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25 W LSO H, 0, ¥5-5#9 HUVEC
240 1t S8 A 161 3 1) DR 47 4 A

W, M2 EXAL, EAM, FHET, ATHT, A, AR, qF
(L. FMERKRF HFR TN AESHHHAEEFEERE, A 550004;
2. FMEAKRE Rk L b5 L S RHKHHRLRFRLE S, A 550004)

[(HE] B H0TS 2 8% W (Shenxiong glucose injection, SGI) X H,0, 755 B A It ik b B2 20 (HUVEC) 21 g
AL 1 PR 4 1 S L . T3k PR SM G 3% HUVEC AR # ik 9 Ji2 40 B, A H,0, (130 mmol - L™") 43 0.5 h, g 57
HUVEC 418 H,0, EfbH 585 . SGI 241 HUVEC 40 M) (6% ,8% ,10% ) SGI Fikb B 6 h J5 , #-F] H,0, 4bF 0.5 h, FJ MTS 3
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B fZETE 2 (P <0.05,P <0.01) 3/ LDH (4R MDA (194 5 (P <0.05,P <0.01) , 5351 SOD , GSH-Px F1 CAT [93EH: (P <
0.05,P <0.01), RT-PCR #1 Western blot 2% 58] ,SCI fE {2 3 I 9 Bel-2 B33k (P <0.05,P <0.01), | i Caspase-3, Bax Y3
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Protective Effect of Shenxiong Glucose Injection on H,O,-induced Oxidative
Damage of HUVEC Cells
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Medicine and TCM ( Ministry of Education) , Guiyang Medical College, Guiyang 550004, China)

[ Abstract ] Objective: To investigate the protective effect and mechanism of Shenxiong Glucose
injection (SGI) on H,0,-induced oxidative damage of HUVEC cells. Method: The in vitro models of oxidative
stress damage based on HUVEC cells were established by treatment with H,0, (130 mmol - L.™") for 0.5 h. SGI
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pretreated group: HUVEC cells were pretreated with SGI (6% , 8% , 10% ) for 6 h, and then treated with H,0,
for 0.5 h. The cell viability was detected by MTS assay; ELISA method was used to determine lactate
dehydrogenase ( LDH) release, malondialdehyde ( MDA ) content as well as superoxide dismutase ( SOD),
catalase (CAT), glutathione peroxidase ( GSH-Px) activities; gene and protein expression levels of Bel-2, Bax
and Caspase-3 in HUVEC cells were detected by Real-time PCR and Western blot. Result: After HUVEC cells
were treated with H,0, (130 mmol « L™") for 0.5 h, the survival rate of the cells decreased to about 50% with a
proper range and good repeatability, so that oxidative damage models were established under this condition. As
compared with the H,0, group, the cells survival was significantly increased (P <0.05, P <0.01) after treatment
with SGI for 6 h. SGI not only decreased the release of LDH, MDA (P <0.05, P <0.01), but also significantly
increased the activities of SOD, GSH-Px, and CAT (P <0.05, P <0.01). In addition, Real-time PCR and
Western blot showed SGI can significantly up-regulate the expression level of Bel-2 (P <0.05, P <0.01) and
down-regulate the expression level of Caspase-3, Bax (P <0.05, P <0.01). Conclusions; SGI could protect the

HUVEC cells against H,O,-induced oxidative damage in a certain range. The mechanism of action seemed to be

relevant with inhibiting apoptosis.

