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HE BB Ad4a45HREx s R A ¥ AR 2% (hyperhomocysteine, HHey ) £ % 1 & 28 it /8
=T ERAR RF AR @iy TR FE, Ak )0 Wistar 44 K R4 & HHey #A, H
42 AR FBRAETF R ES HATRA(10 R) BAA(11 R) AHrTa(11 R) febii(10 R) . xFR&
LT 1% BTG A MR R A AL T 3% FRMKRER (1.5 gkg) #F ,*HERA%T 3% E 4
Ak (1.5 g/kg) et BR A% (0.06 g/kg) #E H 44571404 T 3% H AR SR (1.5 g/kg) M4k
s &% (0.02 gkg) # . HE £ EMK MR R EHIRALHEF T 0 &2 K Kb 3R A F
2.8 (homocysteine ,Hcy ) 7K -F = ) £ 3 bk 3t R B 7R B #5444 (sodium nitroprusside, SNP) #= 2 Bt A2 4%
(acetylcholine,Ach) # R E AR 84T 3K T 4 ; K A RT-PCR 1l £ ¢-Fos \Bcl-2 #8% X % & (Bcl-2-asso-
ciated X protein,BAX) . fa fedp ) 5 — A =% & 2 (cellular inhibitor of apoptosis protein 2,c-IAP2) f=
58 — &AL 545 (inducible nitric oxide synthase,iNOS) A F £ ik, R RELEREZ = . EWHE
BRI BEIG R R R L8 B R A BTG, ST L B ik am e, P R T VB U 4 R VU I AR 3 AE 4R B et 40 e R 40 R
T4, SarBaksr, $A 4M Hey K+ & (P <0.05), 44 28 Ach 10 °mol/L.Ach 10 *mol/L #=
SNP 10 ™7 ~10 mol/L R B % JE fo & M K AT 3K F ¥ etk (P <0.01, P <0.05) ,Bax.c-Fos & iNOS A K
KR B, c-IAP2 A R A AR (¥ P <0.05), HAEA 204, 4k & rF 4 % vF B2 40 Hey /K -F A%
(P <0.05) ; P4k 440 SNP 10 "° mol/L #JE 41, 4 A vt 4l Fo v B2 20 Fo o &K B SNP o % I AT 1K 534 3%
I Gk Aot Fe vt BR 28R % 5 Ach 10 °mol/L #= Ach 10 “mol/L & Ach &% M AT KR FE3 (3 P <
0.05) ;4R &t 2afort Bi 20 Bax .c-Fos % INOS Ak B & £ 3 1K (P <0.05) , »HBR 20 c-IAP2 Jh B R 2 3 &
(P<0.05), it #ArHik & THAKR R Hey K-F, T8 Bax.c-Fos & iNOS % F & ik , i ik ¥ o %
W 2RO T, BB B R BT AR, SE R S IR B AR AR AL 6 BEAE
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ABSTRACT Objective To explore targets of Chinese herbal medicine at cellular and molecular lev-
els through an experimental study on Yinxingye Capsule (YC) intervening vascular endothelial cell apopto-
sis of hyperhomocysteinemia (HHcy) rats. Methods The HHcy model was prepared in male Wistar rats.
Totally 42 rats were randomly divided into 4 groups, i.e., the control group (n =10), the model group (n =
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11), the YC group (n =11), the folic acid group (n =10). Carboxy methyl cellulose (CMC) solution (1%)
was administered to rats in the control group by gastrogavage. 3% methionine suspension at 1.5 g/kg was
administered to rats in the model group by gastrogavage. 3% methionine suspension at 1.5 g/kg and folic
acid suspension at 0. 06 g/kg was administered to rats in the folic acid group by gastrogavage.3% methio-
nine suspension at 1.5 g/kg and YC at 0. 02 g/kg was administered to rats in the YC group by gastrogavage.
Morphological changes of aortic tissue were observed by hematoxylin eosin (HE) staining. The plasma ho-
mocysteine (Hcy) level was detected in each group. The endothelium-dependent diastolic functions of the
thoracic aorta on different concentrations of sodium nitroprusside (SNP) and acetylcholine (Ach) were de-
tected. Gene expressions of Bcl-2-associated X protein (BAX), inducible nitric oxide synthase (iNOS), c-
Fos, cellular inhibitor of apoptosis protein 2 (c-IAP2) were detected by real time polymerase chain reaction
(RT-PCR). Results
mated endothelial cells. Few foam cells could be seen in the model group. Myoma-like proliferation of

