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(EZE] Br WEIZED (LF) M2 hE (LPS) RREMH A AN (hPDLCs ) #ikTollFZ (k4 (TLR4)

PN, Fik  RAIAZUREEE L F2hPDLCs, S /5 BCEARANM, 3 aias (X RRAE . LPSA], LPS+LF4], =5
FU BB A I AT )38, LPSZH 0.1 ugemLtLPS; LPS+LFZHTENNAO.1 pgemL™ LPS 2 hJii, JILA10 pgemL? LF,

PIIMALFES TR TR, 4 hig R SR 2 B R A& HEE N Y (RT-PCR ) 44 IhPDLCSH TLR4 mRNARI# A, 24 h
Ja K AN D Y A W TLRAE KA, &R RT-PCREIME /R : LPS+LFZHTLR4 mRNAZR ik4ELPSAH

B SRR (P<0.05) , Sz X IBAH LB 25 (P>0.05) . It ik s LPS+LFAHTLRAE AT
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Lactoferrin downregulates the expression of Toll like receptor 4 stimulated by lipopolysaccharide in human periodontal
ligament cells Zhan Xueling*?, Gao Jie'?, Liu Ying*?, Hu Jiao*?, Xue Yanxiang?, Wu Buling*2. (1. Dept. of Stomatology,
Nanfang Hospital, Southern Medical University, Guangzhou 510515, China; 2. College of Stomatology, Southern Medical
University, Guangzhou 510515, China)

[Abstract] Objective To examine the role of lactoferrin (LF) on Toll like receptor 4 (TLR4) stimulated by lipopolysaccharide
(LPS) in human periodontal ligament cells (hPDLCs). Methods Primary hPDLCs were cultured by tissue block enzymolytic
method. Cells obtained from four passages were identified and used in this experiment. Cells without stimulation served as
the controls and cells treated with LPS (0.1 pg-mL*) comprised the LPS group. The LPS+LF group was pretreated with LPS
(0.1 pg-mL™*) for 2 h, and then treated with LF (10 pg-mL™?). Four hours after LF stimulation, the mRNA expression levels
of TLR4 were examined by real-time quantitative polymerase chain reaction (RT-PCR). The protein expression of TLR4
was observed by cell immunofluorescence staining after LF stimulation of 24 hours. Results TLR4 mRNA expression in the
LPS+LF group was significantly more decreased than that in the LPS group (P<0.05), but exhibited no difference with that
in the control group (P>0.05). Cell immunofluorescence staining showed that the protein expression of TLR4 in the LPS+LF
group was significantly more decreased than that in the LPS group (P<0.05), but exhibited no difference with that in the con-
trol group (P>0.05). Conclusion LF can decrease the expression of TLR4 stimulated by LPS in hPDLCs, thus presenting
potential application for controlling the TLR4 immune pathway of periodontitis.
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NG S1%5, B LAMAAER F 0 W, A shRAE
B g2 SO A O Jil 9 2 DA 2 I M PR AR E TR
BIRYEDR , XL RE MM K EEILPS, LPSTE
A THITE T 51 R TLRAKIES S8 %, 2@
R ZF R 2R ) bR A o

ALK (lactoferrin, LF) & —FfEfE T ALK
ZMALPREED, BAPE . BN NS
Ferk, S5 MCEARR R R G, W M MR
B ) ZR G A B A R 2B, LR AT LLdE S T ELPS
SR B TLRAGSE S KA N B R dk, E i
RAERE . I LPSHE K 1 TLRAZ IV M T P45 AH G
AIRIESI , Je AR 5T RIETR T I7 ik B
AHF 5 R S0 E i R A WS S (real-time quan-
titative polymerase chain reaction, RT-PCR ) F14fififd
B we g sk, K LFXTLPSE] & 5 2F & 40 i
TLRAZKIKMEE , LA T LFAE A JA R e in T
JiHYER

