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HE 1% S8 1A L H,0,15 F A3 Ak A R 48 (HUVEC) ¥ 2, & 138 i & & I(chloride
intracellular channel 1, CLIC1)*f &AL 4R ) /) 5 T #7449 % oh, 4R ITCLICLAE W Z 48 Je 45 4% + 69 1
J B AUH] ., AR 9] 3E FRHUVEC %8 L, 4~ %) A CLIC147 4] 71 TAA94(40 umol/L). H,0,(0.9 mmol/L).
IAA94(40 umol/L)F=2H,0,(0.9 mmol/L)F& &~ 4L 32, 3¢ K ik 48 | 4@ et 7% 4 £ (reactive oxygen species,
ROS)#= & — B (malondialdehyde, MDA)#) 42 ; JC-13 & &4 N 40 o RALR L w4z 09 B4k, 2 &
PCRAAARAEMCLIC]. LKA F) /)48 % & & 1(dynamin-related protein 1, Drpl)V AR KAtk Gk & @
1(mitofusin 1, Mfnl)4)mRNAE X, %% P AL MCLIC]. Drpl&Z @ #yK-F, 4RET: HiE
T LAAR b, Ho0.4 22 64 ) K 20 i F ROS. MDA = 3 1(P<0.05), CLIC1 &£ & Eif(P<0.05), =
BB M (ATP) A3 U8, 1V (P<0.05), KAk NE b 45 A 1K(P<0.001), &Ktk ako % @ Minl kit 8 3%
1&(P<0.05), &tk 5 & & Drpl &KX B F 7+ 5 (P<0.05); MIAAATAAL 222 h/g, W K 2afit. F ROS.
MDAA& &,V (P<0.05), KAk akEE & Mfnl KA B F 3840 (P<0.05), ZAhrZZaDpl KL R
F K (P<0.05), ¥R IE @457t 5 (P<0.001), vA b4 R &, CLICIAEH,O,5 549 M K ta it &4
IR F KARE ZAE R, LAHI T 46 5 CLICI TR & Atk a) /) 5 -k %
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Chloride Intracellular Channel 1 Promotes Endothelial Injury by
Disturbing Mitochondrial Dynamic Balance

Ren Guangyan, Zhu Ji, Wang Cui, Lu Dezhao*
(College of Life Science, Zhejiang Chinese Medical University, Hangzhou 310053, China)

Abstract This work studied the effect of chloride intracellular channel 1 (CLIC1) on H,0O, induced

mitochondrial dynamics in human umbilical vein endothelial cells, and investigated the function and mechanism

of CLICI in endothelial injury. For preparation, the human umbilical vein endothelial cells were treated with
the specific inhibitor indanyloxyacetic acid 94 (IAA94) (40 umol/L), H,O, (0.9 mmol/L) and H,O, (0.9 mmol/L)
combined with TAA94 (40 pmol/L), respectively. The content of reactive oxygen species and MDA were determined
by fluorescence method. Membrane potential was determined by JC-1. The mRNA expression of CLICI, Drpl
and Mfnl were determined by qPCR. The protein level of CLIC1 and Drpl were determined by Western blot. The
results showed that H,O, could increase the content of oxidative damage factor ROS, MDA and CLIC1 (P<0.05)
compared with the control group. The level of ATP (P<0.05) and membrane potential (P<0.001) were significantly

IR H : 2018-05-14 $e52 H1: 2018-07-17

6l 5% 1 SRR R B (L HE - 81403133) B B i

*EIRE# . Tel: 1358876915, E-mail: ludezhao@126.com

Received: May 14, 2018 Accepted: July 17,2018

This work was supported by the National Natural Science Foundation of China (Grant No.81403133)

*Corresponding author. Tel: +86-1358876915, E-mail: ludezhao@126.com

X £% Hi RIS 1] 2018-09-26 17:16:25 URL: http://kns.cnki.net/kems/detail/31.2035.Q.20180926.1716.008.html



1654

BRI -

reduced in HUVEC treated by H,O,. Moreover, the mRNA and protein expression level of mitochondrial division

protein (P<0.05) was elevated while fusion protein (P<0.05) was reduced significantly. However, after 2 h

pretreatment of IAA94, the expression of mitochondrial division protein (P<0.05) was decreased while fusion

protein (P<0.05) was increased, membrane potential (P<0.001) were significantly increased, the content of

SOD and MDA (P<0.001) were reduced. In conclusion, CLIC1 plays an important role in mitochondrial injury

of endothelial cells induced by H,O, and its mechanism may be related to the interference of the mitochondrial

dynamic balance.
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R
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AW B IR EH.0,15 5 FCLICHS Rk 2
3 RETS T LR RLAR BN g 57 SR, R A 3 P Rz 48 B 1)
At .

