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SHEE S ABFaik N K 4R fractalkine RixZ B E BT HHR
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e Hi)  HiTEeaS K&K Z 400 human umbilical vein endothelial cell HUVECs fractalkine FKN
FL G5BT R RENLE 71k SPEUEKEIA HUVECs 2 RIEH 4 N Ebigl HG & fk4 lithium chloride
LiCl 41 LiCl /EHF + LiCl 4 HG + LiCl 5.5 mmol/L {9 {if DMEM ¥5 3% (% HUVEGs Flidk 10 h 53 DL 4 4 0m A
10 mmol/L % LiCl TAbHE 2 h FiFH 33.3 mmol/L (W4T 48 h J§ F TUNEL S 40T e 4l ik SABC s il
B-catenin 2 p-GSK-383 Ser’ YT FITC Pk FKN & 14 7K 484k RT-PCR #:0 GSK-3B #1 FKN mRNA 7K F-74% 4k
g O5IEH4IE ST HUVECs BT RIF BN P<0.05  SEbEdl ki LiCl T B B REC S MR T
HUVECs (JJHT-% P <0.05 {H{A&FIE#HA P<0.05 QS5IEHUILE &4l HUVECs B-catenin & p-GSK-3p

Ser’ HHFIEMEAL P <0.05 GSK-38 mRNA 7K K FKN 2 4 F mRNA K FEFE P<0.05 Q5 i Licl
+ E 4] HUVECs B-catenin J% p-GSK-3B Ser’ & [13ikFHE P <0.05 GSK-38 mRNA /K P<0.05 K FKN & [1#I
mRNA P <0.05 AKFREAL 858  =bE S HUVECs BT R RS Wnt {5538 BEAD S A0 &) FKN Zeik A

XgRE Ee AN 4IME fractalkine Wnt 49 T

REESFES R322.123 R329.26 R392.11 TEARER A

High glucose induces fractalkine expression and apoptosis in human umbilical vein

endothelial cells
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Abstract Objective  To explore the expression of fractalkine FKN and the apoptosis of human
umbilical vein endothelial cells HUVECs induced by high glucose and its possible relationship with Wnt
signaling pathway. Methods HUVECs in good condition were divided into 4 groups normal group DMEM +
5.5 mmol/L glucose  high glucose group HG 33.3 mmol/L glucose lithium chloride group 10 mmol/L
LiCl  and high glucose with lithium chloride group HG + LiCl . After planted HUVECs in DMEM/LG

5.5 mmol/L for 10 h 10 mmol/L LiCl was added for 2 h as above and then 33.3 mmol/L glucose was
added for 48 h. The apoptosis of HUVECs were evaluated by TUNEL assay. Protein levels of intracellular
B-catenin and p-GSK-3B  Ser’ were measured by immunohistochemistry staining SABC . Expression of
fractalkine was detected by immunofluorescence staining FITC  and the mRNA expressions of GSK-33 and
FKN were measured by RT-PCR. Results High glucose significantly induced a higher apoptotic rate in
HUVECs than in normal control P <0.05  but this increase of apoptotic rate was partly inhibited by LiCl