1 #RF7EE

11 FEEMERERS

KIGHHLPS, 1 BUR)EHE . FLgE T (Sigma
oAl EED) BRI . S EEDMEMANEE SRR
(HycloneZA ], 5[ ) ; RNAIso Plus (A RNAHREL
R, sk ER e . RT-PCREUH] & ( TakaraZdy
A, HA) 5 HisdEmE R LA S
4, 6-BJpKk-2- 45 F5E 05| e (4 6-diamidino-2-phenylindole,
DAPI) Jefay (XU L84y TRARAF] ) ;
BT ATLRA—4T (AbcamZaw], HE) , 1h=EH/N
¥ (Santa CruzAw], 3£ ) 5 JHiiACD29,
CD90. CD105. CD44 (eBioscience/ywl, M) ;
A (BDAW, 3EE) 5 Real-time RQ RT-
PCR{Y ( Applied Biosystems/A#l, [ ) ; A9
2HE . BLOAL (Thermo Electron/aw], EE) 5 &
ik I B8RRI 4E (Olympus/A ], HA) o
1.2 AT FEE4mAt ( human periodontal ligament cells,

hPDLCs ) 73 B 3557 FsE e
1.2.1 hPDLCs/regfisiiss W Iy BERLR 7 rg Jr =
B 1 BF15~25 %7 [R] IE BRI B0k o 1) 2 S o 2 T 24
SUERIATEE A, AR a7 BVE T 5 AT
DMEM#E M, (IR 20, S
PBSHWE3ik , JCRIRIE A T I 1731 2 i i
ML, BIALL mmi /NS, PBSHBEIf B0
TA200 pL T AU, 37 CHEFEA MM AL10 min,
LA B O R A A YO B TS AUk, B
WA, LA mL10% A F 4 Bk 4

IMEFDMEMET TR, 37 C. 5%CO B ks 7.
WHHH, DGR3 difil, a8 erbesh
085 R VS 1A 8096 I AT 1 TR AE A

122 hPDLCs%5E 1) 1. IVEIRJEAYPCREGIN
B3 AR AP A4, DA1x109> mL- L % 15 4
FhF6fLM, # LS FE24 hELNUNEE 5, TRIzolw:
PEBCERNA, FELLILAE AR & BcDNA,  LIBER
HimEE R = ( glyceraldehyde phosphate dehydroge-
nase, GAPDH ) NINZ, 5I¥FFILEL, FaE 5
PCR%f4: 95 °C 5min, 95 CZ5130s, 58 CiEk
30s, 68 CHE(H145 s, H35MFFR; 68 °C 5 min,
4 CHEH . WPCR™ W12 pLHL.2%B B bl i 7 BE G
HLyk (100 V, 30 min) , BERCHUL AT RGHT 153
Fratdaa. 2) JaCam B AR A B o1 . RS
3fChPDLCs, PBSYE2¥K, il L% & A 1x1084>-mL*
(PR RAS, 43 3 im AV/NER$T A CD105, CD29,
CD44, CDOHyT, AL hy FRRUEL)E 55
IMAEPURIQ-FITC, =iR#Et45 min; PBSYEXS3
K, 3+ 0%, PBSHELE, A SRS I 2 Af 2 rhi
5

* 1 slwREsl

Tab 1 Primers and sequences

Elk7) J¥51 (5°—3") JrER
/INMbp
B-actin F: GCGCGGCTACAGCTTCA 59
R: TCTCCTTAATGTCACGCACGAT
TLR4 F: TGAGGACCGACACACCAATG 147
R: TGCAATGGATCAAGGACCAG
I BUigt F: GGAGGGAATCACTGGTGCTA 381

R: AGGGGGAAAAACTGCTTTGT

VAl F: GGATCCTTCTGTTGATCACGGCTTC 700
R: CTCGAGTGTTCTTCTCATACAGAC
GAPDH F:GACAGTCAGCCGCATCTTCT 395

R:AAATGAGCCCCAGCCTTCTC

1.3 RT-PCREMTLR4 mRNAM) A

BB AR AE K RIFAIhPDLCS, A1x1059-mL-4%
FhF6FLIRH, 37 °C. 5%CO,. MRV A& T 5
FRAhZIGRESS , FPIFIEF, AT 1%, 10%
JRAE M FIDMEM, - AL B2S FIXTRRZE . LPSH |
LPS+LF4l . =5 (X BELIAS I fT il 8, HF0 h/H
TRIZOIESRIUMRNA, -80 CHAAE4H; LPSALNA
0.1 pg-mL™* LPS; LPS+LFZH7E/NA0.1 pg-mL* LPS
2 hj&, SIAL0 pg-mL? LF. AR ALFE T 84355}
[, 4 hfEHTRIzol EAREUERNA, LI&ZHERNA
B, FTakaraidif seidfl & 5054 BcDNA, 514
iR ( B ) RO ARARG K, Lip-actin
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HNZ (5IFHIILEL) , SRIGUEFTRT-PCR,
A2 uL cDNAYEMEINR, FR1FTH5 | W7EABI
Prism 7500 Real-Time PCR System ( Applied Biosystems
ocal, EED) KRG RIS B 44
A TLR4 mRNA,  PUB-actinff hy P 2 [ 384 7
Rl . RT-PCRIZNAKZ N : SYBR Premix Ex Taq
(2x) 10.0 uL, 5% (10 mol-L1) £50.8 uL, Fit
cDNA 2.0 uL, dH,O%ke G AFIE 20 pL; HDNA
B4 . PCR buffer, dNTPLLASYBR Green I ¥
FIEIRA TRIEAISYBR Premix Ex Taq'., PCR
Ak S 444495 °C 30's, 95 °C 55, 60 °C 345,
95 CHEH115s, FHFF0IK . fie)mFFHABI Prism 7500
Real-Time PCR SystemBXHLEFHE4 T CHE A XS & i
53T
1.4 A tasE s i g kI TLRAZE [ ARGk