CLIC1; mitochondrial dynamics balance; endothelial injury

1 MR5RE
1.1 #R5RF

5 Bk N B 40 RHUVEC I T [ R 24 e E
WAL 2, HL0.08 T 35 [H Sigma /2y 7]; DMEM = # 1%
FrRIEAL 5 2017022705) ) - BT M v AR P R 254
RAE WA B4 MGG 150208) 04 FFi 1 1Y 2
AV TREM B BRA 5 JC-12- 40 A 58 e A7 A6 )
WA G5 2017062108) 0 71 75 B I A= ) F2 R
A A PR = 3 P AR R (5 12145)1
T BB RAEDHEA A F]; CLICUN R B 5E FEPLARG
5. L0815)I4 F-Santa Cruz/A #]; $iB-actin i, 5. 77, P&
PR S 40121). & R A RO I ) &
(ftt5: 30223). R Pt 5: 10147). R —dudit5:
10146). Trizon Reagent(#t *5: 0387760223). %
HeDNASE — 8 & B A &5 30147) UltraSYBR
Mixture(High ROX)(Jt 5 201513 g - i Jy k48 4=
IR BRA AL TAAAHL 5 084M4606 V) T3 [
Sigma’y i ; FITC({It 5 nf2604) T 3% [ Earthox 2%
GiB
12 UB5E%

5427RAK UG = 2 0oL H 48 [ Eppendor A 7 ;
A K TR B A H 5% [ Molecular Devices 2y
A, Je ETi-SE B B I | HAJE BEA R K
HG RGN B i E RO A R A F; 3111
CO,¥% 7% 8 M) H 2£ E Thermo Fisher Scientific2 7;
DMIS# )t A 1 H 4 [ Leica/A &) ; Stepone plusik
I EPCRAUA H 3 E ABIA 7] ; Quawell Q500073 &
EAMNOT DL A Y66 E v H 25 B Quawell A ]
1.3 753k
13.1 @mfesssc  HUVECAHME T 5 10%M5 41
I FIDMEM = # 85 72 i, 137 °C. 5% CO.¥%
FEAE R RE IR HUAE K BT (1 41 i FH 0.25% 1 fi% 25 1
B A0 35 51 T A A, TR A R % P R
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Table 1 Primer sequence

F A ElkzE2 ] K7I(bp)

Gene Primer sequence Long (bp)

f-actin Forward: 5'-TGG CAC CCA GCA CAA TGA A-3' 193
Reverse: 5'-CTA AGT CAT AGT CCG CCT AGA AGC A-3'

CLICI Forward: 5'-AAT CAA ACC CAG CAC TCA ATG-3' 145
Reverse: 5-CAG CAC TGG TTT CAT CCA CTT-3’

Drp-1 Forward: 5'-GAT GCC ATA GTT GAA GTG GTG AC-3' 112
Reverse: 5'-CCA CAA GCA TCA GCA AAG TCT GG-3'

Mfnl Forward: 5-AGA CTG AGC TGG ACC ACC CAT G-3' 178
Reverse: 5-TTA GGA TTC ATT GCT TGA AGG TAG A-3'

ICAM-1 Forward: 5'-TGA AGG CCG CCC CAG AGG ACAAC-3' 181
Reverse: 5'-CCC ATT ATG ACT GCG GCT GCT GCT ACC-3'

VCAM-1 Forward: 5'-CCC TTG ACC GGC TGG AGA TT-3' 149

Reverse: 5'-CTG GGG GCAACATTG ACA TAAAGT G-3'

