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Abstract

Objective: To observe the changes of endothelial mitochondrial membrane potential (MMP) by building Hcy-induced endothelial
impairment model in cultured human umbilical vein endothelial cells and to analyze the mechanism of Hcy-induced
apoptosis.Methods:(1) Cultured HUVECs of term infant in vitro provide enough experimental materials. (2)The HUVECs are
randomly divided into five groups: the control group does not add Hcy, the other groups add 0.01.0.1,1.0.3.0mmol/LHCY respectively,
and put them together for 24 hours to detect the changes of MMP of the HUVECs at 3. 6. 12. 24 hour.Results:There is no difference
in the level of MMP in the HUVECs stimulated by HCY for 24 hours between the HCY0.01lmmol/L group and the control group.
Comparing with the control group, MMP reduces at 24 hour in the HCY0.1 mmol/L group ,at 6. 12. 24 hour in the HCY1.0 mmol/L
group and at 3. 6 hour(P<0.05) and obviously at 12, 24 hour(P<0.01) in the HCY3.0 mmol/L group.In the same Hcy-induced group,
MMP obviously reduces at 24 hour, >12h. 6h. 3h.At the same time, MMP obviously reduces at 3.0mmol/L Hcy-induced group, >
1.0, 0.1. 0.01 mmol/L group and the control group.Conclusion: (1)HCY can injury endothelial function and induce apoptosis and it
relates with concentration and time of HCY.(2) Mechanism of Hcy- induced endothelial apoptosis may relates the reduction of MMP.
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[WZY B B R RS T 5T K Py B2 4 I b PRI i 2 (MMIP) (28 4K, T R I P B2 4 i 26 4 R T i L
fille 7L JORRARIE R B A HIE G LBt BT A JGFE k) B 4R 3 TR B0 K PR N 3 ik P Rz 4 o st e 4 T 8o
IiE 1% R4-iE (FCS) Mks#E L (DMEM) AR BRI 24h, (Egifuisse . b4k, BEMLECHAL: (LD AAd: Wn& 1%
FCS ¥ DMEM5mI. (2) HCY0.01mmol/L 41: 1%FCS [f) DMEM+HCY £ & >4 0.01 mmol/L 5ml. (3.) HCY0.1 mmol/L
#H:1%FCS ) DMEM~+HCY £k )& >4 0.2mmol/L 5ml.(4).HCY1.0 mmol/L 4 : 1% FCS [f) DMEM-+HCY £ & 4 1.0 mmol/L
5ml.  (5) HCY3.0mmol/L 41: 1%FCS ) DMEM-+HCY ZK&FE % 3.0 mmol/L 5ml. 4k4EE55% 24h, 41 3 MEA. 458 K
9 [RII & S i) HCY % HUVECS 4 i A 155 FE AL R 520 MMP £E HC'Y0.01mmol/L 205145 (9 56) B 20 i) I 25 S v 484k s £ HCY 0.1
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mmol/L 41T 24h i IR (P<0.05) ; £F HCY1.0mmol/L 41T 6h. 12h. 24h tHELF % (P<0.05) ; £E HCY3.0mmol/L 41
F 3h. 6h 5 FF# (P<0.05) , 12h. 24h B 4K (P<0.01) . [Al—¥KJE¥ HCY EM] 24h I MMP A%, #&X>12h. 6h. 3h.

AR Y, o7 LLE B HCY WK HGE MMP [G#Z, MMP ££ HCY3.0mmol/L 4%, #%k>1.0. 0.1 & 0.01 A% (4,
4518 HCY " 33 MMP BBy, HREE AERNRZEmMEE. (D MEBEPAN, HCY KRR MMP BFELB&Z. (2

[7]—¥ FE HCY A ISk a1 MMP BRI

(CSsia51D WEEES S AN SN s oz R 1 O R WS AN e R Y

[FI AR (HCY) AT S N B ik A T, PR S ke RERE A WL A R E A T (e L
IR R IFHUHEIANT , IUAE L A A S b4 s A0 Mg T S 2R 3%, JLThRESZ AT S50 ATP A ity
4H i fe HERERAIAET:

AEHFUEIE WEE HCY 55 N BRI N 2 400 (HUVECS) ZeRAAIR HLAL(MMP)IAZ 4k, T fift i 9 %
20 B A A A0 B T RO LA

1 M8 5777%
L1 ARACKEE TEWBHIRER 20 4% 154 42 HHUIE™ iR ) LISy 20~35em, 25 BRI i I A5 (3R Ax g, Sz RV
N ACTCH & RPUERER 0 (PBS) w1, 6h INIEATIRF bk N B2 4m i 70 2 . B 9%