P <0.05  though the apoptosis of HG + LiCl still higher than normal control P <0.05 . Compare with
normal control HG suppressed the protein expressions of B-catenin and p-GSK-3B  Ser’ P <0.05
increased the mRNA levels of GSK-33 P <0.05 and enhanced the fracalkine expression at both protein and
mRNA levels P <0.05 . Compare with HG the protein levels of B-catenin and p-GSK-3B Ser’ were
improved P <0.05  and the mRNA levels of GSK-38 P <0.05 and both the protein and mRNA levels of
fractalkine were decreased in HG + LiCl P <0.05 . Conclusion  High glucose induces apoptosis of
HUVECs which may be through inhibiting Wnt signaling pathway and fractalkine upregulation.
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¥EIRJE diabetes mellitus DM %) & 55 B HFET- %
BRI AEAE N IU NI e AR
AefrfdE REMTTR LI RIES S DM 1Y &R Ff
RIEWIRAE b EERBU0E N A endothelial
cell EC TfgRI8 A i 5A 40 M 25 B 43+ UL Sota b
PRy " dEmife ke fE RN & AR R itk
RN RAE ROV Y 52 HE X —id B i &
BMER 2 Hwp fractalkine FKN  EJ CX3CL1 &
1997 4EHH Bazan % ° KL CX3C Ktk N+ HA
FARZANRRG B R 2 FE PRI 2R RS
ECs Il H 3Kk FKN Qs g T A BE 8 K A R 240 i
human umbilical vein endothelial cells HUVECs ik
FRKN * Syt HEVLE o AR
Wnt {55 3 B 40 ) 78 2 5 8 075 = 00 40 M AR 3=
AL Al Wt 5538 B sh I ELE LiCl it
M| GSK-38 1% M55 — R AN MK [ WAL #E B-catenin A
RV T et sk DA T P00 Wt {55 % {H LiCl
JETIELE Wnt {54538 BESE I S B RS T ECs FKN 5£
KA SRR T /0 WLSCHRIRTE A BIF 5 LAt Ay Al
5T LiCl FiAh B XS & 45 5 HUVECs FKN B9 3R 35 LA
B LA T R 5 0 K R E G R WAL IR Wt {5
Sl BRI P PR AT DM R HIR R AE IR ST
PRAL I ELRE AT BOR YT HE

1 57

A5 3 )
HUVECs W AT E B 4 i) DMEM fIRpE R 37
# GIBCO J#ifi§ Sigma-Aldrich PLAEMGA- MG AU U
ANF] PBS Ehif A il & DAB B AR MR TR
MWikH & T POD RN LAY TEAMRAR  RITA
p-GSK-3B Ser’ PATTREHIIA Pl A B-catenin BT FE BT 1K

EPITOMICS Inc ZF#Hi A fractalkine £ Wi [#E+Hif& Santa Cruz
biotechnology Inc  #di2f FITC JbIE A2 & EWE R A BRA
AlOAREE AT TR L GRAF Trizol K5 W54
iR & PCR § 38 A & AN TR KiE ARAH

1.2 7

1.2.1 HUVECs 3% K 52564340 HUVECs 4 10% 4=
3% 2 mmol/L ) L-43 24 e i) DMEM/ LB 373 F 37 °C
5% CO, 100% {2 RIFEAE o AL A 32 BOW AR Ky
HUVECs L 1 x 10*/4LFh T 24 FLAz DL 4 x 10*/FLF0 T 6 FLIR
SR RIEEIEA N A HG S efidl LiCl S +
SU4kfEZH HG +LiCl  MTTESZ 33.3 mmol/L &0 b it
WA 10 mmol/L LiCl g e AE T AL #EVE & 1F % 4 H
5.5 mmol/L {) DMEM/fIRRHE: 772 3 & 4l 33. 3 mmol/L )
DMEM/ =i 323k LiCl 41 & 249 4 10 mmol/L LiCl fI%
¥ 5.5 mmol/L ¥EFEIL Bk + LiCl 40 & 249 & 10 mmol/L
LiCl # & B# 33. 3 mmol/L 15 3% 3 DMEM/IK B 1% 3% i

1.1

HUVECs Fi#iz 10 h 5% L) F4r2H i A 10 mmol/L Ay LiCl ikt
2 h P 33.3 mmol/L (M T 1148 h 5 Al 75% ~80%
[ iRl E=STE L v
1.2.2 TUNEL AN B MIgRT 3% iR Ab 3 )5
FRAE U - FEER L) TUNEL 4 Ui B4E Sigess e n
SEEPIRAE  AURAZ T AR ORI R T B A A0 A%
S OE IR AU 41 000 A~ 4iHe TR
1.2.3  #EgdifL SABC BA&i) B-catenin p-GSK-3B Ser” Jz 4
PESEH FITC i FKN 2 HKF $i1.2.2 Ah B4 AN g
Jo UL BERE  TBAHJS LA Image-Pro Plus 6.0 34443 H3F-1
6 A I R
1.2.4 RT-PCR #:l GSK-3p & FKN mRNA /KFAsfk  $i¢
1.2.2 AP A )S SR Trizol AL IREE RNA J™ A% 4%
MBEAYWUAA T RN A B0 )5 /NGB i
ML B0 R T SRR 75% 8 $EERSE 5 405
YRR | WG HAb -80 CRAE HeFE 1iRiEY Wik
SRR B R A Y UL A ERE TR AN SR AT PCR B
104 CAFPE30 s £ 1 PIRAEFE K 30 s 72 CHEMf 45 s ¥
135 MEH PCR PP 2AT 1. 5% HIBUNSHEE L FL Ik 5
JH Quantity one v 4. 62 {1 FAHIF /A H KRB DL E By
NS0 L EIA TR 53T