P K BT 955 4/ ChPDLCS A% 1044~ - mL-1%% i
HERh T AL 35 5% Fr 24 L350, I AGE
EDMEME; SR, 37 C. 5% CO,. (AR &M T
WA B WREI AR S I A e, SRR, 4]
JA800 pL 1% MHT . 10% 44 I HIDMEM, K
Mo ZS IR REZ . LPSHA] ., LPS+LF4L, 25 [1XtHE
HANTATH3; LPSZHNAO.1 ug'mL™ LPS; LPS+
LFZH/AO.1 pgmLt LPS 2 h5, JILA10 pg'mL! LF,
PUMALFE FFUR TSRS IR], 24 hig 86 &2 i e
o, T TRERE: 4% R HEEREE10 min, PBS
FRUES min, 0.5%tritonZEfL15 min, PBSIEME21K 4
5 min, 1%4- I3 (& 130 min, Jii—dt4 CHE
AR (U5 5K R APBSIUR—Ht R BT
STHE ), PBSTERE2UR445 min, Sl —Hi37 CHEE1h,
PBSIEPE21K 455 min, 5 pug-mL™* DAPIH {42 min,
R G BAEUES . A 2 D RE R (LA
L UG 53 BT B R G X Y bR A UEA T RGBT
TRIC H BEALEEES - R LR (x400) , FHARE4
e = R A TR TS, S ATLRA
TEAS 200 B 20 MO B0 5 O 6o B A (B3 AR
1.5 Giitssrtr

i FHISPSS 13.0%K 4% r 5 A5 i1 A 7 B R 36y 2
38T, RT-PCRESA MM ELE I Dunnett T3KEE:, fi2
PEDEH T U FILSDRG R, #5596 7K #Ea=0.05.,

2 HR

2.1 hPDLCsI{E;FE A% &

LA ATk 2 B K FRhPDLCsifE H s ] 475 d
Aitn, HEH R ARGE R R TEASMEL: lift
Y Z MARIE FRIE , RBURN, B OREDE B4 F

YN R g, R4 RE AN (&) o AR
YA 5T R ARG E /R . CD44, CD29, CD9OAN
CD10547 & i B 21 A %5312 99.13% . 98.17% .
100%7F178.21%, UiHHIEFRAIMI N R FE BRI . e
HPCRIMYHLIK SR 2., T BRI BAY:, VALK
TR, D6 2 SR B A i e S AR, TIESERR R4
iy 28 JR R A0

ANV TR ) o :
Bl 1 hPDLCsUEFREETR  BIEAHZE BiEE  x 100
Fig 1 Primary culture of hPDLCs at 7 days inverted phase contrast

Al

microscope % 100

Marker 1 IV GAPDH

700 bp——

500 bp—

300 bp—

B2 1. VEUREHLIKES
Fig 2 Expression of collagen [ and IV
2.2 LFXTLPS# % BYhPDLCs TLR4 mMRNAZE A A5
RT-PCREZMZE R B/~ . 25 FIXHELL . LPS4] .
LPS+LFZImRNAM XS 5 57 5371 41.444+0.439
4.558+1.580, 1.704+0.481. LPSHIi#/5hPDLCsH
TLR4 mRNAZK A& ; IMALF/S, TLR4 mRNAZ
K TFFE; LEEFGTLRA mRNARYZE I 5 25 [t Id
AL E2ZS (P>0.05) , AR TLPSHIA
(P<0.05) .
2.3 LFXTLPS# & HhPDLCs TLRAZE 1435 154
hPDLCSIE F iy sy o e g 25 R i . TLR4
FERIN TR s b, PHMERIE ek sk
o, MR (KEI3) 5 LIPBSIUR—HinyBATE
X R Gt 35 S B, JC AT An] 038 0 25 11 % IR
TLRAE 55Tk (KI3A) , LPSHIEL24 h)5TLR4
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kB R (K3B) , MMALFETLRAEK KNGS
(K3C) . HPEPFras . 2SR IRl . LPS4 .
LPS+LFZH i3 F4543 511 48.000+£0.000 . 11.500+1.256 .