1.2 S5 FEAA) BigRAE (DMEM) | Ui A-IniE (FCS) B My, 35F GIBCO A, MR Ehaz i
W (PBS), MRS58l o PN B2 A A %8 52 351, AL B rhAZ S A B AR AT B2 ) o 2R AR i FEL A AR 3R 771) 65 (JC-1)
C2006 it H 28 2 KA AR 5T

1.3 SEIG FEANAS SW-CJ-2D 4 XN TR G (Ong el %22 A7) , Thermo HERAcell50 %4 5%
CO, HELKTFHM (HERM AF])) , IXT71 BIE 56 EMEE (OLYMPUS A+]) , DH2500A & HL AEIEAR CR
AT RIS IR A 7)), KDC-40 K34 25 0L (SIGMA A 1)), MDF-u32v #HIKiEVKA (SANYO A ]) .
KDC-40 i & 0oHL (RERBIFT A PR A A 45> A7), FACS Calibur TM XUHOG 4 A 80 =X 40 fa A%
(2 [H Becton Dickinson A ]

1.4 5256777k

1.4.1 NJBFi ik o B2 40 o AR S AR ARRE IR B v RS 72 BRIy, HrH L sk g, B8Y
EH St Ak o B PR LR o SR I P . OGRS 75 % RS IS SR, 2~3min 3 FRS Rin sk
P BRI . PBS W 50ml, #PyEtay . sEGHEALME 20ml, S EEANBR AN, LR v R, etk
. 37°C/K 5~10min, WU B N T S b, B8R0 fa, A I R it b BRI A5 PN RN 5
R, 300g &0 10min, FEE LiEW. 18] 5Sml DMEM 215980, WA B IRWET, IR iswE, BN
25cm’ VR HERE SR, AP . N 5%CO , THIREETEAE, 24h W, LUJE 2~3 Ky, VIR T4 555t
JR G ¢ 645 8 HUVECS, 9¢ 6 BBt ™ W40 H i 28 o A AR i s ap 08 e ks, A% U N W iE, UEIH 8
FRANMLJy HUVECs. A JFHEIK P R A B4R JARES IR ) 2 4l i il &5 B R 2 60%~80 % I, {3 e Ly 1577
W, PBSIEVE 2 K, BHEEREFEM, NN 0.25% BREGANM0yE A DV, Fral e S5 4n i oF, A, 401
PAFEH I R B, I 10% G 2 s B IRl 2 b Ak, IR /N0 4 i, B 10 1 | 40 il B
TAE AN M v EobR b, BABE FrHEON A, ARPEISCEE AN MU s, BeR R TR (— R 1 &
2) , B 37C. 5%CO, fHEIEFMPETR, REMEH FiREAE, I 3~4 R4 H T585% .
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1.4.2 SR AIAAEEE B0 HUA K 1 HUVECS 4l R, LA 3 X 10° 44K, £541 i 2E K 51 70%~80%H
I 1%FCS [¥) DMEM &b FE4i I 24h, 4 ftae . WP, MLl (D a4l (Uns 1%FCS
() DMEM 5ml. (2) HCYO0.01mmol/L 41: 1%FCS ] DMEM-+HCY £ K% 4 0.01 mmol/L 5ml. (3)HCYO0.1
mmol/L 41: 1%FCS ff) DMEM+HCY £K &4 0.1mmol/L 5ml. (4)HCY1.0 mmol/L 41: 1%FCS i DMEM
+HCY 23K J% 2 1.0 mmol/L 5ml. (5)HCY3.0mmol/L 41: 1% FCS [ DMEM-+HCY ZK % >4 3.0 mmol/L 5ml.
ARLLREIR 24h, A 3 ANFEA,