2.5%10°4, Befh TofLEE 7Rtk 47412 mL, 7£37 °C.
5% CO, 155 77 F1 W 15 9824 h)s 4y N LA F44: H,0,
Ab 20 (F10.9 mmol/L H,0.4k FEHUVECH fig12 h)
TAA94BH M %+ B8 ZH (FH40 umol/L TAA944E FEHUVEC
0 HE2 h). TAA94TH AL #E 4 (FH40 pmol/LAIAA94 T
AbFEHUVECZH K12 h# 1A 0.9 mmol/L H,0,4k 22 1E
12 h). IEH 41(H % & 15 77 W 55 FRHUVECHH
f) o

1.3.2 ROSE=ME  LIMIEEFRRIGHRAME,
FH81:1 000 TC LB H5 72 MM B DCFH-DA, {28k
FEH10 pmol/L. % FRAAMIBE TR, M1 mLFRELF
[IDCFH-DA, 37 °CHl i 3% 7= 46 9% & 20 min. FHJC i
T A0 B TR W BE A 3 1, DA TR 7 2B AR
41 N FIDCFH-DA. 43 Bl 7E ¢ 6 B AU BEFITC T M
SR G B, S 2RO R AR X AE488 nmifK
W, 525 nm A K NS PR EUKF

133 ‘@& RIE i ain  PBSERIRANAN2IK,
HY100 uL 10xIncubation Buffer/i1900 pL K 2 & 1
7K Fi B 151 xIncubation Buffer, V& 2] 3 Fli# £37 °C.
W HX500 pL 1xIncubation Bufferdfhi A1 pL JC-1, i
JiE YR 2 B JC-1 T AE . HX500 mL JC-1 T 1F ¥
AN126LHK, 37 °C. 5% CO.f¥21 f 15 7= 46 5% 5 20 min,
P J5 F3 1 mL 1 xIncubation Buffer}/s2¢K . £ 7651k
Bi N LA, FEAE F OGBS AES25 nmifUR
K, 590 nm A 5K T R B FLAL K

134 AL EPCRAEM %M Trizolif 5l & 15 B

FILEA AN MIRNA, B4 B3N E AL, H % i
SR U B o & ZHRNA 5 5 icDNA, 435
HF e ATPCRY . SIMIF A LR, %%
4:5: 95 °C 10 min; 95 °C 15's, 60 °C 60 s, 40 MEFF
R 25 5 2 R 15 H - AL A (Cr) o P EE AR
CHER WA FEACLICI. Drpl. ICAM-1, VCAM-1
mRNAR R IE G I 532 FR=2Y44C=H 1
BEHACE-N IR ACE).
1.3.5 MDASZ4n 4o H A FIPBSIE BE3IX,
YT )R AR N A, A 1S mLIEPE i,
ZH M A300 pL RIPAZ fi# i B T4 °CEA#E30 minj5,
4 °C 12 000 r/min{ 030 min. ZE g H ZL(MDA)
FE SOD I Ao I X 751) 0 45 4 a3 BH 5, 00 7 248 . PN
MDA .
1.3.6 ATPUARATPEGM  ZHHEH] JJ R 4
i, e BE A 1.5 mL EPAE A, S 5 00 b B 41 i A 8%
TR B ARG LIS, 31N EUTE A, I
U 4R B N N300 LA ZE K, BT #0K#100 °C
WA, JE R 0 R VR T KM RN A 10 min,
B i R e SR A At 1 min, 22350 B A5 7 VAT R A
Ja, ZEIRiES min, P K636 nm, Y64£0.5 cm, AW ZEIK
T, W E & B REAE .
1.4 GitE o

K H GraphPad Prism 6.0%% 14 %F % 4% i 17 4t
THA AT, 45 F DhxksRon, 410H 2 5 LR Fad 56,
P<0.05N 2 7AH Gk 5 5 o
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2.1 H,0,FSAK M+ CLICIZRIE

£ 0.9 mmol/LI) H,O.fE | HUVEC4H /e 12 h/5,
CLICI [ JmRNAFI & [ 321k 2 35 B & 7 15(P<0.001,
P<0.05). 5HO.4t B 20 #H Et, H40 pmol/L CLIC14]
I FITAA94TI b B 2 2 b5 P FHHLO40 B2 (1) 41 Jfa v,
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NC 1AA94 H,0, H,0,+IAA%