Pathological results showed that thickening aortic endothelium, swollen and desqua-

smooth muscle cells in tunica media could also be seen. These pathological changes were milder in the YC
group and the folic acid group. Compared with the control group, plasma Hcy levels increased in the model
group (P <0.05). The endothelium-dependent diastolic rates at 10 ° and 10 “mol/L Ach and 107 =10 *mol/L
SNP all decreased in the model group (P <0.01, P <0.05). Gene expressions of Bax, c-Fos, and iNOS
increased, but c-IAP2 gene expressions decreased in the model group (all P <0.05). Compared with the
model group, plasma Hcy levels decreased in the YC group and the folic acid group (P <0.05). The en-
dothelium-dependent diastolic rates increased in the YC group and the folic acid group at various SNP
concentrations except 10 ° mol/L SNP in the folic acid group. The endothelium-dependent diastolic rates
increased in the YC group and the folic acid group at 10 ° and 10 “mol/L Ach (all P <0. 05). Gene expres-
sions of Bax, c-Fos, and iNOS decreased in the YC group and the folic acid group, but c-IAP2 gene ex-
pression increased in the folic acid group (all P <0.05). Conclusion YC could reduce plasma Hcy lev-
els, down-regulate gene expressions of Bax, c-Fos, and iNOS, thereby reducing apoptosis of vascular
endothelial cells, improving vascular endothelial function, and delaying atherosclerotic process.
KEYWORDS Yinxingye Capsule; hyperhomocysteinemia; vascular endothelium; apoptosis

2 [ 70> e 22 % 1liL5E ( hy perhomocysteinemia,
HHcy ) 2 5o A 7 6 Bz R, ] o5 [ i 48 P B 4
o A5 PN B 2 A0 e O 1 05 R s R 1, T
O I35 PN B B0 A R 07 e Do ) B PR 7 o AR T 9%
S TE I S AR A B BE XS HHey L4574 2 40 B 0 T AR
TR T TS24 N B2 T E T TR SE B i 5%, 8 - /R
HOETIPSE Y=

57T E

1 Y 42 H Wistar HEPE KR, A (142 £
37) g, B E Rl B _F i 25 4 it S5 sl v oc SR L
A HIES 3T SCXK (171)2007 -005,

2 25 A RRE(0.2 g/kL, h BEEEIHA
PR 250 A R A m]ER 4L, 41 5. 091204 ) 5 MR A
(5 mg/h, B b1 E i 25 A FR A w4 A, dit 5
090801) ;1% ¥ I LT 4E R #hi Wk ( Carboxy Methyl
Cellulose,CMC, i+ [E B 2545 A1 k2= 1570 2 Hl
P4t 5. F20090626 ) 3 2K 2 (Met,  Hy 72 [ 45 [#]

FEN AL 415 :15112008W2) .

3 A BALEE  FEEAHAES 4N (sodium ni-
troprusside,SNP) , H1dt 5t ARG AR B2 255 AR A FR 5%
RN ] 42 4k, 41t 5. 060205 ; Z, [k i1 5 ( acetylcho-
line,Ach) ,Hi Sigma 2\ m]$&ft, H1t'5-: 20060223 , 3
AL GR: A S IA M (U5 13206, TG PEAF, Letica
Scientific Instruments ), PowerLab SZHf 4= #l £ &
10 RS (ML840 , A F I ,AD Instruments ) .

4 Wl KghZiirik 42 2 Wistar HEPER
SR, 2 Bl ML E 1k 43 S X BR AL (10 H) (BE A 4
(11 H) ARAEMH (1 ) A RRA(0 H) . 21
EARREE R Wang G 25 Jr 4l 45 HHey kRl
R, 3% Rz PR IR B AL HI 7% :300 mg =R N
1 mL1% CMC #. MMRIESWIEH J7i%:1.2 mg
MR 1 mL 1% CMC ¥ HRA IR 2 ECH] ik
4 mg BBAM 1 mL1%CMC ¥, MBALT 1%
CMC i 2 mL#EH , BB 245 T 3% M A MR IR B ]
(1.5 g/kg) ¥EH, MFIRA % T 3% & 2RI 5|
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(1.5 g/kg) inm R iR 2% (0. 06 g/kg) f#E B , # A n
LT 3% EARIR W (1.5 g/kg) MERA HHE 2K
(0.02 g/kg) HEH , S4B RBEE 1 K, KA
12 J& . BAIZ 1 KR B BUE SR R e, Ayt
21 HRFES et 2= B, JET-% 4. 8%

