(#h) D 41 (=il + [

A s % 10) 4K 10)

0h 7.836 8£0.5843 7.7120£1.0064 7.8367+0.5843 7.682 1#1.309 0
12h 8.3578£0.7040 8.4854%1.0035° 8.03110.1653° 8.3769:0.840 7°
24h 8.906 0£0.5123 9.8624%0.403 1° 8.159 2+0.453 4™ 8.684 0:0.414 1°
48h 8.5413:0.3445 9.6227+0.568 0° 7.047 3:0.937 9™ 7.879 0:0.398 6°
72h 7.9603%0.372 4 9.3151#0.590 3° 6.355 7+0.559 5 7.379 6:0.791 9"

Fk: 5 AHEE, *P<0.05;

5 CHHE, °P<0.05; M5 12h H#E, P<0.05
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<2 | EUSARMIE /140 &40 A TF B B 4AAE RANKL 2 B R 2K (Xts, ng/L)
Table 2 | The levels of receptor activator of nuclear factor kappa B ligand
detected by ELISA in different pressure subgroups

<4 | ELSAMISK F714E %20 N IF B BE 4R AR RANKL E H R E IR E (Xts, ng/L)
Table 4 | The levels of receptor activator of nuclear factor kappa B ligand
detected by ELISA in different tension subgroups

InJywtE R

AZL(fIRBE)  BAL(fiRbE+ = CAL (k) D ZH (b + H

2 10) S 2 10)

0h 0.4250+0.018 2 0.396 2:0.084 8 0.4419+0.0050 0.394 9+0.049 7
12h 0.776 7+0.032 0 0.698 2:0.0410° 0.878 3+0.0335° 0.685 6+0.170 7°
24h 1.6131£0.1985 1.2204+0.2939° 1.8772#0.0516° 1.867 3:0.097 1°
48h 3.7041+0.222 2 2.2202+0.299 3° 4.3805+0.4249° 3.6351#0.287 5°
72h 5.0321+0.547 1 3.100 1:0.468 0° 6.542 9+0.5015° 4.608 7+0.377 9°

Tk 5 ALIEE, P<0.05 5 CALLLE, °P<0.05; % LLLL Py AN sl 5 5 LA
1) P<0.05. RANKL: HHH T kB SZHim LA THRL Ik
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Figure 6 | The protein levels of osteoprotegerin (OPG), receptor activator
of nuclear factor kappa B ligand (RANKL) and OPG/RANKL ratio in different
tension groups
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Table 3 | The levels of osteoprotegerin detected by ELISA in different
tension subgroups
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