Med J Chin PLA, Vol. 48, No. 3, March 28, 2023

—E

w3

MIP-1 o X A\ 55 & B 20 B & 1) 44 B9 325 k) 2 EL AL )

EIAEY, FRE, REEY, F&, R/, Riedter R

U E R RAE S B BB SR, RS E RS 830011; CHERERIREVIAERL, HiiE L EARST 830011

[FE42£S] R781.4 [XEFREM] A [DOI] 10.11855/j.issn.0577-7402.2023.03.0283

[FRA]  ASCTA 1R 7 B R 25 iR o

[SIAAX] FE4IEE, M, fCEIR, 5. MIP-1ookt A & BE 40 ff-i 1) 434k 00 52 i K FLATL A (], Ml 22 B 2 AR, 2023, 48(3):
283-291.

[WFs B HA] 2022-05-13 [ZABH] 2022-11-04 [[EZ%BHI] 2022-12-30

(FZE] B®  ZOTEVRAMER P - 1a(MIP-1o) XA BT 4l (hPDLSCs) 345 . B . B [l 4 fb i 520
HATRemyALEl . FiE We8R20204FE 11 —20214F 10 AE# 58 SRR 2248 B s BE Bt 0 ERH 1122 0 12~25 % Bk
I 1) e BFE 2 (L W 9 50T s A S B A P9 5 — s 2 ) Sk 1698, LR B RS W T AR 3 3 R T 40, IR R 4 AR
YOEAMEFRAL, (1)AMEA YRR SC . S5 3/ChPDLSCs /3 HO(XF BEZH) . 1. 10 pg/ml MIP-1afH, &2H R4 HIINA S
R BN 10% 1G4 M35 . 100 U/mlFEHEFE R . 2 mmol /LA 2B o- MEMBF S35, T-Hil24. 48, 72h/5 R CCK-81k
R 45 LH AN B A R 0, T 1024 W SR R S 966 T 45 4L A A 1) B RS BE 0 o (2) 0B 1 4 AR A 5 Wi e ] BE B ML -
H53fChPDLSCsr HO(XTHRZA) . 1. 10 pg/ml MIP-1aZil, Z3 5 IMABCE 7 SW, T1007 dJ5 R 08 B R i (ALP) Ye (2, 1
E T T4 A5 R R LD 8 S F 0 i A AR I 20 M B BE D 5 T 907 dfS SR I QRT-PCRFIWestern blotting:
0 ol AR S PR Runt A DG HS 5 D 72 (Runx2) . R EE FI(OPN) | 5% 55 [K 5~ SP7(Osterix) S Notch{ -l A 5G4 Notch1
ZAR . Jagged LIRS T IiF I FHeyl I mRNA KR 1RGN . R WM AKNZ R W5, hPDLSCs STRO-1,
CD146 2 PRI, CD34RMAMRE, ()AIEAEY AR, CCR-8WEL RN, SXT AT, 24, 48hi
1. 10 pg/ml MIP-1aZHhPDLSCs ODfH 2 F 4L 24 L (P>0.05); 72hif, SXTHEAIHLHL, 1 pg/ml MIP-1aZHhPDLSCs
ODfH % G5 X (P>0.05), 110 pg/ml MIP-1a2HhPDLSCs OD{E WA B 37 (P<0.05) . RIRLHLE R BR, SX}
MR HLHE, 1 pwg/ml MIP-1aZH A RDR @ &% 22 R 080 124738 L (P>0.05), 1110 pwg/ml MIP-1eZH SIJR 5 A% B i 1 1=
(P<0.08) o (2)XF8 1 AL 52 e S mTRERY ML SE 86 b, ALPY (0 K P 25 R IR, 1. 10 pg/ml MIP-1aZ1ALPIE £
BIHR B AR X B (P<0.05) . PER LAY e ma RN, 1. 10 pg/ml MIP-1aZH ™ fL 457 80 ¥ HH /0% 2l
(P<0.05), qRT-PCRFIWestern blottingZ4 3R 7k, S5 HRZL H#L, 1 wg/ml MIP-1aZHhPDLSCs il i AH KL F Runx2 . OPN
J Osterix mRNA K K [ A KF 2 RG22 X (P>0.05), 1710 wg/ml MIP-1aH ¥4 8] [ K (P<0.05). 1. 10 pg/ml
MIP-1oZH Notch] mRNA M #2235 7K F- A 541K T X B4 (P<0.05) 5 SXTHRAIHL#L, 10 pg/ml MIP-1a4 Jaggedl . Heyl
mRNA N [ 255K 4% T X5 IR 20 (P<0.05), T 1 pg/ml MIP-1afH 25 5 4824 8 X (P>0.05) . £ MIP-1a ] {23
hPDLSCsH4%H , #MHIhPDLSCsH 1] 501k, FHAILHI AT 2 540 i Notch {5 538 i 19 BE A G

