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Abstract

¢ AIM. To investigate the effects of exogenous CXCL9,
CXCL10 and CXCL11 on human umbilical vein endothelial
cells under a high glucose environment and explore its
mechanisms.

¢ METHODS: The cells in logarithmic growth stage were
divided into control group ( glucose concentration
5.5mmol/L), low glucose group (glucose concentration
Smmol/L), high glucose group ( glucose concentration
30mmol/L). CXCL9 (100ng/mL), CXCL10 (10ng/mL) and
CXCL11 (100ng/mL) were added respectively, cultured
for 24, 48 and 72h. CCK-8 method was used to detect cell
proliferation, RT-PCR was used to detect CXCR3 mRNA
expression, and immunofluorescence was used to detect
Ki-67 expression.

¢ RESULTS: The results of CCK-8 method showed that
the absorbance value of the control group increased
gradually with the increase of time after adding three
exogenous chemokines. The absorbance value of the low
glucose group increased first and then decreased,
reaching the peak at 48h. The absorbance value of the
high glucose group decreased generally. The results of
RT-PCR showed that the expression of CXCR3 mRNA in
low glucose group and high glucose group was higher
than that in 24h after adding CXCL9, CXCL10 and CXCL11
for 48 and 72h. The results of immunofluorescence
showed that the fluorescence intensity of Ki-67 decreased
in the low and high glucose 72h after adding CXCL9,
CXCL10 and CXCL11. The change in the high glucose
group is more obvious.

¢ CONCLUSION: Exogenous CXCL9, CXCL10 and CXCL11
can decrease the activity of human umbilical vein cell
under high glucose environments and induce the increase
in CXCR3 expression. The increase of CXCR3 reached the
highest after adding exogenous CXCL10 and CXCL11,
suggesting a target for clinical intervention of diabetic
retinopathy.
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1 40 L 7 0 O AR i 75 F) 8 B 7T R TS DR R 2
B R R AR AR kRT3 5 T —id 2, e
TR0 PR 8 0 B —F R 70 ~ 80 N S SR A1 A,
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TEPERIZERT I RHIFFE 280, CXCR3 ZE I AR W DR 95 1
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fitg JiG 4F ¥ (Hyclone, 35 [#) , CXCL9, CXCL10, CXCL11
(Bioleng, %[ ) ,CXCR3 #11A& ( Abcam, 3 [H ) , CCK-8 4l fifd
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A&  Alexa Fluor 488 EHT i —#1 .SYBR green one Real—time
PCR & #] & ( TaKaRa, H A% ), Trizol i #| & ( Life
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1.1.2 EFEMNIFE  fHIE CO, 3574 (Thermal , ) 5] &
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), -80°C IR VKAE (SANYO, HZ) | JBOO-1 & I 7 14k
PESS (VM) , PHS-2C R B i1 ( F Ak X
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H) , 6 LR B L HL ( Beckman Coulter, 3% [H ) | By #E Vg
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1.2.2 CCK-8 kM MAatEsEAE -1 ARG S 7 40
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LR FEST )M 100,10, 100ng/mL, 3555 24 48 72h, [ £
LM A 20pL CCK -8 350 % & 2h &, 76 B br A I X
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1. 2. 3 Real-time PCR #:ill CXCR3 mRNA Hy&Rix /R
PESL5 57404 HUVEC 20 Bl = 6 FLAR AL 2x10° 4>
A, 4350 A AL T CXCL9 ,CXCL10, CXCLI1, & e
FEy %1k 100,10, 100ng/mL, 5 3% 24 48 72h, #]
Trizol PLAMARL AN M B RNA, FE 47 4 AR 5 , 4 FH e 3%
K& A L cDNA, >R SYBR green 75 %t CXCR3 #17
Real —time PCR £ illl, /8 X J£ Xl GAPDH fEh N 2, L
274 2H 1 CXCR3 mRNA B A X Fik ., CXCR3 IE [
514 5°~CCACCTAGCTGTAGCAGACAC -3, J2 [a] 5 #) 5"
AGGGCTCCTGCGTAGAAGTT-3", GAPDH iF [f] 51 ¥ 5" -
GGAGCGAGATCCCTCCAAAAT - 3, I In] 5l ¥ 5 -
GGCTGTTGTCATACTTCTCATGG-3,
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TR ALET 2 6 0 I K5ORD S A0, IR TR POk dn i
HArlt,

