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[ E)o« MBEREEEIEF ARSI X K408 (Human umbillcal vein endothelial cells, HUVECs) 45 f#a b H 1
(Fractalkine , FKN ) ZiA7Efk & S AL48 (Lithium chloride, LiCl) B B . # % - 5% 37 HUVECs FFRENLS Xt B SREE A
ZH1 LiCl 5,10 mmol/L. 40, MTT &5 HUVECs MIAETEZ, T4 AN HUVECs T2, S IS E R AR HUVECsHY
FKN ZE [ %%, RT-PCR KK HUVECs B FKN mRNA Kik, 4R S B4 HE, ShaE €4 HUVECs FAE R B E KA
T % B EHE (P<0.01) H FKN mRNA I H ikt 8 E 1w (P<0.01) ; SEEE F A L, LiCl 5,10 mmol/L 46 HUVECs
FETE R R R T B FRIK (P<0.01) A FKNmRNA FIE [ iRkt B FEIR(P<0.05), 4. B B 4 LiF FKN £k
%S HUVECs 3145 (1738 3K R 138300 ) ; Licl FALIRAESS 8 FKN %55, B EWRHERE €53 HUVECs #i45,
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The cytoprotective effects of Lithium chloride on HUVECs through regulating

fractalkine during the anoxia/reoxygenation
YIN Ling, LI Fa—qi
(Department of Geriatrics ,the First Affiliated Hospital ,Chongqing Medical University)

[ Abstract JObjective ; To investigate the cytoprotective effects of lithium chloride (LiCl) on human umbillcal vein endothelial cells
(HUVECs) through regulating Fractalkine (FKN) during the anoxia/reoxygenation. Methods:HUVECs were cultivated and divided
into four groups randomly (control group,anoxia/reoxygenation group,LiCl 5 mmol/L group,and LiCl 10 mmol/L group),which were
used to establish the anoxia/reoxygenation models. The cell viability was detected by MTT method. The apoptosis rate of HUVECs was
examined by Flow cytometry. The mRNA expression of FKN was assessed by RT-PCR. The intracellular distribution and expression of
FKN were determined by immunofluorescent staining. Results : Compared with control group,the apoptotic rate of HUVECs increased
but their viability rate reduced significantly in anoxia/reoxygenation group{all P<0.01). The mRNA and protein expression of FKN
were increased remarkably in anoxia/reoxygenation group compared to control group(P<0.01). Compared with anoxia/reoxygenation
group, the survival rate of HUVECs was increased but their apoptotic rate as well as the expression of FKN mRNA and FKN protein
reduced significantly in LiCl 5 mmol/L and 10 mmol/L groups(P<0.01 or P<0.05). Conclusions:The anoxia/reoxygenation induced the
damage of HUVECs through upregulating FKN expression. LiCl pretreatment can protect HUVECs against anoxia/reoxygenation injury
via inhibiting FKN expression.

Key words] anoxia/reoxygenation ; endothelial cell;apoptosis;fractalkine ; lithium chloride
y Y8 ;apop

I8 P9 R A B A A B R T R it B 4 S S O A O UL B
R (Ischemia repeﬁusion,UR)*ﬁf’ﬁﬂﬁﬁgﬁﬁl ,B5T.0
WU UR SRR IR . &b, LV AT - s
4 2 R TR . ITARRF AR A& PR EL A4 AL
i, BREL O M 2 AT AR AU AR A S FE AN 434k , AL (Lithium
chloride, LiCl) B BEAT3@ L T AR FE RN 1 «B EAMRIA

EENE. s £(1979-), %, Hi+,
BMREFE .25 hETEROEAMBEERRAT,
BIEEE: %%, B ,#3%, Email: fagili_2006@yahoo.com.cn,

TR A UG H L5 2R A ST, Wk 20 A B 1L ot e ]
ZHH AT, [, LiCl 78 IR 874577 1 6945 1t ok ik
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HUVECs X E KER RS B2 TR0 AT,
1.2 £Z2&H