B

1 » )

A: ZSENIEA; B: LPSZH; C: LPS+LF4H.

9.056+0.816; LPS+LFZH 545 (o %F BEZH AH He G A i
Z% (P>0.05) , S5LPSHAMIZREAS &
% (P<0.05) .

Bl 3 SHABETLRAERIE Mgt  x 400

Fig 3 Expression of TLR4 protein in three groups immunofluorescence stain  x 400

3 1Tie

Tol V32 (45538 [ 2 81 22 Y AR E M fi 2 —
W RAE AR B A SN AR AR S PR A R
B IR o TLRAA RV SE N5 2 Tl R 1) e A=
RIRAN N BRI R, IF 8 98 1 32 B e A A
R IR AR, LPSYEIZ S iy 5 )
K, RIS AL N ZE , TLRAE
PAMPUIILPS)S, FHaidiiN{G S16 S, 175k
LA IE K743 0-2, J Bl A SR SR BB g, AT
T A T AR

L2 11 M Y 977 0 28 496 v 1 el 2 R 0. AF
FECAONESE : LFATYal b 1 5 240 B 20 2 R b L TR
H () 5 CC G S0 2 TR W B, BEL L 240 BT e I 2 JR] 4
21, Drago-Serrano%F U5 K, LFSLPSHIZS & IR
il 7 LPS S ANl B S RIE L, W T EToll
FEZ ATE B RS, B S DA E ] . LR L
THELPSHI & I TLRAGIE N, AT LA N K B
PE, FREITLRA TG 514 Fai i P i st IR (nu-
clear transcription factor kappa B, NF-xB) . Mgtk
FEIR 732 M1 416 (tumor necrosis-factor receptor-
associated factor-6, TRAF6) . #%[K1-kB il & [
(inhibitor of NF-kB-a,, IxBo) FlIkBELFS ( inhibitor
kappa B kinase B, IKKB) SFH T, MImdmi
LPST & Y AAE 12, XSy 45 1R, LF
XTLPSH| A& B9 A — i AR

AFEER IR LPSHIM)G, hPDLCSAYTLR4
TR B TE, RUILPSEL T TLRAS Y
X 5 HA 27 5 DB B SR A5 RS . AR
FELPSHI#2 hEALF, TLRAZEILHLPSHIZH A
BFRE, BEHILFXLPSHUK B TLRAS L A il /E
I, PR LFE R TLRA(E S 1% 38 B 1 T RIETR

JT 7 A —EVEH . Drago-SerranoZEMUjER], LF
AT RLPRILPSE | & FR 20 I TLRAE 1% ST, AT 51
G E B EAE A InubushiSEMSIN) B $H2E B LF ] 38 1
FHLPST & B TLRAGE SO Il N R Bk, I
Pk LPSHIE R B I . 3 e 5 45 3 1 LF AT ]
TIRITA TS . AT RGEAAT B B S TR
AWFFEE L, LFYEHJFhPDLCSITLRAZ ik =%
FIXTHEAHTC I B 22 5], X AT LEXS TLRAR A il /R
ARSI IE 3 R A TLRAZR A . FEIEH
TR, TLRAMRIE S JH B &z i
REA O, MIRFIRIEIAIT B H B BEMHI TLRAZ A
SIRENA A JE RS AR B ) S B AR g el

T RS TLRASAE S 38 R MR LPS 5| & 1Y
RIS, SR RIE RPERIT IR . &
AT ENER i a7 B W R S RNA TV 55 7
AT LI TLRAR ARG 1L, FEHELRRRE I
A DAEHRILPSH | L W RAE RN 5 4R, PR TLRAS
TR RAE S I AL Tl B T BE S TR AN B B ) S
BifHshee, 51KB0ME, A EERUESE, LFA]
PUTIRALPSH | & () A JE AR TLRAZR IS 2 1E H 7K,
O AR SAE TR YT H I TG BE A 5 BRI 5L 5
{HLFXS 2 S 20 2 A S 22 B A D e AT 52, i
T — TR, BbAh, HMLPSHIE (1) 2 JE
ST GLPE P M5 55 PO %, A5 B AT
FE—ERIREI, PRI L P 2238 i S [/ F R 28 R 48
SiE (R A T 2 T R IR AT ST
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