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F+F 37 C.5% CO, B FeHi b, b K, 70% ~
90% -4 BEABAR, JL P2-PS I TS558 .

1.2.2 mpstd FAMBLE 4 4. shNC 4,
shLIF 2 .shNC + LPS #2H .shLIF + LPS 2, shNC 2 fili
ARG AH O 5L DA B % BE AL, shLIF 4 @ AIR LIF J
,shNC + LPS 411 shLIF + LPS 21 78 B I % 1 434
BEPI RIS B0 T AT B BE Y LPS B 5%, id 5k [F]
PRPEATICHG o $RAT 12 ~24 bR fiit = 6 fLAR,
ML 2.5 x 107 AL, £ 40 ML fil 15 B2 80% ~
90% I A HEATELE . S M8 Lipofectamine2000 i&57] 1t
W45 2 e AR st Rk Bk, B AL A B IR (A5
pL Lipo.200 wL o-MEM 535 3%;B.7.5 ulL H AR
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A B BIRS I E 20 min, MAR4FLE 2 mL &
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Green Premix £ qPCR, %f 1 wg & RNA gEf7ii%%
S, ORIE R A 7 T RY O SR ELAAR AR (20 L), £
5 BIF519 0.8 wL, FilF5147 0.8 wl, Mix 10 L,
ROX 0.4 pL,cDNA 2 uL,DEPC 7k 6 wL. PCR i
VR R 295 °C .2 min,60 C 155,72 °C 20 s,
545 A RIF. 1L Beactin fE 4 T 15, R A
(AAC,) T8RS RNA K, 5I9FEHILE 1,
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Tab.1 Primer sequences
Genes Primer sequences (5'-3")
LIF F. GTCTTGGCGGCAGTACACAG

R: CGACTATGCGGTACAGCTCC
IL-6 F: ACACAGACAGCCACTCACCT

R: CCAGTGCCTCTTTGCTGCTT
IL-18 F: GGACAGGATATGGAGCAACAAGTGG

R: TCATCTTTCAACACGCAGGACAGG
TNF-a F: TGCCTATGTCTCAGCCTCTTC

R: GGTCTGGGCCATAGAACTGA
B-actin F. CTCCATCCTGGCCTCGCTGT

R: GCTGTCACCTTCACCGTTCC

1.2.4 &G f¥pis (Western blot) 523 F PBS ¥t
2 i 240, f ] RIPA Z4fi 1R & (RIPA = ZE I
il - BERREG DA 7] 0 PMSF =1 mL : 20 pL < 20
pL = 10 wL) FRZA AT ) 24 A i, LB AP BRI TE K

RHEAT o K A0 SRR RS AR EP AR N T UK
EREIR 30 min 2R B0, 7558 S5 P EO,
12 000 t/min, 4 °C .10 min, B¢ L iHF K., BT
10% F1 15% SDS-Z& A Jis Tk g 58 11 . Tk ( PAGE) 73
BB BRI, SR )5 BN 2 PVDF I F o 78 %
TR 5% g A= B AR 2 b, SRS SR — BT (4
CHl i) Fidi 24 19 HRP R 4t (%= 1 h) ¥ F,
B3 HTEAREEMTUAMRE LIF (ka 18) (IL-
18(ku 31) B-Actin(ku 42),

1.2.5 ZRRAEE KR T 4% ZRH R
T AT A MU R B R s AE S T
3% 3 AL A L BRIV SR YT, 7E S 10% 1E
W POkIEMIE T ERE M 1 h, A PBS # R
Pt LIF —$HifE 4 CHEF LK. BH HRP fRici —
Pio B AR
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B E 8 0 b PR AR A, AR mRNA BEALRAE T
-80 C VKAE, MEA LI P AL B, I S A
MR ARV A R 76 Mo F5eJi5 W 58 125 Bk I it ¢
JRI Y BOAE A S UG s B E AT 20 A o

1.2.7 @R XA PLSE HIRY P4 hDPSCs
Frozs o R 4 T A AR SRS L o R
1.5 mL EP 4 o 3 A28 4 S50 40 i Ao =X 4
CD34 .CD14 .CD90 .CD73 %2 pL, & T 4 CrKFHY:
0,30 min, A 5% (052 P0G TR S B A =R U
B AL

1.3 ZFit=aE WA GraphPad Prism 8 BG4
Bt , 1 Tmage T #AF 70 WB 26787 5 95290
TP ¢ Kn 5 L 50 2H 22 (] 1Y 22 S , 22 2H 22 [ 1) 24
B R Iy 225001, P <0.05 Ay 2 57 A 5L it
B