®1 EHE3IMFF

M ElbZ2d BN IBJGRE
B-actin 3 5'-CTGGGACGACATGGAGAAAA-3’ 564 bp 59.4 C
TUiF 5'-AAGGAAGGCTGGAAGAGTGC-3'
GSK-3B8 ¥ 5'-CCTCAAATTAAGGCACATCC-3' 376 bp 56 C
R 5'-CACGGTCTCCAGTATTAGCATC-3’
FKN i 5-CCGAAGGAGCAATGGGTCAAGG-3" 304 bp 63 C
FiiF 5'-CATCCTGAGCCTTTGGCGTCG-3'
1.3 %t

BHall v 25 Fox RH SPSS 17.0 et ki 4521 1R 3%k
FLAHI B R 5 22000

2 #R
2.1 fAvsedrH G455 -F HUVECs A

£33, 3 mmol/L [ AL ¥R 5 HUVEGs (9T 12.9 =
0.6 IIEHRA 3.5£0.7 %W B P<0.05 LiCl 7]
FARAE IR 35 HUVEGs JHT-% 2.920.7 % {AS5E#4HTH
B2H P>0.05  LiCl #i4h B ] B @ F4 MK B3R 85 F HU-
VECs FUPEAT % 7.9+0.5 % P<0.05 {HS5IE®WA)HE
W P<0.05 A1
2.2 FAt4zstr HUVECs B-catenin p-GSK-3B Ser’ &

FKN % & & i 49 % 0

S5IEW A b = B4 HUVECs B-catenin fll p-GSK-33
Ser” fRFAFAWI GBI P <0.05  LiCl 7 &b B ] 3 i &5
B —VER SRt g LiCl i #i4l B-catenin I p-GSK-
3B Ser’ EIFIAHE P<0.05 (HHEAKFHBALT
E#HA P<0.05 [HEf SIEWAKE B4 HUVECs FKN
FEARBEP BN P<0.05 H LiCl HiAbBIRH 0% FKN
Fik HEEA b LiCl i M4l FKN Rk BRI P <
0.05 {HmTIEwY F2 %2
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A ~D B-catenin E ~H p-GSK-3[3 Ser’
E2 S%EAKKRN B-catenin p-GSK-38 Ser’

%2 &4 B-catenin p-GSK-3B Ser’ #1 FKN ZEEKFEL x+s

21 51 B-catenin p-GSK-3B8 Ser’ FKN
EHH 0.153 £0.021 0.162 £0.014 0.038 +0. 004
HG 24 0.102 £0.007* 0.097 +0.008* 0.095 £0.0172
LiCl 20 0.163 +0.014 0.158 +0.008 0.044 +0.011

HG + LiCl 41 0.133 £0.013% 0.147 £0.0072 0.071 +0.009%

a P<0.05 5EF4L3 b P<0.05 5 HG 4a3k#k

2.3 fAv4zind) ZHEEE 549 GSK-3B A= FKN mRNA
Rk
S A A B4 HUVECs GSK-38 FKN mRNA 7K
¥ T m P <0.05  FLAT gk LiCl Bk 3 o4l 5 e b
Z1H LiCLH AN #5 B 41 GSK-38 FKN mRNA B @ B A% {H 47
WBETIE#4H P<0.05 %3 K3

%3 £%H GSK-3p 1 FKN mRNA FiAKFELZWL x+s

25 GSK-38 FKN
EH 4L 0.268 +0.003 0.102 0. 008
HG 4. 1.541 +0.029* 0.464 +0.007°
LiCl 2 0.447 +0.027 0.163 0. 002
HG + LiCl 4 0.980 +0. 020 0.221 £0.010%"

a P<0.05 5EF4E b P<0.05 5 HG 4kik

A E20 B HG4 C LiCl4l D HG +LiCl 28
S SEER S 3 $ S ¥E1E 589 HUVECs AT

TUNEL x200

I~L FKN A E I Jﬁ*zﬂ BFJHG#4 C G K LiCl#4L D HL HG +LiCl 41
R RER N FKN EEEiE

SABC/FITC x200

M 1 2 3 4

700 bp—
«—B-actin(564 bp)