Giit2F 40 M - R 1 SPSS 25. 0 B4 #E4T Ge 327 40t
TR PORIL xts o, 22 21 (] b A SR B A2 100 o 5080 1Y)
T 255 BRI R 2R T 22 43 A, ik — 25 2L 1) PR LE R
LSD—t #555, P<0.05 FREFAGITEE L,
2R
2.1 MR MR B F Xt HUVEC 28 B 18 58 19 2 1
CCK—87EA M 25 5 7R, i A &1 R #4 1k R 7 C€XCL9 |
CXCL10 CXCLI1 Ji5 , B 5 s [B] A% 24, Xof 2 240 it 2 S B2
{BLIZ TG 5 5 AW 2L 200 R R ' P (52 B ST i s BRI 1)
A8 IR B ey W 5 v ARl 2 4 R WO AR 2 AT 3
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g1 SMEMAELEFT HUVEC 40 R 5E i 2500 (X+s,0D)

#AE T 21 51 1553 24h 5% 48h 537 72h
CXCL9 Xif HE A 0. 420. 05 0. 88+0. 16 1.09:0. 17
B2 0. 40+0. 10 0. 60+0. 12 0.55+0. 12
oy 0. 45+0. 06 0. 38+0. 07 0.26+0. 09

POXTRRAL vs IRAELL) 0.772 0.193 0. 008

P(ATIRZH vs ERAAL) 0. 542 0.023 0. 001

P(RAHEA vs EbE4H) 0. 499 0. 430 0.115
CXCL10 % HR2H 0.38+0. 10 0.89+0. 18 1.07+0. 16
b 0.41x0. 08 0.61=0. 14 0.57+0. 11
[y 0.42+0. 11 0.35+0. 13 0.23+0. 08

P(XTRRAL os ML) 0. 706 0. 189 0. 007

P(XTIRA vs FBE4H) 0. 665 0.014 <0. 001

P(RAA vs Fb4H) 0. 905 0.245 0. 042
CXCLI11 Xif B4 0.50+0. 13 0. 9620. 09 1.11£0. 13
it 0. 44x0. 06 0.56=0. 11 0.55+0. 11
A 0.410. 10 0.43+0. 16 0.25+0. 08

P(ATIEZH vs AL 0. 508 0.022 0. 003

P(XTIRY vs El4H) 0.396 0. 006 <0. 001

PR vs FibE4H ) 0.679 0. 766 0. 056

T CXCL9: Fyypy = 11, 14, Py = 0. 002; Fypy = 15. 18, Py = 0.

004; Fogpaasiy = 12. 51, Pgppaasy <0. 001, CXCL10: Fyypy = 11,46, Py =

0. 002; iy = 19. 38, Py = 0. 0025 Fyiasin = 12- 35, Pygiagin <0- 001, CXCLIT; Fyyy = 13. 13, Py = 0. 0015 Fiyy =29. 95, Py = 0. 001 ;
Fopmsagn = 13- 61, Pygiagr <0. 001,

x2 HMEM#ELEFI HUVEC 485 CXCR3 mRNA ik B850 x+s

T 20 531 1535 24h 1554 48h 7% 72h
CXCL9 X} 2 1. 01£0. 20 1.07+0. 19 1.04+0. 18
(% 2] 3.20+1.20 4.20+0. 80 4.37+0. 51
oy 4. 46x0. 95 5. 40+0. 67 5.30+0. 51

P(XFIREH vs fRAEA) 0.071 0. 002 <0. 001

P(XTRRAL vs fRobELL) 0. 009 <0. 001 <0.001

PEWEZH vs EAHA) 0.398 0.157 0.019
CXCL10 XT R ZH 1. 050. 21 1. 00+0. 20 1.01£0. 19
fRpE 3.20+1.08 4. 600. 80 4.33x0.51
oy 4.80+1.30 6. 10+0. 40 6.00x1. 11

PR s fERHE4L) 0. 108 0.010 0. 004

P(XTRRAL vs fRoRELL) 0.010 0. 002 <0. 001

PIRWELH vs ML) 0. 280 0.291 0. 036
CXCL11 Xf R4 0.98+0. 21 0.98+0. 18 1.02+0.23
fRpE 3.14+1.15 3.73+1.12 4. 060. 39
oy 4.33£0.76 5.67+0.72 5.50+0. 49

P(XTRATL vs RHELL) 0. 051 0.015 <0. 001

P(XFIREH s b4 0. 007 0. 001 <0. 001

PUIEAEA vs EHELH) 0. 364 0. 066 0. 003

TE:CXCLY: Fyypy = 19. 41, Py <0. 0015 F g =35. 42, Py <0. 001 5 F oy gy = 4 48, Pogipeasiy = 0. 019, CXCL10: Fyypy = 45. 12, Py, <0. 001 ;

Foiy =23.22 Py = 0. 0015 F spnsin = 13- 74, Pogpnig <0. 001, CXCLI1: Flypyy = 12,26, Py = 0. 0015 F g = 38. 8, Py <0. 001 5 F oy =

3. 71, P ynsi = 0. 034,

ERA G X (P<0.05) ;A =F 1L K+ )5 72h
Jei AR £EL R v B A A0 iR ' (R 40 0 5 ke R A H e
£ S G2 L (P<0.05) , HA CXCL10 B H#
HEEHHMBREEEERARIT¥E XL (P<
0.05) .