5 KR bR -SRI ik

5.1 FRACREL 12 JHK Wistar HEPE AR 40 H
THE E BB, 73 BIINAABEE 2% £ Rl £ FREN
(edetate disodium,EDTA-Na) .0. 109 mol/L fj#%iz
BB OEN, T4 COAET A, FE4 h HEL
(10 min,3 000 r/min)f5 Fi&EARAS, & T -20 C kK4
W ArE o BULIS AR FESh ), 53 85 £ Sh kR th i 2 17
FBkAL, S B 2k 6 ~8 mm A 5 mm
(2K ER 5 1T, B3 30 ik =5 kS 06 3 M i B ik 3 ~
4 mm 10 % & 7K AR b i 25, AR ER 43 - 80 °C
VA7 DL 45 SEmt 98 % & #t PCR(Real time PCR, RT-
PCR) %€ .

5.2 JHEIONEE HE Sk R R A E 3
PB4 3 ~4 mm 10 % fi /R SR H e , B K
EWL AL, VR, THARE - 4L (hematoxylin eo-
sin staining, HE) Q445 , 7002 WAl B 47204
2SR WLEAT TCHH S 1 S Bk ok R R AL S A2

5.3 i Hey ACEAGRN SRR (35— 3K BT
1 (LC-MS/MS) J5iAAE E I AR X O BEBE S35 Hhoc
Kl A7 N CV <8.79% ,#itid] CV <6.87%., 1F
WHIINTE Hey =SIES%(E N 5 ~15 umol/L,

5.4 MW EMEIMEET K ThRE S IESCER(3],
K Wistar #EPE K BB A 3 2l kR 3k I e Ty ik .
FRLHHL 6 H (XA 1 H i 5250 v R Lo b il i oK 5
B RE ) ALFE S5 Kl L 5 mme 1 Bl KA A B TS
%, 20 mL Krebs-Henseleit # 194 N, A 5% CO,/
95% O, IR A ,37 CKIK. k4T 1.0 gy
5K 71,V 60 min, “F#)5,567 10 wL 1 pmol/lL %
'’ L} % (phenylephrine, PE) , X j5 i 1 %t 10 ™7 ~
10 *mol/L fil§ & 4 ( sodium nitroprusside, SNP) Fil
10 7° ~10 °mol/L Ach {52 R , I 52 P Rz AR i 45
(A

5.5 Bax.c-Fos.c-IAP2 .iINOS [HFEIE R
I RT-PCRlE . (1) 4415 RNA By $& U7 K
A 1 mL Trizol (Invitrogen) Sz &2 FEE 2245 1
AJE A 1.5 mL & RNA [ i) EP 4 s i A
0.2 mLy&Es, BZIH%% 30 s, FiRFHE 5 min,4 C
B>, 12 000 r/min, 15 min; W BCK 4H Z, A
0.5 mL#i¥ 1 5 N B, EiR#HE 10 min,4 CELl,

