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[Abstract] Objective The present study investigated the effects of the inflammatory microenvironment mediated
by macrophages on the proliferation and osteogenic differentiation of periodontal ligament cells (PDLCs). Methods
Conditioned medium containing inflammatory factors was collected following macrophage activation with 1 pg/mL lipo-
polysaccharide (LPS). PDLCs were isolated from healthy teeth and cultured in conditioned medium (LPS-CM group) or
normal medium (control group), and the proliferation of PDLCs was detected using the MTT assay. The cells were cocul-

tured with an osteogenic inducer for 3 d and 7 d, and the alkaline phosphatase (ALP) activity of PDLCs was detected us-
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ing an ALP kit. The mRNA expression levels of runt-related transcription factor 2 (RUNX2), osteocalcin (OCN), and col-
lagen I (COL-I) were detected using real-time PCR, and the protein levels of RUNX2, OCN, and COL-I were detected
using Western blotting. Mineralization nodules were observed using Alizarin red staining after osteoinduction for 14 d.
Results The OD value of PDLCs in the LPS-CM group was lower than that in the control group (P < 0.05). The mRNA
levels of RUNX2, OCN, and COL-I in the LPS-CM group were lower than those in the control group (P < 0.05). In addi-
tion to the OCN 3 d group (1 = 2.75, P = 0.056), the protein expression of RUNX2, OCN, and COL-I in the LPS-CM
group was lower than that in the control group (P < 0.05). However, the ALP activity of the LPS-CM group was higher
than that of the control group, which was 1.58-fold greater (¢ = 5.91, P = 0.030) at 3 d and 1.29-fold greater (¢ = 6.01,
P = 0.046) at 7 d. The number of calcified nodules in the LPS-CM group was significantly less than that in the control

group (¢ = 8.63, P = 0.048). Conclusion The inflammatory microenvironment mediated by macrophages may inhibit

the proliferation and osteogenic differentiation of PDLCs.

[Key words] Macrophage; Lipopolysaccharide;  Periodontal ligament cells; Inflammatory microenvironment;

Osteogenic differentiation;  Alkaline phosphatase;  Osteocalcin;  Collagen I
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mo Fisher Scientific, 3% ) ; SYBR Premix Ex Taq TM
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AN /mL e BT T175 85 37 0/, 8 40 i 005 BE J5 ]
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B ALH LS 000 rpm 250 10 min J5 Y8 L 35
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M4~ % 1B Cinterleukin- 18, TL-1B) . 1 41 i £ % 10
(interleukin 10, 11.-10) . /988 3R 3L A T o (tumor ne-
crosisfactor-ot, TNF-ou ) #5464 4 [H 7 B 1 (transform-
ing growth factor-B1,TGF-B1) K5 Z B2 1 (arginase-
1, Arg-1) 35 N2 48 L B-actin 7E AN [F] Y 52 0 45 v
PEAT Y8 OB AR 2245 20 wLo KR 95 °C
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P AR M4 e B B AR CUE S T S Rh
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IL-18 514731 . L 5'-TGGAGAGTGTGGATC
CCAAG-3"; Nt 5'-GGTGCTGATGTACCAGTTGG -
3. IL-6 51 ¥ ¥ 41 . L% 5'-ACGCGGAAGGTCC-
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AGGGTCTACGTCTCGAAGCCA-3', IL-10 5| ¥ )%
5. b9 5'-CAACATACTGCTAACCGACTC-3" 5 F ijf
5'-AATGCTCCTTGATTTCTGG-3' . TGF-B1 5| ¥ )%
5] . F i 5 - GTGTGGAGCAACATGTGGAACTCTA -
3"; Fi# 5'-CGCTGAATCGAAAGCCCTGTA-3" . B-
actin 5| ¥ ¥ 5 . b 5" - AGGATTCCTATGTGGGC-
GAC-3"; Filf 5'-ATAGCACAGCCTGGATAGCAA-3'
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WHLEE IR 37 °C 5% COFH o AR FL A
10 uL MTT W (0.5 /L) , AR EE R 55 4 h J5 W 22 fL A
RrFeBE AL A 100 pL — B KL K (DMSO) |, 4
Wi SABEAL, BEFEIR L ARHEIR Y 10 min, K5
P2 N 5 ASCAG: I 308 4 490 nm Y 25 (optical densi-
ty,OD) i, #ELAGM 6 d,
1.7 A 4% F PDLCs B A&l &, B 5L 35 47
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Ui BRI ALP 35 7 5 B3 d .7 d 40 i $2 B RNA,
Real -time PCR # ] Runt #H 3¢ 3£ A 2 (runt -related
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WEHE 2 hy B H TBST YERL 5 , H ECL R&E 171k 2%
K5 i FH Tmage T 300X 4% 2% B89 K A
AT AT, RS A R ib E . 1 T hE
7214 d J5 FH 4% 22 5 W1 [ 7 40 L 20 min , PBS %
VEIG , FH 2% 96 R 20 Y4 {6 15 min, {88 BB T 1
WO Z A L 25 &, e In A& L TS kit T =R
T 30 min 5 W B BEIE G058 I SR 38 K
562 nm 1] OD {E, Kl 2 21 F5 1k 1 25 57
1.8 %t FE o