[ Key words |

Wt 25 0% KT B0 75 B 2R3 7 =X B RO O
W RGP KRR LT, WA A5 b 9 9 0
LA R 2 A B U R I e 38 L 2
ARTREE SRV R — e 24 B R A 7 o R G R 4y
PSRGPTSRI T A R )1
1G5 T 2L 090 v 26 e S 00 1 30 TR A R 4 19 LA 4
AR TR R RS AR T ZHAO D BE g
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Kt B> A S 4l # 7 HUVEC 41 H,0, 44k
TR LU [ e 2 (IR L ) 25 4 28 0 o
VTR B, SR I 2 4 A0 LA 3 2 B AL B 40 A G B
b, BF5E 1% 25 2 75 5 HUVEC 40 i A5 1% 32 4 ) H. &2
VIR B 5 R D U T G IR R TR T B4 ML ik
L/ LG 2 ( Bel-2) , Bel-2 456 X 2 1 ( Bax) il
o e iR K & R IR K 1 11§-3 ( Caspase-3) [ 3 5 1%
Do PRI BT S 4 A 0 TR S A AL R 3 1
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L2 G50 25 % B R (5 M 5 0 3 4 7
AR AL S 152020703 ), H,0, ([ 25 4 B4k 2
R A PR F)) L1640 357 5L G 4= 0% | R 2R A
(218 Gibeo 23 #l, 41 5 4 51 S 8114031, 1227694 ,
J130049) ; 7 % % -4 75 £, RIPA 40 g 24k 0 , Wl 1R
ARG v, BCA ke B o i ) & (Fb R 3K %
B A R 2 Al it 5 400 2 15140-123,20151019,
20150728) ; N — & ( MDA ), i % b ¥ k& 1k
(SOD) , A bt H ik ik 4 Ak Wy il ( GSH-Px ) , 3 S84k &
fitg (CAT) , 7L R Jid % B ( LDH ) 30 70) & (/e st 22 ik
Y TR WF ST, It 5 4 5 o 20150813, 20150813,
20150621 ,20150621,20150813 ) ; MTS ( % % 2 k% A=
WHARABRA ), Trizol (36 [ Invitrogen 24 7], it 5
79402) ,Eastep & RNA 2 B 7 & ( 3¢ [E Promega
/ATl 5 20140801 ), TransScript'™ One-Step i %
3-R A MEEER S (RT-PCR) SuperMix (K 3% 54
YA PR 2N #, #it 5 RRO47A) , Bax, Bel-2, Caspase-3
DA RH b e -3 - 2 Mt & ( GAPDH) 19 51 9 vl | 16
AT A HE A, DEPC K ( LA T AW TRARA
F]),SYBR® Premix Ex Tag™ 1 ( Ki%& %YWA R
NE], HE S RR820A) , 45 [ 5 4 %% B 36 ( Western
blot ) 1271 &5 5 7 R Ak 2 & e A 3R & (b mt R
ottt el A Wy B A BR S | LS AC21141) , PVDF
Ji5 ( 3% [ Millipore 2y &), it %5 K4SA1716L), 4t
Bel-2 Z471  ht Bax Z 40 . SR Pi Caspase-3 ZHi .
Pt B-actin HLyT AR T AL W A5 00 1L SE TSR TG
FHT R 1gG Bk (D HAE AR ARA | 5 2
Bl ok AA65121, CA36131, CH27141, AB66132,
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1.3 {¢g% TS100 %5 & 5 f3% % (Nikon A H]) ,BD
FACSCanto II #4 Ji =0 40 i 4X (3€ B BD 22w ),
Allegra 64R 4 ¥ % 155 7 B .0 HL ( 32 [ Beckman 2y
H)) ,Model 680 FIfFR{Y , PowerPac Basic %I 1 k¥ ,
T [ HL YK A8 & ChemiDoc XRS + #E & p¥ A% AL ( 3£ [
Bio-Rad A F]) o

2 FHik

2.1 HUVEC 4 i iy ¥5 5% WA TWA T I
HUVEC 4l ffg, & 37 C /K3 o i i R o K 40 B 5
BEBELE,MA 4 mL & 10% FBS 1Y 1640 5¢ 4> 54
FeIE, SR A1 000 romin B0 3 ming TE H
5 mLE 2R FHEEF R T 37 C 5% CO, WAL T
BEREFE,6 h 4NN RE A K S . A0 A B 80%
FlA B FH 2 R AR 1R