1.4.3 SRiARME AL RS P 40 i 0.25 %6 JERIEH A6, F 435 IR R, FRICSE 40 1, 300g Smin &0 5,
FEp WS, DTS DMEM T E£40 i 8k 5X 107 2o, U 0.5ml. EI0As 20 148 N 3k A0 £ o ek o)
57 CCCPO.5 w 1] 20min. B FEAS I 0.5mIJC-1 Gt T AR, M5 R ) - BE 37°C 7K 20min.
600g4° C 2.0 4min, FF L. JC-1 YL bl (1X) vk 2 Y. N Iml et TAEW (1X) , MR
1 R ASCRS I o 5 2 3 K 488 nmy BEANFEASK I 10000 A1 A, 00 5 11458 9 AHGS 9 e 5 i, 744 5% 6 50 5 (mean
fluorescence intensity, MFI) X3 MMP FRA . IC-1 5k (456 FIERGY) (L4006 %fs 570 e FLL
FIFL2 M3 FIRTS o (T IC-1 K S XA A Y HL 1~ M2 LAY TE 2 (A 98 e RN 21 (. 58 6 ¥ B 8343 o FL1-H.
FL2-H 5RO . L0 9smE, KA CellQuest THEEMAMFRIAT HT. ANSLK % B H St ¢
TR R 2, DA ESOLRE N (FL2-H) A WESEbz.

15 Siil a4 A A 3 AT, BRI IR FREE(XES) FoRk. SR R
SPSS15.0 # i, RHIRZTT 2000, B P<<0.05 4 2= g7 8 Yo

2 R

R 1. B 1 & 2 A HEF H MMP ZE HCY0.02mmol/L 21 R0 %5 1 46 JR 41 TR) 6 25 5 A8 4k s 8 HCY0.2mmol/L
T 24h BT R (P<0.05) 5 £ HCY1.0mmol/L 41T 6h. 12h. 24h 3L R F% (P<0.05) ; £F HCY3.0mmol/L
Z1F 3h. 6h F FB (P<0.05) , 12h. 24h BE MK (P<0.01) o AWK B[] HCY %} HUVECs X1
MMP {5500 (1) AR A, HCY KBS MMP B2, MMP &£ HCY3.0mmol/L 415K, HKik>
1.0, 0.1 }2 0.01 a5 {4,  (2) [f—WKE HCY £ 24h i MMP 1%, #K7%k>12h. 6h. 3h.

F1 JC- LR DUASIR] o B2 i [RJHCY /E HIHUVEC s £k b A4 B FaA [ A2 A, (;( +S,n=3)

JC-1 (FL2 %&y65aE)

205 3h 6h 12h 24h
control 114256423 21 1053.21+13.13 987.6712.13 952.33+16.13
0.01mmol/L 1081.46+15.18 1081.46+15.18 941.28+19.18 879.21+17.18
0.1mmol/L 1026.57+21.25 934.72+24.25 825.7116.25 710.68+18.25"
1.0mmol/L 927.32+18.14 679.23+21.14" 612.95+19.21" 51.39+21.14"
3.0mmol/L 845.82+0.21" 632.46+20.21" 526.10 +20.21" 434.31+11.13"

vE:  compare with control group, *P<0.05, compare with control group, “P<0.01
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HCY B RO LA SR AL T IR S W DR, A M 1 R REAE O P ) 2 R v e 2 T
YEM o BRI SEI0 25 RB W Z R A2 5 A T, AEA0 I i R Al e XA T o A R 1 I s A
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¥ 2 HCY Z{ HUVECs 2 ki ARl ff7 IC-1(FL2)%% 6o & 1781k

SN AL TR R ET O MMP B, AT MMP R Bk VT B, S 40 IR 1 i
AP, AT RAIAE MMP 9 et H I ELR AR AR e T a0 R T A

ASEHSERL N HCY 3T MMP 1EHIFORFSE,  RILBEAS HCY JRIERI I, 16 I 42K, HUVECs
FEIRWH MMP R B SR 0 T3 0. HCY 5 MMP IS Ja) R FEA SR ) Y T HCY S 40T B & .
HCY R4 RZ 5 mIH T N 22—, HCY S4BT LL KO 5 e A7 A B e, 3
A TLLE I ) . e 7 «

I 7 e 97 2 3 A IS 37 Py A 0 T B2 7 P 8 X 40 AR A 00 e A 57 P02 4, T 40 . 2 B35
For ™ I il ) IS M B A0 R T B2, M4 40 L 2 A Y TR R R R AR S50 o R s 7 2 A A o A
Wi DRI 45 S AT S AUt s 2, ARSI SR AL VA MMP, #2327 HCY 5 MMP ({16 %,
FEA VR BEI HCY 41H, JC-1 A5 MMP 5k vl TR IR AN e 172, HCY 7] 3 MMP ke 2E Az,
FAE FH I IRDE S PR 260 205 HCY [4E A T) o Sy i R A R, kA A T B St 7 37
{OWRr

g bPTd, HCY Wl R g A A T, FOAR B S A RTINS TRD R s i IR 3 HEO oL m] e e i 49
BEAR 1 M PN B AR R A, T T AL T
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