K FH SPSS 16.0 Ge 14K 4 47 8540 4 i , 1 i
BE Dl v +s on, B4 IE] LLBCR FH K 56, P < 0.05
hESFAGIFE L.
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F &

& 2 JIf 7R Real-time PCR %% 5 i 7% 28 LPS il i
4 h J5 IV A0 e A R B R R APE T, 40 TNF-a
IL-1B . 1L-6, T S A 3 R L 2 6 52 (1% 240 it PR - 4
IL-10 . TGF-B1 Arg-1 ik /b,
2.3 PDLCs 3 74 69 42

HL R IN 6 d % 32 28 4 Jfd B s ()3 fin oD {i
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Figure 2 Gene expression of macrophage-related

cytokines
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PR R T OCN 3 d4i} (1 =2.75,P =0.056)
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FikH LPS-CM 4K T Cul 41 (P < 0.05) , Z 7 H
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Figure 3 Growth curves of PDLCs of two groups
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Figure 4 ALP activity after osteogenic induction for
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B ORI E AR E K R 2 R AE
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a:3d(t=6.01,P=0.03)F17 d(z=10.01,P =0.01) i}, LPS-CM £ RUNX2 mRNA %} ik BAR T Cul 4, 2 R A G4 E X; b3 d
(¢=9.98,P=0.012)F17 d(t=15.76, P = 0.002) iif , LPS-CM Z{ OCN mRNA %} F ik K T Cul 4, 2 A G it 25 X5 ¢:3d (e =
19.01,P =0.001)F17 d(z=14.69, P = 0.007) i} , LPS-CM 20 COL-I mRNA AHXJ 35 BAE T Cul 241, Z A Gt 24 E L. * P <0.05.
RUNX2: Runt A3 K 2; OCN: B 455 ; COL-1: T BIJE
5 MBES3d.7df5 RUNX2,0CN ,COL-1 ftFE PR 38 1% il
Figure 5 mRNA expression of Runx2, OCN and COL-1
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ol 40 J DR 285 BRI A K TR R e 40 e
W, 20 A B4 5E . Pacios 25 B ST AE LR AT A
| L 1) A J 9 W PRI sh W B AU b ke B, R PR TR
T A A2 AR R T s i, T DA S A
() OD {EL7E 3 d i 5 % I8 20 2% S5 I 3% ] RE J2 4 4

A BAEA T, BARPUR 2P0
33 K MMIRB AR a8 ¥ em

ARG 3R 19 PDLCs £ 0 15 SR ATER T,
Al AR R, P AR A A 25 Y, O B Gk 2 Rl
FHOCER (1) RS2 T 2F Jo J5 4 i B B A R 0 g
S5 A6 PDLCs BYCE 434 5 RUNX2 . OCN ., COL
-1V ALP 4 A4 Frid B 48U B 28 48 A, 0 H
RUNX2 75 & J¥ m ik #8 2 Jsd & 4 i 53 Ak rp i 4 458
HIVEF 2B B S SE R SEG 25 R R bR
T OCN M 3 d AHXTRIE AN, 22 P20 RUNX2,
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Figure 6 Protein expression of Runx2, OCN and COL-1 after osteogenic induction for 3, and 7 d
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Bl7 2SR A 14 d 5 o R AL (0 B R R R A

Figure 7 Alizarin red staining results of PDLCs after osteogenic induction for 14 d and semi-quantitative analysis of calcium
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£ F RUNX2 1 F ¥, 1 2k 11 3% 35 19 42 fb X i T
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AR AL BE RS , ALP G M 5 E H R L B 1E
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Iy IENL R AR RESE I HAEE . Ding k&
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