2.2 @5y HUVEC 40 S A i B AL Boxd #k:
K 09 4 B, 1T 58 4 15 97 R R 40 L % FE & 8 x
10* 4~/mL, LLAEFL 100 pL $2 0T 96 FLI% F: 4,
T37 C 5% CO, i FA PSR, 24 h J5, ®RE
A mA A 1640 35 57 5 AN Rk B2 H,0, BEAIA .
I3 9 A & ¥ B 100, 130, 150, 200, 300,
400 pmol-L~' ¥y H,0,, H,0, 1 il HUVEC 4 Jiy
0.5 h &, HfLIMA S5 pL MTS IF W% E 3 h, 8k 5 H
filg bR AR I 490 nm K AR WG BE A JFHcHE F Xt
HAMAATE R, BHRE S MR,

e o FERALA B934 (8
e PN AT

2.3 SGI fil b ¥ 24 M A7 16 2 ) 2 HUVEC 2
L% 2.2 W7 B AR, 55 5% 24 h R RO [a) AR FRUk
JER) SCT 4, s 25 &l 4% ,5% ,6% , 7% ,8% ,
9% ,10% , %5 AL FIFE I ZH . 4 K5 5% 6 h e, i
SGI 253 , Jf H 100 pL 1640 35 % By i 40 M 2 Ik
SN2 A RN B AL 4 b B AL A 100 pL H,0,, W H
0.5h )5, HANME¥ M5 wL MTS 4k£20% & 3 h,
WEHE EE G T 490 nm Kb KGN A, BEARE S NE
fL, LR E R 3 K.

2.4 4TSRS BOGEAE K0 A 40, 9 A a0
% 2 8 x 10° A/mL, LUIAESL 2 mL 380 T 6 FL1
FEM, T 37 C 5% CO, $E AR, 24 h )5,
BWEAL T A H (6% ,8% ,10% ) , 25 A AL
RIZH , L) 2. 3 THJ7 3 45 25 b PR A0 L 5 SR 5 AR 480 B B 1
B N MR AN MIE A, O BAH D 5%

2.5 LDH J§¥:, MDA & & & SOD, GSH-Px, CAT i
JIfE  HUVEC 40 o fi 2. 2 15757 7% 96 FL 40 o 4

x 100%

Bz, SGI AbH 5 , B ks 2 56 i, 4% I LDH a7 & i
AH 5 G 00 5 0 WLAE L 375 98 b LDH A 355 4 5 BROXT
BRI HUVEC 40, 2200 F 6 FLIG FRMh, 1
F%24 h J5m SGI 4b ¥, 4K J5 H 600 pL % 0.5% 4
P24 Mg W (Y PBS 2% vh ik 24 i 40 L, 43 S B 200,
200,50,100 wL Z4f# %), FI T MDA, SOD, GSH-Px,
CAT FIZE [ R K . MDA & & &% SOD, GSH-Px,
CAT 3% J3 Fn & A it & & 47 Jl MDA ,SOD, GSH-Px,
CAT 1 BCA 55 £ A I, ¢ BEU W 5 A T4 4
2.6 HUVEC 40 i mRNA /KFEHME B 2.0 pg
RNA ¢ f Mix Ud W] 45 3E 47 3906 5% 5% S o 38 3 F 7
PGP % HUVEC 28 il H1 /) Bel-2, Bax, Caspase-3 Al
P2 DR I 3-8 R I & ( GAPDH) BE 4T 4
e, Ak 51 % J¥ 3. GAPDH L {if 5'-ACAG
CAACAGGGTGGTGGAC-3', F i 5'-TTTGAGGG
TGCAGCGAACTT-3"; Bel-2 |- 5'-GTACCTGAACC
GGCATCTG-3", F i 5'-GGGGCCATATAGTTCCAC
AA-3";Bax [ % 5'-CGAGCTGATCAGAACCATCA-3',
F Wt 5'-GGGGTCCCGAAGTAGGAA-3'; Caspase-3 |-
Wi 5'-CATGGCCCTGAAATACGAAGTC-3"; F i 5'-
GCAGGCCTGAATGATGAAGAGTTT-3', 20 uL 3% ¥
€ & PCR W AR RALHE :2. 0 L 30055 5% [ W 7= ),
RS Y (10 wmol - L™') & 0.8 wl, Premix
10 wL, £ CFX96 5 Bf 9¢ )¢ % & PCR ( Real-time
PCR) X I #4752 ¥ , PCR ¥ B4 F2 5/ 95 °C 30 5,95
C 55,60 C 34 s, 40 NMFEHA 625 H 5 2 il %
2l . kY Y E GAPDH N B IR, ] 272
T3 ¥k 53 A B o
2.7 HUVEC ZH}fd Bel-2,Bax £l Caspase-3 25 4 |y il
o BOWECE K HUVEC 40, 3 %0 F 100 mm
KigR b, 5555 24 h, i SGI Wi kb 34 5 4R J5 F #il¥e 19
PBS ¥E¥% 3 ¥, RIPA 2L i oK 1 24 % 40 ffd 30 min,
B 10 min JIAE Sk AT L {5 40 A 24 i 5 4>, B Jm T
13 000 x g B> 5 min H ¥ W, H BCA 377 & I
EEAWE, WSS R M E M FRE, SDS-PAGE 43 5
5L K R BN R PVDFE . ] 5% 1) BSA & A
2 h, MR —$0, R EF 3 ho TBST JEHK 3 &
Je AN 9t = il E 2 he H TBST Pk 3 K
J& ,ECL & 4, ChemiDoc XRS + £ % il % , Quantity
One BRAF K BE 5317
2.8 griteEsrtt RA SPSS 17.0 Geit 4k Ak 22,
SCE AR I DL & £ RN AL R R B K R T 2253 0
A, UL P <0.05 WERESITHE L,
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3 ER 0.01) ; SAIRIZ L A%, 1M SGI AL v v Wk 2 R B i

