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[ Abstract | The prevalence and mortality of cardiovascular diseases are still on the rise in China.
Percutaneous coronary intervention ( PCI) is the most effective sirategy to reduce coronary artery stenosis and
occlusion, it can also improve clinical symptoms on patients with coronary heart disease. Clinically, a large number
of patients still have heartache symptoms after recanalization of the great vessel. During the perioperative period,
PCI is often accompanied with adverse events such as oxidative stress, inflammation, calcium overload, endothelial
function damage, and thrombus obstruction. More specifically, during the process of PCI, oxidative stress is more
severe than other damages. For example, during the reperfusion period of PCI, the outbreak of reactive oxygen

species (ROS) can lead to abnormal mitochondrial energy transfer and cell ion homeostasis, resulting in endothelial
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cell injury, it can also increase the level of vascular permeability, albumin leakage, the adhesion of leukocyte and
platelet, and the level of vascular stenosis. After PCI, traditional Chinese medicine ( TCM ) brings vasucular
restenosis into the category of "palpitation". The movement of Qi and bloods is tightly related to the five Zang-
orans. When the movement of Qi and blood is stagnant, the function of the hearts blood production and circulation
is blocked, resulting in Qi of deficiency and blood stasis, thus causing a state of physical weakness. Moreover, at
present, Probucol and Ticagrelor and other first-line clinical drugs have certain limitations, and ignore the body”s
current status of " essential illusory and real" , unable to coordinate the relationship between the body s Qi and
blood, Yin, Yang and five zang-organs. The purpose of this research is to perform the negative effects of oxidative

stress on coronary artery based on the molecular research of modern medicine accompanied with acknowledgement of

TCM and to conclude the process of researching prevention and treatment of TCM, and to provide reference for the

treatment of coronary artery and coronary artery experimental study.
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Fig.1 Mechanism of ischemia injury

LA | DAY 5 IR0 I8 I o I M — A R SR AL S
T e 2 12 4 — 4% 15 2 346 J5L 5 (NAD */NADH) ) [
R K RE S W 5 P 4 (ROS) #7228 I BR (9 7
W51 ok ROS A AN R I B B
L o b ROS 7 A T L R B
LI R o & 2R T L T8 TR O O R 0 T TR A
B o 32 LM PR BB FRL A R B D, O A e 7 e AL
I (MPTP) , 2 1A P 158 B B 73 38 (IMAC) B 3800
25| LR R A A 4 AL I TR 3 1 2k, S 3 ROS
9B i, B K I ] /9 MPTP JF i AT B % 30 ROS 4
K ORI, g T

2.1 PCI # ROS {1y =B p= A i 4

2.1.1 LRk TIB®EESY HawI
(Complex 1) 5| Fx NADH it S , H b # % 004 H 12
(FMN) 2k gt N, F§Eg (CoQ) J2& /=4 ROS 1y 3
ANTEEA A FEBRE T, 51 O T R A
B (CoQH,/CoQ) HLAH B3 M, S8 &2 &4 1 1yl
T3 HBAE AN N, Fe/S #0934 JFUE 3 1) 75 iy 33
W TR R O i A I, 7 A A N U 3 B L
BN A A T BB 4ok A ROS 1 32 Bk U,
/> 40% MLRRE IR PG 5 5 AR TSR0 (R A A
XK E A LGSO R WA
PEVRFEVE I 86 ) B SR 2 IR A AR
PERAE, L2 R 2 B AT PR Y AT I e B
KA K LR PR IE I B L T A% 5% ROS 19 4 i i
UL 2,

G4 1 (Complex 1) B Fx 55 31 % i 0 W
(SDH) , 20— —AN W1 & T = R 1E 2 LB T i 7
15 3 5 BT K SR AR AL R TR, M E A T4
BT FAE AW TR 2 b s v % o 48 A 1
T FLR W B HA R R P 1 S T i — bR i
Wy 75 9 T R R E B IR -1 (HIF-1a) Jf:



526 5 4 1)
2020 4£2 A

HEIXEFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26,No. 4
Feb. ,2020

T3 1 A A R -1B(IL-18) =k

AW (Complex M) HIFK CoQH2-ZH Ml 4.5 ¢
T JE , 2 2B T ROS Y 32 355k 5, b 41 e
% b7 g (Qo) TR A ROS [ T .
S Q IR HLE 47 i T 4% 58, — Jr i,
e i (QH, ) 3 5k Bk W 7% 2B 11 (ISP) ££ 3 L T 45 4
W% o kSR FEBAMBEEN ;5 —J7
i, QH, it Qo 7 4 T A MMPBEAZE b, vt
T T AL 0 Q B R, M2 RIZFMEE A
SEIMRII, Qo 31 1) 40 il (4 % b &3 i B T £,
QH, ¥ £ S8 ROS # £, Lk ik & 9 11 i B
AR 2R A I 9 5 3 42 AR, 5 S A P9 B 2 M
BB IE R A A Y L AN, T A e T
SR A2 4 1A T Sfe 2 4 o 28 981 5 56 BRI A9 6 32 A4 o
e L, B A AR ML AR R S R
T A 7 T A

1 FMN: if#aeiim
Normoxia
Q: #ifiQ
QH2: #issRy
NADH oyt b: ML
cytc: HMfHK

NAD +H

succinate fumarate

Hypoxia (- slowdown ET;- RET ) ET: wifem

RET: &y &
NADH|

NAD +H

ROS (Qsite)