400 bp—
«GSK-3B(376 bp)
300 bp—

700 bp—
«—B-actin(564 bp)

400 bp—

300 b0 —FKN(304 bp)

M DNA 47 | E4# 2 HG# 3 LiCl4 4 HG +LiCl 48
E3 RT-PCR #ill& 4 GSK-3p & FKN mRNA &ix

3 g

JRITRE S RE SN X DM K H I %2 5 (14 T e 2
FEAEM Y TR S R E S R RN
KIBERPAE IME ECs MRtk —SL R 4> 1Al
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ML T 't FKN TNF-o INF-y 25 ZFpfE % B T
Hri%S ECs /1L FKN° AREF5E 2B SHE S
HUVECs 3Rk FKN JESAME T 5 apr B
Wik —a *°

Chong % 7 HYHF5E /R 25 mmol/L Ay 5 B+ 15
ECs 48 h J5 Wntl il p-GSK-3p ik ¥ U] BFEML 4
I B mpiE S HUVECs FKN 338 KA Jf -1
A H GSK-3 mRNA ik [ H p-GSK-3B Ser’
EFAT I 39 GSK-3B 1% 3 B-catenin [ 3
HOFETFIE 228 81 Wnt {5530 B 3% 30 7 LiCl i &b #
HUVECs & & #1551 GSK-38 mRNA 7K - &A%
p-GSK-33 Ser’ M B-catenin /K -5 i HEN =B
il (R 25 L Wn {5 53 6 3005 T 9 LiCl 2 1E R i
LiCl 380 5 Ik HUVECs fi4 J5 7= K FKN & 4 fi1 &
BRIZKSF- $78 Wit {5518 5 0] RE R =S 5 HUVECGS
JAT-F FKN Rk

K iEE B Wt 5538 B e At o H2
DM 52 p4n it e bl 5 AR A 1 DM R
HNEWT L JERE BTFRE T WatSh w385 1% 5 40 i 1
fe "' H Wnd F WntSa Al 4] S HHAE S A0 N ER R
BEAUMPA T Wntl J& i BEIREE T B A EC {147
2 Wntl #5140 # ] BE 530 S BEA S 0 ECs
T GSK-3B 24 Wnt {553 [ A4 f 1 8 44 [
T TR T R 40 A AR ORE R P A
) WntSa S HAth GSK-3@ #1351 ] 410 il v 575 3 1
INERZ AR T ¢ Ik GSK3B EAlEH T £
FOCTAIAIF LS Y LiCL 24 8 Wnt {5 5l B 1Y
BEh WL GSK-3B Wt /E A AAFSE & B
LiCl 4] GSK-3@ i 14 v $2 & i M IR 55 ECs 147
6 2RI Wt {5538 #§ X ECs HA B2
e

Masckauchan 2 ' B F 98 1 55w Wnt/B-catenin
5o TS ECs MRS A AE X 5 FRATAY WL A
—E BN AR SR REN RS S5HEHET-N
AP MIARREE KBS BA S HUVECs FKN R 3
RERT A0H A T B A RS FKN A iS5
T HUVECs W T4 fFitt— 05

AT 7R T A HUVECs 2881 Wnt {55
W 5L FKN 235 H T gt LiCL 35B43-40i
[ LiCl iR B4 30 il o B85 S HUVEGs 12 $2
7R B 5 S () HUVEGs i T Fl FKN [ ¢ 35 1] g &
Wt {5538 A ¢ LU R RS0 HUVECs i 1-0]
fig 5 FKN fil Wnt {55 A 0¢C A ILIRATHEN &Y
PAE Wt {5 530 B 8 0 ) FKN 28 3 i R AR i 45
ECs J8] 1= F0 il & 0E Je i 1l REA 25 T DM MR Y7
TR DM W58 $6 3] TR I A S A DM K H I

JAE (36T HE Y S 1
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