12 000 r/min,10 min, 7 L3 UTIEH 75% S BEUET
1,4 CE.0>,7 500 r/min,5 min, 3 Fi; BAM Z
mEl T, SR )5 i A& & DEPC Ak 3 3 B9 JC i K
(50 ~100 pL),65 C /K 10 min ffi RNA #4014
i 3 B AN AR RNA 4 21 7 T, OD g,/
OD g fE . 1.8 ~2.0, 5K RNA B A -80 C vkHif4
fESR HEW S, (2) 1% 5% cDNA 4 BU% T 51k
ZR 300 B SR TR AR R VR, S VR B i A oK L A, B
PRHC )75 x Wi % S 2 vh 4 pl, ANTP Mixture (£
10 mmol/L) 2 pl, W% 50 (5 U/ul)1 ul,RNA [iif
W 7 (40 U/pL) 0.5 L, Oligo (dT) 18 314
(50 pmol/pL)1 pL, i RNA (1 ug/pl)1 pL,DEPC
AEFE7K10.5 wb, MR 20 wlo IR A) G Fi 0 R 44k
175U A B R IR 10 min, 42 C 5% 1 h,
4 C¥H 2 min, (3)Bd ik x # [ Bax.c-Fos,
c-IAP2 [ iNOS } «a-IkB & & £ ll: iz H] Primer
Premier 5.0 #4759 50 8511, 4 MER A BT 51 a0
T(W#1), H#lE SYBR RT-PCR i##|#& (TaKaRa
Shuzo, Otsu, Japan) Ui#457E PCR 45 A
TFHIH 5 (VK E#:AE) : 2 x SYBR Premix Ex Taq
10 pL, E#F 519 (10 pmol/L) 0.4 uL, T #iF 51 ¥
(10 wmol/L) 0.4 pL, ROX Reference Dye I
0.4 pL, K7k 6.8 uL,cDNA 2 pL, SfA&F1 20 wl,
TRARBCE I EIRAT, B0, RV AR :95 C 10 s,
95 C 55,60 C 34 s(HK 2.3 BHE40 MEH),
72 °C 10 min, Melt Curve, 3 [F £ ik /K S A5 5 s
AR (274N .

x1 519%5

r 515 PRI

(bp)

iNOS  [#i%#:5'-ACCTACTTCCTGGACATCAC-3’ 338
Tt :5-ACCCAAACACCAAGGTCATG-3’

Bax  |Ii#:5'-CCGAGAGGTCTTCTTCCGGG-3’ 317
Ti7:5-TGGAAGAAGATGGGCTGAG-3’

c-Fos  Fi#:5-ATGATGTTCTCGCGTTTCA-3’ 348
Ti#:5'-TGACATGGTCTTCACCACTC-3’

c-IAP2  I-§i7:5-AAAGTTCGGAAGATGTCGT-3’ 459
Ti#:5-TGTATAACGCAGGGTCAAT-3’

B-actin _Fii#:5-AGTGTGACGTTGACATCCGT-3’ 276

T i :5"-GCAGCTCAGTAACAGTCCGC-3’

6 Hit2=rik SRA SPSS 17.0 #®{b-wiifr
GET2Eo T, TTREERIL x £s Fon, Z41 LR
] 75 253 A, J7 Z2 55 LSD ¥, 77 Z A 55 il H
Tambane's T2 ¥, P <0.05 &S AG ¢ X,
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# X

1 FHRRALE S AL (A1) BERAEK
B 8 L HH LBk A B2 B RS TN Bz A K B A 7 L
B B R AN, RS- LA LR A 3 5
AR NI R o AR 7 U BN R R
JE PN B AR I B 7, FGrp 20 B B A T 2 LA
FERUSEAE , AL 1 N R B . AR 5 R B
BRI N B ALK b B . X RRZEA 2 A B
TN Bz 2K i

TE:A X IR B LRI C WA T4 5 D iR

B SRR ENKASUB S 2L (HE Jf, x40)
2 HARBULEE Hoy KFHE(£R2)  SXHR
AL, AL Hey JKFTJH i, 2 R A G2 i X
(P <0.05) . SHATIZH LLHE, B4 it 41 S R4 Hey
HCFREAR, 225 A geit 2 L (P <0.05) .

K2 HHIMWE Hey KFEELE  ( wmolll, x +s)

20 5] n Hey /K-
X B 9 8.49 £1.87
LAY 9 61.13 +40.16 "
A 9 34.46 +27.89%
R 8 31.25 +21.17%

TS XHRA R, P <0.05; SHIRIA gL, AP <0.05; R4
B 2 AN A B 1 1 I i IMARAR V4 101 57

3 BUIKEL SNP M4 P &7 ik F A (£ 3)
SRR s, BRI 4] SNP 10 77 ~ 10 * mol/L A
W I TN B AT TR R B (P <0.01) . SR L
B AT 4 SNP 10 ~° mol/L #eJ3E 4, 4R A -2
PR 2H H: At 4% ¥ BE SNP (10 I 45 7Y Bz T i 5 24 1
fn (P <0.05),