*P<0.05, ***P<0.001, 5SNCZLLLE:; “P<0.05, 5H,0,41 Lh#¢ o

CL1Cl
ACTIN

2.2 CLICIHIFFrI NI & AR S it
WE2FTR, 515 A, HOAFEHUVEC
41 i ROSHMIMDAAE i W i 38 Jin(P<0.001, P<0.05).
5 H,0,4b BE 41 A Eb, TAAO4TH 4k ¥ 20 4 Fz 41 fig
ROSFIMDA % 5 B & T [ (P<0.001, P<0.05). X

*P<(.05, ***P<0.001 compared with NC group; “P<0.05 compared with H,O, group.

Ell H,0,3% R 28R CLIC1ZRIAHIFZMR
Fig.1 Effect of H,O,o0n expression of CLIC1 in HUVEC

2.5

2.04

MDA (nmol/pg pro.)

NC 1AA94

H,0,
ROSHNZAIIEHRIL. *P<0.05, **#P<0.001, 5NCALELEE; "P<0.05, *P<0.001, 5H,O41LLEL
ROS is labeled with green fluorescent. *P<0.05, ***P<(.001 compared with NC group; "P<0.05, “*P<0.001 compared with H,O, group.
E2 SETFBEEBIR TSR R AR E LG5
Fig.2 The effect of CLIC1 intervention on oxidative stress in HUVEC
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VEHA, Ho0, 7T DA S N B2 240 i i S84 15 43, TITTAA94
A LAY /D P B AHIROS MDA KF, 227 N 5z 4
F B AL A

1.0

0.5' ES

ATP content (nmol/pg pro.)

NC IAA94 H,O

272

H,0,+IAA9%4

*P<0.05, SNCHLLLEL “P<0.05, SH0.41 Huk.
*P<0.05 compared with NC group; “P<0.05 compared with H,O, group.
E3 S5 FiREEB1REIX AR A+
LR RATPE E RS2
Fig.3 The effect of CLIC1 intervention on
content of ATP in HUVEC

NC 1AA94

2.3 HiIFICLICHESZ&AIFATPE

W3 FTR, 51 % A, HO A FEZH 1 A 2
i it HH ATP; 5 BH 12 FRAIR(P<0.05). S5 H,0.40 # 41
b4, TAA94 T Ak FE ZHHUVECHN iy 1 ATP5 & #H I
F+8E1(P<0.05). X UiHH, CLIC1id 1A AT GEidk il 2kkir
P ATP ™ AL i, T 4101 0 7l T 25 1 1 A] AR &
ZRRIARATPE &
2.4 CLICIX K fVCAM-1. ICAM-15RiA
oA

WE4RTR, 5IEH A, O3 HHUVEC
i fg HFICAM-1. VCAM-1JmRNAFI & 4 % 1% B
3 1 IN(P<0.05, P<0.001), i CLIC 141 1) 75 7 kb ¥
J&, ICAM-1. VCAM-1% [ & & B & F# I (P<0.05,
P<0.001). X dH, T TSRS T I8IE & H 1 RE A
A1) P 52 40 45345
2.5 CLICUBIR A s LRk sh 115 F 4518
XERERERNRIE

1 E507 7~, ££0.9 mmol/LI¥H,0.7E FFHUVEC

HO,  H0,+IAA%

272

ICAM-1

VCAM-1

B-actin

Relative /CAM-1 mRNA level

mEl =
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- 2.01
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Z T
g 1.5
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E 1.0 #
g T -T-
o
E 0.5
=
Q
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0.0
NC 1AA94 H,0, H,0,+IAA%4

*P<0.05, ***P<0.001, 5SNCZI L4 *P<0.05, #P<0.001, 5H,0.41 b4k
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H#itH
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2 1
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g 34 *
e [
o
T 2-
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S -I— T
> 14
o
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o
z 0-
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*P<0.05, ***P<0.001 compared with NC group; “P<0.05, “*P<0.001 compared with H,O, group.
B4 SBETEBEEAINARAMYCAM-1. ICAM-1FREHIFNE
Fig.4 Effect of H,O,on expressions of ICAM-1, VCAM-1 in HUVEC
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B-actin
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2.5+ #
B
5 204
e
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1S
= I
S 1.0 .
= 054
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NC 1AA94 H,0, H,0,+IAA94