R BG A MVE (BT UZEH 2 7] ) ; H-DMEM 35375 (Hy-
clone) ;Fractalkine (FKN) (C -18) £ 73 [ #i #& (Santa Cruz);
FITC-IgG (AL %2 ) ;RNA Hh 4R35 | 1% %% %07 | PCR il
& (TaKaRa); LiCI(_b#£ET),
13 Fi&
13.1 #Mi¥EsH  HUVECsT10%H44F M35 (FBS) ®WH-DMEM
BEFRW P 37°C.5%CO, EFRAITFE, 1~2 d BIBTEERE IR,
BRI 1:3 BB 1 1K (0.25% BERE WAL ) R B TR ML A
K= 80% A 25 (LICH)AbER , L4535 72 h G B4R , BIRSE
¥R 3 R, AARFEHR MR ES LR,
1.3.2 HUVECs RE/E &Ry FFABEEVEER
Thermo A 7= E ISR Forma3131 =S IE555E . BERT,
BB, R B8 ALL N, 71 CO, Sfk, 8EFHE&M B
BEH 37°C, HiFR 38.5°C;CO, WREH 5%;0, BN 1%, Fitk
FAEIRBIBURS4F, BRI AT USSR, LR DR, AT
37°CHL B BRI B9 ToME D-Hanks YK 5 35 BN H 60 40 fR vk
3G, IMATHE D-Hanks ¥ (BLEW) , Tl T SR E LK
F1], ARSI AR S 3L B CFAAR ] FHREE .CO, HREE O,
WEFEHIAE 37C.5%. 1 %0 FF iR AT R ERTE], SRt
BB IR FT IR RESRAE ). B 3 h R BUE BRI USSR
R, 4% JobE D-Hanks ##e$, il A H-DMEM+10% 3 4 L ¥E
(FBS)SE&RE W (A E W), BHF A 37°C.5%CO, ¥ 74
BFARFBT R A, R B R, & E R
¥R, _
133 MTTHRMEHRAEER HEAR. MRFER=5%
02 W2 ' (/%o HR 4 R Y B < 100% o 47 A 4T B LA B 1L
5x10* A EHE A B BEHERP T 96 FLIRFEAR (B 6 ~B [|] s B K
B, £40.05.1.2.3 h), EFL 200 wl, AIRNGEEfS , T F0
HHNA LiCl, {3 FA M 43 BIiA E] 5.10,20 mmol/L, 5%
T BIL, BEE S ANEL, 72 h JGBRER E5RLE,
¥ it B EntiE s, BUE H M 8555, BFLIA 5 g/ MTT
W 20 L, JEE 4 h, 35 LIE, BILEMA 150 pl ZHFET
W (Dimethyl sulfoxide, DMSO), &% 15 min, ZERERZ IRE
AL RS 490 nm JEACAL RS FLREE (A)VE  ERE
H3 Wk,
134 WREBEARMARAT FTEAX. HRAT XK=
[ R 30 0 T 350+ B 0T R T 280 )/ 400 R0 U 5 — B 5 40 R 4 ) I
100%, 43%t B4 BEE E 4 .10 mmol/L LiCl 4, J& 2 4L
HE 0.2 h 2 AHiE  BREE R, 7EAR R 8] S U Xof
25 ml B5300, BEEGE AL B0 5 , PBS B, IR0 PBS E

/)5, Fi Annexin-V-PI W Ye k454 PS 40 M T, L5
FH 3K,

1.3.5 RT-PCR %l FKN mRNA (%% 4iMad R R,
AL ] MTT, #3458 Tri Reagent B FHRE4IMLE RNA
T Ay/As TE 1.8~2.0 ZJA], ¥ RT-PCR #l FKN A4
mRNA, LA B-actin ANZ, BMAJFFIRE 1,