4 FAKE Ach M4 N EEFIKF LI (£ 4)
X BRLH s, BRI ZH Ach 10 7% .10 ~* mol/L ¥ If
G ET KRR (P <0.05) ; SHERIZH Ha, fR AV
HAIHFRZYEE N Ach 10 110 *mol/L i Ach Ifi
ENEE RN (P <0.05),

x4 HKAKRR Ach MENEEFIKELE (%, x£s)
#rikse

215 n

10 %moll 10 %molll 10 *molL 10 ~3mollL
i 5 22.7+16.7 25.6+16.6 22.4x13.8 7.5%2.6
H T 6 12.0:+8.3* 20.4+10.6 12.1+7.6* 7.8x2.5
WA 6 24.8+10.62 18.3%8.6  25.3:12.6% 7.8x4.0
R 6 26.9+9.9% 23.6x18.8 24.0x10.1% 9.7+5.5

T xRS, * P <0.05; SHERILL L, “P <0. 05 ; X} #i 4l
1 TSI MM I R S R E

5 %% Bax.c-Fos.c-IAP2 }z iNOS 31k
L (£5,K2) SHxtHR4] i, #iAi4] Bax .c-Fos
J% INOS JL[H Fik K8 (P <0.05) , c-IAP2 JE[H 3%
KFEIG(P <0.05) . SjACAIL LA, AR 4 F 12
4] Bax .c-Fos .iNOS & H ik &L (P <0.05) , it
MR c-IAP2 BRI RIAHG (P <0.05) .

Wi

ABEFEFRIA 6 0o 19 2 55 e AR 3l bk A B 52 45}
FIIhRE S5 B o ek sh Bk i 8 P9 B 32 35
DRI 1 A B S ER T, il ELXS el O 1) 2 Je A
UG RAERF F AR 10 A B 2R A e
SR oRAERE AL 4 T2 M J v BT SR AR, A
FIRTRTFE AP o DRI A Bz 240 M 8 A 52 4t
MV PN B2l el 1) B B o ML P B2 40 o
TR B A A AR LSRR A SE T AR (death

R3  AHAKK SNP M AN RETF KR (%, x£s)

215 n

10 =7 mollL 10 "¢ mollL 10 "5 mol/L 10 "4 mollL 10 " mol/L
X} 8 5 27.1+14.6 28.9 £15.7 28.0 £13.9 32.0+19.6 34.5+20.0
TR 6 15.0 £10.8* 15.2 +10.2 " 13.8+8.7" 14.3'+9.1" 10.3 +6.5*
ARA I 6 28.0.+9.8% 27.8+9.2 30.4 £13.7% 29.8 £14.4% 33.1+20.0%
R 6 28.7 +11.4°% 28.7 £15.9% 28.9+14.9% 31.7 £15.3% 33.1%22.0%

S IR R, * P <0. 01 S EI4 4, 2P <0.05
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#R5 £4 Bax.c-Fos.c-IAP2 J% iNOS R:F A (X s)

25 Bax c-Fos

c-IAP2 iNOS

AR 0.73 +0.23(8)

HELTRY 1.43+£0.37(8) *
st 0.99 +0.43(8) 2
iz 1.05+0.37(8)2

0.86 +0.29(8)

1.40+0.43(7) "
0.85+0.43(8)%
1.06 +£0.39(7)%

1.38 +0.55(7) 1.01+0.25(8)

0.80+0.30(8) " 1.54 +0.28(8) "
0.70 +0.32(6) 0.64 £0.31(6) %
1.44 £0.32(7)" 0.73+0.26(8) %

S AL R, * P <0.05; SR i, P <0.05; () N EdRE ash# Rk

Bax 317 bp

B-actin 276 bp

c-Fos 348 bp
B-actin 276 bp
c-IAP2 459 bp
B-actin 276 bp

[l

NOS e 330 P

L ———
A B c D
A AXTEEZ ;B AR ;C AR M4 ;D R
2 £4H Bax.c-Fos .c-IAP2 £ iNOS K 61k i