3.1 KRS H,0, %t HUVEC 4 fg £7 15 22 (4 5% i)
T E 1 H,0, AT 5] HUVEC 40 iy 4 16 17 354 15
i IFBE A% HUVEC 20 Jf i 77 16 %, SCEe 45 2R R
100 ~ 400 pmol - L' ) H,0, £ Bl HUVEC 4§
0.5 h J5, A ¥l B 4K 1 M Hb [ (% 40 M AF 5E R
130 wmol-L™"H,0, AEfH HUVEC 4l Jfd i) 77 15 SR P I
45% ~50% (P <0.01) , 2 i 7 1% S REARAR L3
LR LS AR, IR 130 wmol - L™ H, 0,
R T AL R AR, LI T
120
100 ]
80 1)
60 1) n
40 H ’2‘ 1 B
20
0 ZE[E41100 130 150 200 3’_]0 40D0
H,0, ¥ / pmol . L™

TEIGEE %

S5 AL P <0.01
E1 H,0, 5t HUVEC AaGEEENZIMN(x +5,n=5)
Fig.1 Effect of H,0,o0n survival of HUVEC cells(x +s,n =5)

3.2 SGI Fiihh #UX S AL 38 00 40 Mo A7 15 R psE . 5
PERIL AL, 4% ~10% SGI Fikb IR , 40 M A7 3% %
% FJH(P<0.05,P<0.01), i T7E 6% ~10% [k
JETN A0 AT R AT 0 3 T (0] T, 0k 0 M A 1 R A
JEARRE , W] AT — R m R Ll SGT 45 25 4
% R 6% ,8% ,10% o ULIET 2,
120
100{ 5
80
50 3 1 2 2) 2 2
40

20

0
BEHMEM 4 5 6 7 8 9 10
a4 SGI/%

S ALY P <0.01; SHOBALAL Y P <0.05, P <0.01
B2 SGIFiEsst H,0, 5 HUVEC AMENXRGHRIPIER
MW (x+s,n=5)

Fig.2 Protective effect of SGI on HUVEC cells treated with H,0,

(xxs,n=5)