F2 N 25 :94°CHAE ¥ 3 min,94°C 30 s,61°CiE Xk 30 s,
72°C 30 s,72°CHEH 5 min, 3% 35 MEF, R AR B
R4, % RT-PCR P Ik S T I LR
Hip E BHE FKN/B-actin, TR EH 3 1K,

1.3.6 SRR FKN £ OQ4UHEH &4
FRYIA T BB BT /NS 3R 10 24 FLAR , 44340 0
B AnTE S [F] RT-PCR, SREE €5 , 76 KB 6] U B X E
BEFH,PBS ¥k 5 min x 3 R, 4 4% 2 FFEEEE 1 h, BUE
8, PBS ¥t 5 min x 3 1K, &, @Q%efa, 0.1%TritonX-100
$TFL,PBS ¥ 5 minx 3 ¥K; I 37°CEH 30 min; HI—Ht
FKN(1:50), {84 4°Cit % ; PBS ¥k 5 min x 3 K, i hil 48 5%
ZHi(1:50),37°CEEIE AL 1 h,PBS ¥E 5 min x 3 I%, ot B
£ BT WEIH-REER,

14 %itESH

PR SEH 2 BT BB LU EB + FRME 2 (a2s) ]/, BT
FH SPSS16.0 B #EAT 44T, BAMREABBUL B R HEZ N
EEWRN T 2007, AR B R A LSD ik ; Faf R Bt
BYZR 8] EL R FH R B 2253407, P<0.05 BARERA G

2.1 HUVECs A& %6 %L

PATE H % B 2E MR 6 B N A7 1S 2 100% , 46 & 4 iR 45 5
W ARBE ARG R (K 2), SIEEXTBEAME, A
3 h FE A& TR S AR R AR, RIETFEE 2 & AT Al
FEK, IR IAEIE SR BB ; LiCl 5 mmol/L. 10 mmol/L FiAb 3
3 d BB R B EE HIENEE R MU RERRERNBE,
LiCl 20 mmoV/L 40 , S E S AR LY , ABMIFF AR B T B,
BRBEFFITEE L(P<0.01) (AR BT ARIRLS RN H
B35 FE i TR s AR A M A KRBT, 1% 4H 40 MU E B E A i)
S EERYRT 70%, TESS A TESxE, &%, €8
YEESEE R, FRATHIR A LiCl 10 mmol/L > T Hiwk B (R
53 i
2.2 HUVECs A% % 4k

HIE® X RALL, A S (LSRR T, B E A
T, PR HHE N (P<001), SEE R € 4R, LiCl 10 mmol/L
FAb B %A HUVECs T3 (P<0.01) , 45 5278 Hikb 2 %K
HUVECs HT-%, 0% 3,

F1 SIMFTIRFHHKE

#H IE X RO FYRE BKIRE
Fkn 5’ -CCGAAGGAGCAATGGGTCAA-3’ 5’ -AGACGGGAGGCACTCGGAAA-3’ 346 61°C
B —actin 5’ -CTGGGACGACATGGAGAAAA-3’ 5’ -AAGGAAGGCTGGAAGAGTGC-3’ 564 594C
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#* 5 HUVECs ffF 3h F&HIEEE ST iE KNESH FKN EARAEERKIA (s, n=5 )

2851 IEHXTHR LA EHOh EH 05h HEH 1h BE 2h H&3h
ERESTRA 0.076 + 0.013 - - ‘ - - -
BREEEA - 0.275 + 0.030° 0.722 = 0.086* 1.076  0.095* 1.244 + 0.076* 1.014 + 0.140°