receptor) 3% & Fos i caspase-3 i35k ; 41l
Wik e F 2% Bax % Caspase-9 Bk,
AWFFRUESE Hoy Fh i 5.0 B 5 A 58, J& 0 I
EEEIRI — A S fE R NP Hey J e i 1 4
PR A R T i b 7 2R 22— Hey AT 5108 Y B2 4
Mt , G BRoRAEREE FL R T RE 2 : (1) B Bk
YERT A5 LB Hey AT 51 P B2 240 1 09 48010 7 i B
F GRP78 [k I bt H Ak S AL P i 1 238
K ILTE PRI/, A AL B R T s ek 2 24 i
X R A ALY B D RE T, I R I B - L AR A=
Hofty 8 A Ak, 51 & A B, B 32 1R T e R
0712 A, I A T I I kB A
##E  (inhibitor kappa Ba, a-IkB) mRNA [1 3
kel o-IkB 2 EBERR AL, 5 Shan i N R s A T
Kappa (nuclear factor kappa B, NF-«kB) ,i#—#
74 INOS mRNA 14 1, 3538 iINOS Fyi% Pk, 7 A= i
T NO, EIEFR b 40 MRS A T 26 B T 10045 B , S04 1.
BN Z (2) 18 N B D REZE L : MOk B 2 (1 iE
PEUESE Hey it A0 4 K% NO Sofif i 48 4 Bz 2
AL . (3) BB N B2 41l (endothelial cells,
ECs) &M KL, B FAMM T . SN

Hey i it 1% p53-Noxa.Bax.c-Fos )ik, T i
ML HL U TS E A c-AP2 [ R K, B S 4R
Uﬁt[m—m] .

AR S IG LER BRI 1M 3 Hey Bt BE 41 W1 48 T
H(P<0.05), HEUEE2EE T WA A2 n] I,
F BNk N B 2GR P R AR K B 9 B2
A BV AR AN, e - Ve AL AN LR A 39 B, 9 AR ]
RN . R D RR I E 45 R B AR R 4
B &7k D RE WA S 2 . UE S0 A A 2R A R T R
HHcy ,HHcy AT 5 &F 4 21 68 2 L, 42 i 2l ok okg
A A o A TR K

PR AT ERAE  (4)  S808 A B3 T B A R PIL
117 W SLREFN 2 ) 52 5%, UESCAR A BLA 2 1
ZYPRAE L 5P RS AL B LR AR TE R B BR B
HI B, OICSE I P B2 T 4 T R, 08 1 T L 400 i i) 384
BH , HEZR B KRR R AL AR 120

AR SRR 25 S R AR A AL R AL ML T Hey
IO HIRAR, SRR LR, 2 R A G E R (P <
0.05) ;4RAT M4 5P BR ALt i, 22 7 K4 2- L
(P >0.05) . [RIEF N Bz iy BE 00 52 25 21 7 1 B I 41
PTOACSE I AE DY B EF K T g L FEAIK Bax .c-Fos iINOS 3t
ik (P <0.05) , 1M M ER 4L c-IAP2 J PR & 3k 14 fin
(P<0.05), HBAZ A HL#, 2R LG %= X
(P >0.05) . UM 7 2 0T LB HHey 51 iy P iz
P AT AR DI REZE L

A 5T 45 R R R A A BRI IS Hey 7K
SERYVE, 8 T I c-Fos 19263k, 820 41 it % 7 94
W FAZE 1 Fos ik, MHI LM - & 1 Bax %
ik, W HHey I P9 R i 1=, [RliRkE nl R ik
i a-lkB MIFER, L1 o-IkB B A LR, N
NF-«kB 780, F 7 iNOS mRNA {4 1%, 1l iNOS
FEk NO A R, B0 i N B 3240, DB K AR BE
B e

2 % x #

(1] A skMgde, 2255 %, Wistar K BRSLE 1 sh kot e
BALARFTEJ ). S S P 2A i, 2002, 10(2) :



-1104-

[10]

(1]

vh [ Y P A Zak 2015 4E 9 4 35 #5459 i CJITWM, September 2015, Vol. 35, No. 9

113 -115.

Wang G, Woo CW, Sung FL, et al. Increased
monocyte adhesion to aortic endothelium in rats
with hyperhomocysteinemia: role of chemokine
and adhesion molecules[ J ]. Arterioscler Thromb
Vasc Biol, 2002, 22(11): 1777 -1783.
SRR WA S B, A I A Al R R Ak M =
SIKFR K IRy [J ], 92 B2 44k, 2009, 25
(18): 3025 -3027.