*P<0.05, ***P<0.001 compared with NC group; “P<0.05, **P<0.001 compared with H>O, group.
Els SETREER XM ERAR)IF TS0
Fig.5 Effect of H,O,on expression of mitochondrial dynamics balance in HUVEC

F ik KIS
LRI

SIZRRLAA, FAT AR 76 3 AR I 45T ST Sk BE RORFE RS

1AA94

H,0,+IAA%4

SRR, 2L ke IR ARG A1

White arrows: mitochondria in continuous strip form with relatively intact mitochondrial network morphology. Yellow arrows: mitochondria in the form

of circular punctate fragments. Red arrows: mitochondria that restore network morphology.
El6 CLIC1EYTF X AR 4R B L R ZS RO R0
Fig.6 The effect of CLIC1 intervention on mitochondrial morphology in HUVEC

012 hfg, N 4B 53 248 A Drpl mRNAZRIA
B S 16 n(P<0.001, P<0.05), fil& &5 FIMfi] mRNA
FKEHERME SEFHAMLEYAEEEZEER
(P<0.05), 1M FCLIC14l il 740 pmol/L TAA947H 4b
HLA U2 h)5, Drpl mRNAZR I B & % (P<0.001,
P<0.05), [AJ}Mfinl mRNA &2 1 n(P<0.05). Xt

B, HyO.4b BEHUVECHH i o £ R 4 43 438 0, il

Wb, LRLR BN ) 5 P g T 4. TTIAA94TR Ab 21

REAT XU e 2k it sl 712 P4

2.6 CLIC18YF ik & M 57 4 BE Lk f (A 28 2544
W 6T 78, ZMito-Tracker4e 4 5, IE ¥ 2H Al

TAA94TIALF ¥ A J2 20 ff v 2 s A 52 B0 488 1) K 2%
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H,0,+IAA%

100 pm

kokok

By
3*
B

200+

E 1504

5

2 _

22 100

2

Ne)

§

s 50 4
0.

NC T1AA94

H,0, H,0,+IAA%4

IER AL bR, B AL ZR B2 bR . ***+P<0.001, 5NCA L #P<0.001, 5H,0.41 L.

Normal cells is labeled with green fluorescent, decrease in membrane potential is labeled with red fluorescent. ***P<0.001 compared with NC group;

#P<0.001 compared with H,O, group.

[El7 CLICIHYF Xt AR 4B b (A B B S O 32 Ml
Fig.7 The effect of CLIC1 intervention on membrane potential in HUVEC

TEAS (At 5 3k), ELAT AN 78 5 1 B b A ) 28 T 75 o
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JHb, 2R AAR 1 IR 45 R4 Wk 8 (A (i 5k)
2.7 CLICIHJFFixt A R 4BRaLk fi (A BR ER A A 22
WE7HTR, 7£0.9 mmol/L{JH,0,/E FITHUVEC
12 hJg, S5 G(FITC) I I, 5155 40
3 A W3 1 2 7 (P<0.001). T FHCLIC 140 il 771
40 pmol/L TAA94TIALEEANHE2 h, £k 5% Y6 (FITC)
B A, oA B3 M2 7(P<0.001). X i, H,O,
VE I Jig £ A s e A7 B 3 PR ARG, T TA A Q4T Ak HE ]

BE N bR R LA

3 1Wie

RE TR N BNEF DI, R T
18 (chloride channel, CLC)7& — 2K )iz 43 1 T A Hl
A 20 0 5 5 e 2 b 2 i s v ) R E, AR AE TR
P 22 AN I 25 40 i ), 4 B N &0 8 TE (chloride
intracellular channel, CLIC) 2 T 4F >k #r & B — 28
AB T, ZEAFKECES ZAHEUR: CLICL
CLIC2. CLIC3. CLIC4. CLIC5. CLIC6. p64 Fl

Parchorin!”.
CLIC12&— 241 MR AR & A RS, 721E
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REEALS, AT A1) P B 2 ) 453473

B FIEIEAMY A #IsCr, iR, Bry F
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