2. 2 ShE M #EL B F 3t HUVEC 48 CXCR3 mRNA F&ix
BRI ME  RT-PCR & 25 3% 8o, SN EHE AR T
CXCL9 ,CXCL10 ,CXCLI1 fil A 48 72h J& , b £ Al =5 b
AL CXCR3 mRNA FRikKF-m T 24h (% 2) . IASH
PEPEFAL N T CXCL9 .CXCL10 .CXCL11 Ji7 24h, =44 40
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A HIA CXCL9;B: A CXCL10;C. il A CXCLI1,

%3 SMEM#ELEFI HUVEC 41AE Kie7 BRI R % 8200 (X£S,%)
215 CXCL9 CXCLI10 CXCL11
Xt iR ZH 37.0+5.2 44.2+4.1 40.7+4.6
%) 20.7+4.5 16.7+4.3 24.5+3.5
[y 16.8+2.5 16.2+2.6 15.2+4.9
P(XTHRYL vs fIRAHAL) 0.015 0. 001 0. 008
P(XTRYL vs AL 0. 004 0. 001 0. 003
P({EHHH vs EBE4) 0. 260 0. 872 0. 056
T 2 Foyero = 19. 302, Piyero = 0. 002 F iy oy 10 = 54 939, Peyerio<0. 0015 F oy, = 26. 102, Py oy, =0. 001,

Jith CXCR3 mRNA #3A/K - EE Xt B4 5, 22 S G it 24
B (P<0.05) s M A =Fp#afb X+ 5 48h, LB 4L | =i bk
ZHAH M CXCR3 mRNA ik /KF-5% 4] 22 5 A S it
BL(P<0.05) s A =Fh LN )5 72h J5 , 0H4 =
FHAL AL CXCR3 mRNA Fik 7K F 55 % B AL, IO 2 A v
WHA 22 538 Beit 28 L (P<0.05) .
2. 3 M iEMERE 1L B F 3t HUVEC 48B3 iR % 4> F Ki67
RIEPIFIE RTINS R BRI A SNE Mk R
F CXCL9 .CXCL10 .CXCL11 J& 72h, 5 %F BEZH A b |, A b
5 mE AL AN Ki—67 9650 BE A, BH 4 200 it 45 B i ik
R BEE L(P<0.05) , B B2 FRAR I
(E1,%£3),
3itit

Wil PR RS A B3 22, DRI & 6t i O ik
E U E RIS BUAE 2017 AR TR 1 AR S AR R R
HIAT VA B, DR KR KA 34.08% ", & DR
o )RR R T AN T ) R T X A B A R
FR BRI, 4k 5] DR BiA 7S B EE Y i
%@Eua DR 2 — i U 5 1 %) 10 o 1 WEEI“)J“ PEo
et SR R S8R 9 IE 9L, CXCR3 351X — R IE X
nj}ﬁ%,@maﬁz CXCL9 ,CXCL10,CXCL11 1 CXCR3 %%
B JETE DR KR F vp r ke i /R AN B, A 5% DA 200 i 27
FAEERFFY CXCR3 1Y 3 NMECR S DR 1 =2 ] i 1, A
I8 % B DR JRY7 B0 St — 2 AR B

FHAFFEINR , CXCLY 3 i3 5 A0 I 32 A0 BAE L, i 1k
B R ANtk kb T R A T RS, TR R
PSR 14 s ek A Pl 5 G EVE T . eXCLLo Xt
T TN AR I8 B EEZEH, SRS TE L
T AME B SRR AL, 2 5 250 H B SR painn & B &
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A
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AW, CCK -8 BEAIN 25 R s 72 I A = A
PR IA T 5, B A 18] 68 S, X BR 2 4 i O B2 1 2
Wi (OEZE 48h SR B W I, 72h SLEE TR R e 0 i
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J& AL AN = B 21 40 CXCR3 mRNA X HR20 3%t 30
B BLAE 48 72h AT G 2E S SR =R AN
PR LN TR CXCR3 BV A7 A — 2 I Rl 35 Bl 30
BEF, = RAMEME B LN T 5 CXCR3 /EISIRE R ILT
Ry i tH BRAE 48, 23 T R Sl PR 58 T AL I 7 BE 1 5
LA (A Thl 200 ) | A4 Il i A B AR, H
AT, 26T CXCLY9 .CXCL10 & CXCL11 5 DR (KA1 %4
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R RMEIFAE 2 —E
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oA J5 9 72 A L
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