LiCl 10 mmol/L 41 - 0.106 + 0.021% 0.372 £ 0.215% 0.618 +0.119* 0.919 £ 0.115® 0.759 = 0.128*

w SXT AN, a, P<0.05; SRR EH B, b, P<0.05

¥EE G R EE-3BGSK-3B MGk Wnt 5 5% 5 ; OMKEH
B R R, N S-RAaRNB; OEE ST ERE
BRI B RA7EAF R4 RS 30 Bk
PR B 40 At H |, LiCl B {8 40 R BEL Y T G/M 95 32 1 900 1) 40 e A
&, WA — B E N ER BRI KR R, XA K
FRIVZ40 L 34 34 e B i T 8 i 40 L 2 A B AR R TR (R,
A RN SRR 5738 R B T SR ER BRI i AR R E 5 | R A2
LA T B TIYLHRIERBBIS, W VR #4590, 5 FKN
RAMBITE RSN R RE . ATRERRY], SR
B EAR R P B2 A0 TR RES FKN 2 50 FMA
T3 PR OEER

107 P B 400 Y R R o i A R 2 LB I
FREFBRGMEERE , MO UL M A RGN AR
FA:- AR, SOEIT R, T HORS B | 2R i P A 4 A 1
RIEFBOBA TR 43 TR R E T L, BikEF &G
AR O LR R BRI SR BB B AR BR SR 2 — 9 R4 FE R
BLEFH—5 FKN BN 25T UR; PR EH, VR 1T
R B FRE FKND, BRATE IR #ithH  FKN )R
BEARE T Z R B AR, ENSMIRILHRGE, ¢
RALBHEEYHFITORE, F LR EEEFH T4
T TR AW EA A | LiCl 4B A i 40 R TR, R
FKN 7E LiCl # il B4 5 075 N B 4R R T Ve A

AR R I, GBS A HUVECs 215 RIE%, TR
S0, Bt 2 U A RE K AR R T AE — B VR BETE R, LiCl
AL FR B AR bR I, A T (A R AR APV R B
B, G B R HUVECs ik FKN, H% 855 &
FEEMIEME . {H FKNmRNA kB IE 5585 FKN &
IR AT ) AL, X R R O BB AR AR 0 A TP i SR
FEB% RNA AT, BY8: 5 TE LR, mRNA , 2 mRNA HZFL
s ML, A R TRIE RS TR E B R, e b
FOFRKEETF mRNA £ik, A LRER SZEHF; FH
mf, ZE#R 45 HUVECs, #4L A T FKN ik, HE S 5
gL A IFB O RMER, R4)5 2 h FKN ARERS
8, EHIE ST 2 h AT REJE 1k 73 40 i A w55 e g 1| , 20
WL UR 510 e st B, Xt 5 G PR R BRAEAF . Bl A L[]
FER, AH A BERRAR ARBUIR /N 3K S5 5 | R 4 B B 7 i
4 25 A T 40 D 1 46 A 5% 1B R 7E Rl — HREF P, R BRI AR
/NI ARRRZE A5 B 23A L A M | 5 2 A U B 40 R
5 FKN FR AR R RERB W IURA T A R
IR IA FKN WEBEFEE? RL, BOIALBan F k.
AR T EEN S, AT LA R SR EFKNA RIS,
T LiCl AT 58] 55458 2 490 J5% B0 075 Mk SR S i 8 7238 8 B J 8 FKIN

BRI AR TR AR LB P B ELRE L K
LiCl MR ER  ERXFTERINER EWH R PIREE
£ BA JIWIEERIESE ; Al , REH R R, FEHEENE
BEFREY, 5 LiCl RRRFEMNZE GSK-3p8, X
JOF TR AR R R B B AR R R B FE

LA P B2 20 453 97 A2 s AR 2 o I A5 75 194 3 [ e 2
AR RSB RE AL B IR Y ; A A TR
PR B B A RN 5 | 1 I B 45 A AN Th B R B L R
BB R4 B A THLEL A 5 5O SR A8 PN B A B T
YT OB BRI 8, BFT R B, LiCl @3 P HUVECs
FT- R R INH FKN Rk B BRI EA, LA 5
—3B WIS, M-S GSK-3B MOTE MR MK A %, TRATHIE, &8
XA N R A IR ABIEST , Bk X UR #0145 e R &% I
RIGTT T AR —NH LR
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