Liu CG, Yang YH, Peng DL,et al. Hyperhomocys-
teinemia as a metabolic disorder parameter is in-
dependently associated with the severity of coro-
nary heart disease[ J]. Saudi Med J, 2015, 36
(7):839 -846.

Jacob J, Joseph L. Methoxistasis: integrating the
roles of homocysteine and folic acid in cardiovas-
cular pathobiology [ J ]. Nutrients, 2013, 5(8):
3235 -3256.

Kevin LS, Anne LS. Homocysteine imbalance: a
pathological metabolic marker [ J ]. Adv Nutr,
2012, 3(6): 755 -762.

Drewes YM, Poortvliet RK, Blom JW, et al. Ho-
mocysteine levels and treatment effect in the pro-
spective study of pravastatin in the elderly at risk
[J].J Am Geriatr Soc, 2014, 62(2): 213 -221.
Ankrah A, Buscombe J, Sathekge MM. Associa-
tion between plasma homocysteine and myocar-
dial SPECT abnormalities in patients referred for
suspected myocardial ischaemia[ J ]. Cardiovasc
J Afr, 2012, 23(6): 313 -317.

Song S, Kertowidjojo E, Ojaimi C, et al. Long-
term methionine-diet induced mild hyperhomo-
cysteinemia associated cardiac metabolic dys-
function in multiparous rats [ J].
2015, 3(5): e12292.

Steed MM, Tyagi SC. Mechanisms of cardiovascular

Physiol Rep,

remodeling in hyperhomocysteinemia [ J ]. Antioxid
Redox Signal, 2011, 15(7): 1927 -1943.

Bao XM, Wu CF, Lu GP. Atorvastatin inhibits homo-
cysteine-induced dysfunction and apoptosis in endo-
thelial progenitor cells [ J ]. Acta Pharmacol Sin,
2010, 31(4): 476 -484.

(12]

[13]

YRR AT, FAR A HCY 75 S 1 L4 P9 Bz 40 s A
K& GRP78 £ XMy ma [J]. w25 5 5 I K,
2009, 25(4): 12 -15.
Jia F, Wu C, Chen Z, et al. AMP-activated pro-
tein kinase inhibits homocysteine-induced dys-
function and apoptosis in endothelial progenitor
cells[J]. Cardiovasc Drugs Ther, 2011, 25(1):
21 -29.
Zhang C, Kawauchi J, Adachi MT, et al. Activa-
tion of JNK and transcriptional repressor ATF3/
LRF1 through the IRE1/TRAF2 pathway is implica-
ted in human vascular endothelial cell death by
homocysteine[ J ]. Biochem Biophys Res Com-
mun, 2001, 289(3): 718 -724.
Jia SJ, Lai YQ, Zhao M, et al. Homocysteine-in-
duced hypermethylation of DDAH2 promoter con-
tributes to apoptosis of endothelial cells [ J ].
Pharmazie, 2013, 68(4): 282 —-286.
Lee SJ, Kim KM, Namkoong S, et al. Nitric oxide
inhibition of homocysteine-induced human endo-
thelial cell apoptosis by down-regulation of p53-
dependent Noxa expression through the forma-
tion of S-nitrosohomocysteine[J]. J Biol Chem,
2005, 280(7): 5781 -5788.
Beauchamp MC, Renier G. Homocysteine in-
duces protein kinase C activation and stimulates
c-Fos and lipoprotein lipase expression in macro-
phages[J]. Diabetes, 2002, 51(4): 1180 -1187.
Ma S, Zhang H, Sun W, et al. Hyperhomocys-
teinemia induces cardiac injury by up-regulation
of p53-dependent Noxa and Bax expression
through the p53 DNA methylation in ApoE (-/-)
mice[ J ]. Acta Biochim Biophys Sin, 2013, 45
(5):391-400.
Zhou W, Chai H, Lin PH, et al. Clinical use and mo-
lecular mechanisms of action of extract of Ginkgo
biloba leaves in cardiovascular diseases[J ]. Cardio-
vasc Drug Rev, 2004, 22(4) : 309 -319.
R, T, AT, A AR RO X2 AR
O R K AN A J S Re R sEma [ J ], dE Ry
R, 2008, 31(10): 712 -714.

(YF5:2013 =10 -30 f&[11:2015 - 05 -25)