2 HR

2.1 AFHERAMEFRRETE DM TR
hDPSCs BRI AT, WLIEI 1, T %% hDPSCs
(2R 5 FH 3t 2 40 IR 3 B 9 Al hDPSCs 119 3% 11
bRaEd. 45w, I8 T 4R bric ) CD73
£ 100% 1) 240 e v 2 3k, CD9O 7 98% 1) 241 i v 3=
ik, 1 CD14 FI CD34 {L7E 0.2% 0. 12% 1) 40 Jf o
Fik, UK 2, ik R IINFFA hDPSCs [

2.2 BEENFEAFEERERE Ll hDPSCs
K BFFE X %, 5 Crl 41 1 Ciel + LPSZH 347 4b 3, 3
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Fig.1 The morphology of primary human dental pulp cells
The primary cells were passaged to P4, and the typical long spindle

morphology of human pulp cells was observed under the microscope.
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Fig.2 Detection of surface markers in dental pulp primary cells
Flow cytometry was used to evaluate the human pulp cell surface markers CD90, CD73,
CD14, and CD34, in which the markers CD90, CD73 were significantly expressed; Red
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Fig.3 The expression of LIF in hDPSCs under LPS-stimulated conditions §_ g
3
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Fig.4 The effects of LIF knockdown on
inflammatory factors such as IL-6 p-actin p-actin
A: qPCR was used to detect the mRNA expressions
—  20f _ -
level of LIF, IL-6, IL-18 and TNF-a in hDPSCs after LIF Q 44 E 4 i
]
knockdown; B: Western blot was used to detect the expres- =< 15F g £ 3t &&
23 c e
sion level of LIF protein and IL-1@ protein in hDPSCs after @ ‘qé & %0
o = | “ |
LIF knockdown; a: shNC group; b: shLIF group; c:shNC qu 10 . EQ 2
+LPS group;d:shLIF + LPS group; * P <0.05, ** P < §<f 05k o2l
= ° >
0. 01 vs shNC group;™ P <0.01, *# P <0.001, *#p < b g% FW
0.000 1 vs shLIF group;*% P <0.01, ***P <0.001 ovs & % o 4 e V=73 d

shNC + LPS group.
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Fig.5 The effects of LIF overexpression on inflammatory factors such as IL-6
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A :qPCR was used to detect the expressions level of LIF, IL-6, IL-13 and TNF-a in hDPSCs after LIF overexpression; B: Western blot was used to
detect the expression level of LIF protein and IL-1@ protein in hDPSCs after LIF overexpression;a;0eNC group;b:oeLIF group;c:0eNC + LPS group;d:
oeLIF +LPS group; *** P <0.001 vs 0eNC group;*P <0. 05 vs oeLIF group;*¥P <0.01, ***P <0.001 vs 0eNC + LPS group.
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Fig.6 The expression of LIF in pulp tissue
A The expression of LIF in inflammatory pulp tissue detected by immunofluorescence staining ( x40) and its fluorescence quantification histogram
B: qPCR was used to detect the expression of LIF in normol and inflammatory dental pulp tissues; a: Control group; b: Pulpitis group; * * P <0. 01 vs

Control group.
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Experimental research on LIF promoting

lipopolysaccharide-induced pulpal inflammatory response
Liu Hao'”*, Zhu Youming'*, Li Song'”
(' College & Hospital of Stomatology, Anhui Medical University, Hefei 230032;
*Key Lab. of Oral Diseases Research of Anhui Province, Hefei 230032)

Abstract Objective To explore the role of leukemia inhibitory factor ( LIF') in dental pulp inflammation. Meth-
ods Human dental pulp stem cells (hDPSCs) were cultured in vitro as the target cells, the inflammatory response
was induced by lipopolysaccharide (LPS), and high-throughput sequencing was used to detect relevant highly ex-
pressed genes in the inflammatory state. The expression of LIF under graded concentrations of LPS stimulation was
detected by real-time fluorescence quantitative PCR (qPCR). The expression levels of interleukin-6 (/L-6) , inter-
leukin-1B (IL-18), and tumor necrosis factor-a (TNF-a) were detected after LIF knockdown and overexpression
in hDPSCs by qPCR. Normal and inflammatory pulp tissues were collected, and the expression of LIF in both tis-
sues was detected by qPCR and immunofluorescence (IF). Results The expression level of LIF increased in hu-
man dental pulp cells after LPS stimulation. The expression level of LIF was subsequently elevated in inflammatory
pulp induced by graded concentrations of LPS. The expression of IL-6, IL-18, and TNF-a was significantly down-
regulated in hDPSCs after LIF knockdown in response to LPS stimulation, while LIF overexpression upregulated the
expression of these cytokines. qPCR and IF assays showed high expression of LIF in inflamed pulp tissue. Conclu-
sion LIF is involved in dental pulp inflammation and promotes the development of pulpitis.

Key words leukemia inhibitory factor; pulpitis; immunoinflammation; LPS; human dental pulp stem cells; pulp
regeneration
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