3.3 SGI HikbFHix} MDA & M FiE# + LDH 3%

PRSI 525 F12H e #R, 130 wmol - L "H,0, fEH

HUVEC 43 0.5 h J5, Ml 4 A5 5 i 48046 72 ) MDA

i M 4R B WE W e LDH 3R M W m (P <
- 166 -

WA A MDA #9395 & Sz B35 Wb LDH i (P <
0.05,P <0.01), W#1,

%1 SGIW4EELIRG HUVEC it MDA £ B8R Figik
1 LDH & MM R0 (v +5,n=5)

Tablel Effect of SGI pretreatment on contents of MDA and LDH
activity in HUVEC cells treated with H,0,(x +s,n=5)

3 TR e B MDA LDH

- /% /umol-g ™! /U-L7!
= H - 2.86 +0.28% 22.58 £2.74%
LAY - 5.67 £0.29 78.16 £5.052
SGI 6 4.82 +0.18" 47.58 £2. 74"
8 4.03 +0.32% 38.54 +2.30%
10 3.44 £0.23% 31.95 +1.78%

0 SR Y P <0.05,Y P<0.01(F2,30),

3.4 SCI B4 ¥ %} HUVEC 4f i /5 SOD, GSH-Px,
CAT iH hpysem S HA K, H,0,i55 0.5 h
J& ,SOD, GSH-Px, CAT 1y 1% M & & PR AL (P <
0.01) ; SR A Hb#5, SGL AL o L i e fiE A [m) 7
JE 0 Tt & Mi 3K 9 SOD, GSH-Px, CAT fy3% J5 (P <
0.05,P<0.01), W2,

#2 SGIHi4 3 E MGG HUVEC 4 i s SOD, GSH-Px, CAT

BN (x+s,n=5)
Table 2 Effect of SGI pretreatment on activities of SOD, SGH-Px,

CAT in HUVEC cells treated with H,0,(x +s,n=5)

e AR e JiE SOD GSH-Px CAT

A /% /U+mL ™! /U-mg~! /U+mL ™!

= H - 22.13 £0.74%  84.68 £4.33%  37.69 +1.51%

A - 6.43 +0. 85 43.92 +3.782  21.23 +2.022

SGI 6 9.05 +0.64% 50.75 £2.54% 24,25 =1.82%

8 12.54 £0.58%  61.51 £3.22%  27.50 £1.89%
10 15.82 £0.58%  70.47 £3.67%  30.81 +1.40%

3.5 SGI FiAbFEXT Bel-2,Bax Al Caspase-3 mRNA 3
KHRE I 575 (4 i HUVEC 414 H,0, fEH
0.5 h J5 ,#ERIZH 40 Jifl Bax,Caspase-3 mRNA 7K - f)
KT FHE , Bel-2 mRNA 7K P19 3k ] B REK (P <
0.01) ; SAEARIZH oA, 28 SGILAK v o vk & 41 Tl Ak £
J& ,Bax, Caspase-3 mRNA 7K - (1% 3% 15 A5 A [ 2 i
MIFEAK (P <0.05,P <0.01), 1M Bel-2 mRNA 7K 3 1Y
FIAWH BT E (P <0.05,P <0.01) ;5 SGI %f HUVEC
A DR AP A — B WK 3,

3.6 SGI i3 % Bel-2, Bax 1 Caspase-3 25 4 3£
K 5 A L HL,0, AL Bel-2 &
F ARk 2% B IK, Bax, Caspase-3 & H HY K5
FIHE (P <0.01) ; 5 A AL, SGT kb 3L )5
HUVEC #i g Bel-2 & [ R A& B3 TH | (P <
0.01), 1M SGI 4 f¥) Caspase-3, Bax #5 H £ 1Kk &
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&3 SGI 3t HUVEC 40 Bl Bcel-2,Bax #1 Caspase-3 mRNA RiZH
I (x+5,n=3)

Table 3 Effect of SGI on Bcl-2, Bax #1 Caspase-3 mRNA
expression of HUVEC cells(x +s,n =3)

TR BT 2

21 51 Bax mRNA Bel-2 mRNA Caspase-3 mRNA
/% !