[KEIA] ATRHBETA0M; NotchfF Tl ; FEWEAERME A -10; BUE b

Effect and mechanism of MIP-1a on osteo-differentiation of human periodontal ligament stem
cells
Wang Zhao-Xin"?*, Li Shu-Hui', Dai Hui—_]uanl’z, Qi Lu', Liu Zi-Wei'?, Negati Tursun'
'Department of Stomatology, the Second Affiliated Hospital of Xinjiang Medical University, Urumgi, Xinjiang 830011, China
*Graduate School of Xinjiang Medical University, Urumgi, Xinjiang 830011, China
"Corresponding author, E-mail: kqnijate@126.com
This work was supported by the Graduate Innovation and Entrepreneurship Project of Xinjiang Medical University (CXCY2022023),
and the Natural Science Foundation of Xinjiang Uygur Autonomous Region (2019D01C231)

(HE&TH] HmERU 98 RO H (CXCY2022023); HismdiE/R AIGIX H R FFE 545 (2019D01C231)
(fEERIN] LA, Wmreg, EZNFEOREE SR s
(REIEHR] et /Rifh, E-mail: kqnijate@126.com



LB 20234F3 28 H Hias  H3
[Abstract] Objective To investigate the effect of macrophage inflammatory protein-la (MIP-1a) on proliferation,

migration and osteo-differentiation of human periodontal stem cells (hPDLSCs) and its possible mechanism. Methods A total
of 16 healthy teeth (orthodontic minus premolar or blocked third molar) extracted from patients aged 12 to 25 years attending the
outpatient clinic of the Department of Stomatology, the Second Affiliated Hospital of Xinjiang Medical University from November
2020 to October 2021 were collected and primary stem cells were cultured by tissue block method combined with enzymatic
digestion, and the cell phenotype was identified by flow cytometry. (1) Cell biological characteristics experiment: the 3rd generation
hPDLSCs were divided into 0 (control group), 1 and 10 g/ml MIP-1a groups, and each group was then added with a-MEM
medium containing volume fraction of 10% fetal bovine serum, 100 U/ml penicillin, and 2 mmol/L glutamine, respectively, and
the proliferation ability of each group was detected by CCK-8 method after 24, 48 and 72 h of intervention. The lateral migration
ability of cells in each group was detected by scratch assay after 24 h of intervention. (2) Effect and possible mechanism of osteo-
differentiation: 3rd generation hPDLSCs were divided into 0 (control group) 1 and 10 pug/ml MIP-1a groups, and osteogenic
induction solution was added to each group, and osteogenic ability of cells was detected by alkaline phosphatase (ALP) staining and
semi-quantitative analysis 7 d after intervention and by alizarin red staining and semi-quantitative analysis 14 d after intervention;
osteogenic ability of cells was detected by qRT-PCR and Western blotting. The mRNA and protein expression of osteogenic genes
Runt-related transcription factor 2 (Runx2), bone bridge protein (OPN) and transcription factor SP7 (Osterix) and Notch1 receptor,
Jagged 1 ligand and downstream factor Heyl were detected by qRT-PCR and Western blotting 7 d after intervention. Results  Flow
cytometry results showed that hPDLSCs STRO-1 and CD146 showed positive expression, and CD34 showed negative expression.
(1) In the experiment of cell biological characteristics, the results of CCK-8 method showed that the differences in OD values of
hPDLSCs were not statistically significant (P>0.05) in 1 ig/ml and 10 wg/ml MIP-1a groups at 24 h and 48 h compared with
control group; at 72 h, the differences in OD values of hPDLSCs were not statistically significant (P>0.05) in 1 wg/ml MIP-1a group
compared with control group, while the differences in OD values of hPDLSCs in 10 pLg/ml MIP-1a group were significantly higher
(P<0.05). The results of scratch assay showed that the difference of scratch healing rate of cells in 1 pg/ml MIP-1a group was not
statistically significant compared with that in control group (P>0.05), while the scratch healing rate of 10 pLg/ml MIP-1a group was
significantly higher (P<0.0S5). (2) In the experiments of the effect of osteo-differentiation and possible mechanism, ALP staining
and semi-quantitative results showed that the ALP activity was obviously lower in 1 pg/ml and 10 pg/ml MIP-1a groups than
that in control group (P<0.05). The results of alizarin red staining and semi-quantification showed that the number of mineralized
nodules in 1 pg/ml and 10 pg/ml MIP-1a groups were significantly less than that in control group (P<0.05). qRT-PCR and Western
blotting results showed that the osteogenesis-related genes Runx2, OPN and Osterix mRNA and protein expression levels in 1 jLg/ml
MIP-1a group of hPDLSCs were not statistically significant compared with control group, while those in the 10 pg/ml MIP-1a
group were significantly lower (P<0.05). Notch] mRNA and protein expression levels in 1 pg/ml and 10 pg/ml MIP-1a groups were
significantly lower than those in control group (P<0.05); Jagged1 and Heyl mRNA and protein expression levels in 10 pug/ml MIP-1a
group were lower than those in control group (P<0.05). while the differences were not statistically significant in the 1 wg/ml MIP-1a
group (P>0.05). Conclusion MIP-1a can promote proliferation and inhibit the osteo-differentiation of hPDLSCs, and the
mechanism may be related to the inhibition of Notch signaling pathway activation.
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