1.000 +0. 131%
3.583 0. 171

1.000 +0.062%
0.470 +0. 092

& - 1.000 £0.058%
- 3,117 £0.126
SGI 6

B B
e

2.927 +0. 049"
2.330 +0. 1232

2.583 +0. 122" 0.567 +0.038"
2.118 £0. 1582 0.670 +0. 025
10 1.841 £0.203% 0.771 +0. 026>

oo

1.932 0. 0872

1.6
14
12
1.0 2)

0.8 2)
0.6

0.4
0.2
0.0

2)

Bcl-2 /-actin

20
18 D)
16
14
12
1.0
08
0.6
04
02
0.0

2)

|ﬁ‘2)
C D E

Caspase-3/3-actin

]

A B

BEBM(P <0.01), WK 3,

4 Ttig

LA P9 B 40 B T I A A B T S R B
7R A% i, AR 25 5y 52 B a8 VR B RO A
Fe LN L2 i ik S A 7 0 64 5 TR 5 9 B2 240 i S RE 454
20 L B R I G IR i e
PN Bz 4 I A 3 4 PR3 A AR 22, HG S A RO 3
IO BN E 2 " CRILR
P P ke DR B L A8 PN B N B B, R 9 I PR
T T1 82— L Be st B AL 25 W R 2 fk 7

1.8 1)

1,6 —
g 14 2)
5l 1.2
& 10 2
S 08 2)
2 06

0.4

0.2

0.0

A B C D E

Bax — S s, — ey,
Bcel-2 R o — iy —

Caspase-3 e — — s

p-actin

A B C D E

AL 25 4L B. BRI C.SGI 6% 41;D. SGI8% 41;E. SGI10% 4., 525 (4l 4" P <0.01; 5HiB 41 4> P <0. 01
E 3 SGI X HUVEC ZHff Bel-2,Bax #1 Caspase-3 EERIEMW M (x +5,n=3)
Fig.3 Effect of SGI on Bcl-2,Bax #1 Caspase-3 protein expression of HUVEC cells(x +s,n =3)

A HRCE FBCR AR WA R, B AE — R 3k
HOmwE LRI AR EUR A o NI, T A A JEEE R A
HE T 3 700 o 1 i BOF QI 6 1 2 5 B BT AR AL ) LA
ERMBLEX ",

H, 0, AT LA T 40 M SRR 5, i IR Tt i 4
MBS 3 G 240 T PR 453 5, 440 M 35 T A (MITS 3% )
WY K (49.36% ) , 40 |35 0 f MDA 5 i A1l
LDH 75 1 B 3 58 i 5 e b MDA 5 2 1) i IRl LA
I B 4 A P e ) 7 R R EE A 9 T LA RN
LDH {5 P4 4 g % 2 e e 4 i 52 40 45 e B2 1) IR o R
B F5 5 5 SOD 2 1A Py 2 A9 460 1y B 9 R ) 31
B O X U PR R 2 111 B 5 R 38 0 52 e 2 I ke
AN 353405 , B LR S sz B T R L
BPEDTA AL Y i (SOD, CAT, GSH-Px) S By 1k 6 fk
0L O AR A3 B 5 — 3 By £k, L BT 4R AL ) i o
Brat B ROS FEHLA AL TP iR 2510 o A s g u

HUVEC 40 g 4 SOD,CAT,GSH-Px B9 3% J1 47 T #
T, S 45 R B, 130 wmol - L™ H,0, EH 0.5 h
J& ,HUVEC 40 Jig § SOD, GSH-Px, CAT A9 7% 14 B &
TR, UL HUVEC 21 M P93 Bk ROS 9 fE ) 32 2] B
B2 11 I (SN RIN= 7 < T8 P L e 1 )
HUVEC 4 }g Py SOD,CAT,GSH-Px 7% ¥4 81 B F 5
JF Sk B AR, 3R] SGI RE % W] W i XF Bt H, 0,
XTI PN SOD, CAT, GSH-Px i 14 (14 41 i, 4 /55 248 i
15 ROS RE 1o

H,0, 1755 P Rz 40 6 98 T nl 3l o 4o 44 40 il 2
K CiEft, H0, i LB AYIERRE N, B0 IR Z kL
AT AR (5 % C B R, WG Caspase 2405,
W5 R W], H,0, i# 3 Fenton 55 [ i 7= A= K & 1) &
(- OH) , it 98 72 B Bel-2 1 34, B AR
HUVEC $u & Ak A8 77, P 3 B0 Ak 458 05 Fi 4 g 04
T2 AR 2 TR T i A8 kR T S B
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Gt 737 NS o= @ [ W 7 T B b = et [ O TR A I o)
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A b LB 1k 41 i 4 AL 35495 5 9815 Bel-2, Bax, Caspase-
3 M REE R 0 3R GA 2 R 20 A A 2ok AR 1Y 5
L TR o S i S R 7 S N v R 7
M, 45 B BA —E 1Y R RV B S 5e 45 ] h 2755
] 2] W SRR — 20 T R BRI T B e R A
[ & xxHk]
(0] mRpE, M. O i 59 25 M0 3R 97 1 IR 5 3k e
[J]. hEEZST],2006,8(5):318-319.
(2] SR W&l 50 i R AT gk (1], i ob ke
J7,2010,29(14) :184-186.
(3] drs i SR A0 008 7 AR 450 0 g [ ], 8 9%
{3 7 Wi %% ,2003,20 :13-15.

- 168 -

[4]

[5]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

ERGMT RS DAL DR+ MIM].
JEET A2 Tk R AL, 2002118,
ZHAO G R, ZHANG H M, YE T X, et al

Characterization of the radical scavenging and
antioxidant activities of danshensu and salvianolic acid B
[J]. Food Chem Toxicol ,2008 ,46(1) :73-81.

VLT IS TR S W e R B e (1. v B B
125942 A ,2008,2(9) :109-110.

XG5 M. 55 0 ) Wi A S BIR 9T S0 O LR Il
I EWZE[ )], i E I 20T ,2008,17(7) :903-904.
BOETMG , B OCHE. S A A B TR S G T TG AE AR L
SRR IE RBFSE LT T o i o o A2 2 44 35, 2008, 7
(7) :89-89.

WL AEOL. SR AR SR AR E L&
i 38 B[ J]. FRBEEE2£4RR,2008,36(5) :54-55.
Nakayama M, Nakamura J, Hamada Y, et al. Aldose
redue-tase inhibition ameliorates pupillary light reflex
and F-wave latency in patients with mild diabetic
neuropathy [ J ]. Diabetes Care, 2001, 4 (6):
1093-1098.

Kalichman M W, Dines K C, Bobik M, et al. Nerve
conduction flow, and

doppler

velocity,  laser
axonalcaliber in galactose and streptozocin [ J]. Brain
Res, 1998, 810 (1/2) :130-137.
EEGE B FER AR S B 2R SR X i
PS5 T T Dk P Rz A i A A 4 0 DR B T
HAURILT]. ScAm)I B2 4475 ,2013,17(13) :1-3.
Kajstura J, Cheng W, Reiss K, et al. Apoptotic and
necrotic  myocyte cell deaths are independent
contributing variables of infarct size in rats [ J]. Lab
Invest,1996, 74 . 86-107.
4B IR, FE BN H,0, 7 5 1004 4 40
e R AR IBEE [T]. B BE 2 %224,
2015,26(3) :62-64.
HE H B, XU J, XU Y Q, et al. Cardioprotective effects
of saponins from Panax japonicus on acute myocardial
ischemia against oxidative stress-triggered damage and
cardiac cell death in rats[ J]. J Ethnopharmacol,2012,
140(1) :73-82.
FAN L H, DANG X Q, SHI Z B, et al. Hydroxysafflor
yellow a protects PC12 cells against the apoptosis
induced by oxygen and glucose deprivation[J]. Cell
Mol Neurobiol 2011, 31(8) :1187-1194.

Harris M H, Thompson C B. The role of the Becl-2
family in the regulation of outer mitochondrial membrane
permeability [ J ]. Cell Death Differ, 2000, 7 (12):
1182-1191.

[EEHmE Bikik]