B2 SRR EE R T (5% ROS B4 AL
Fig. 2 Ros reproduction by electron transport in mitochondrial

respiratory chain

2.1.2 NADPH & {kffi NADPH-E{ki (NOX) 7%
TE T AW 40 Mo A1 B bk B 40 M 0 o B L i i HE
ROS 2 5 WA A 16 3. 2 H AT Ik, B % H
NOX ) 7 fp S #{4& , Bl NOX1,NOX2,NOX3,NOX4,
NOX5,DUOX1, DUOX2, H. i NOX4 2% &K ik i M
— FLAT S TR e A B B 0. NADPH 48 £k il £ 34
AR 2, HOh 1k 22 85 1 Ul B IR G WL &
BELEh & (R B & ) Lk B E A s A AR

P CZHANG 26N BE e 4 B, 0 JOL e 1t P 98 3
NOX2 [ ik 1 2 i, 18 B 35 2 K A,
NOX4 J P ¢ 5 B8 0K A3 389 n %, {H R 3% B 2 3% K
PR NOX2 FE A 0 UL St i P9 1 S0 AL B 455
i A . NADPH-4 4k B (i 2 NOX4) 7 1fi
LR RS K o R R Ak B BR R B A
5 A TP S A T AR
2.1.3 ALk EE BRI A AL (MAO) , %A
TR SN T, S G HLUP WA TEEDY . MAO
e H,0, B9 15 P AT RE H ZRORL A N 0 067 A 0
JEROS B3 — AT o AR SN A A B 22 4 41
HhofiE b — 2b AR R T AR Y i, AOfE R T A
H,0,, MAO e 7 e ™ e o 14 1
R4 H,0, A EEZAMER .
2.1.4  p66™  p66™ J& She &[5 K Y T B 5
Z— BERLAE S CB(PKCB) , Jun 2 5 K S i 1t
(JNK) Fl pS3 2538005 , 4 9 28 ki 4K 7 4 ROS™ |
Migliaccio L0 1999 AE L RIE T p66™" T L)
P 5 o AR V. p66 77 A2 i ROS W] i 4 JB &)
A5 S0, T A B 240 M5 5 1%, Y NOX4
9 26 35 RGPk | 63005 NF-xcB | A 1T 4 35 48044 137 34 A
RAEL L. XTAO 2551 % i 5 st 2 Wi et 14 3
pO6™" A Y A AR I B AR AT RS- T w2k R
PR 7K fifk Bt 175 5 1) TN 2 DD g B
2.1.5 o-HimBEER AR o-H I8 R A R
TR A A I AP Fe T, Mracek 251 BFSY & B, H:
T PETE T O RIS rh R X B AIG, T E A £ B i 4 41
B o oo A TR A T O Ca’ T KO 9 T
WS H,0, 0977 A4 i AL FE AR KRR Lol sr T4
YRR H T DI Z B (T BB 2k i ok A
AT
2.1.6 HWFREBEZEN(ETF) M ETF-4HlE Q 4
iR J5il (ETF-Q, ) ETF #2552 4ok ik ¥ 2 & 1 i
ST RIE L E ETF-Q, r, k1T 15 3 25
Bk Q, )0 ATP (2B ™' 24 32 40 B it , ETF Al
ETF-Q, &2 9, 2B Q T fgiR &L,
7 ROS, ETF-Q, Hff2 i FAD-CoQ FLifi J i
P RAR SR I 58— Bl BR ol £ R O Al il
A A E = 5E (MADD ) 19 A\ 28 5t % 0, 3xX 2 DU
I 5 R 2K 1A A2 A8 R AR Y, AT B A B RS
JIFJOE Jbb 0 F7 B8 3B 251 . Reid %1 BF 55 & B
ETF-Q,, &t [ 518 2 6 14 Ty 58 B % IR B Ak W
T IFHI55 17 408 n9 s 15 e SR b g
2.1.7 —4A 1A LMW (NOS) NOS 2 —FfE T
< 217 -



55 26 55 4 W FESEAFFEHRE Vol. 26, No. 4
2020 4£ 2 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2020

ity , A M 2T — F AL A A B (nNOS) | N 2 1 — 4
LA A (eNOS) Flifs 5 A — S AL A & § (INOS)
3R, — AL A (NO) & —Fh AE O il 4 2E 1R
g B R SC B S S o L kA R 5
i) O Fl NO #1145 & & ™ 4 3 | T R R
(ONOO ™) ,ONOO ~ & —Fl1 15 41 Jf 453 473 . .0 WL 455
B ARG AN e 1t 0 ) 9B A S g R Ak, NOS 5
P2 PP M PR O IS 5 A S 2 e B AR
AKX,
2.2 PCI"hXF ROS Wy FRZ 4Tl E AN
ATV T 22 B A5 5 38 B 0 BETE , AL Keleh B 50 4051
P HEAE DG HE 1 1 (Keapl ) /8% 5% SR B2 AH G H
2 (Nrf2) /40 Ak SO Te A (ARE ) | Nef2/ 1fil £1. 38 il 4
fitg-1 (HO-1) , 8 Jig 1k AL -3 -3 1 ( PI3K) /2 11 4 g
B(Akt) , #% %% 5% [ -« B (NF-«B) , INK D) J¢ % 2 ik
FL G (SIRT) {5 538 #% 55 , 24 ROS 7K - 1k 240 i 5 B
RE 77 B AT S R AR R, T A AR R AR 4k i S 3
PN B Iy i i R JUL P 1 405 B T ko
2.2.1 N2 (55 Keapl/Ntf2/ARE {558 1%
EINDS L REE =R R YN iuR s S I A R RN =2
ZOK R NeR2 B 32 AR AR T 4 AR
ROS, EIEH &M F,Nef2 fF 4 T MM T, 5
Keapl & 1454, It Keapl 41072 Z L H1 268
A B UR A T 0 R i A E AR KT o 22 4 52 ) 4
AR ORI B, Keapl H i) SH-1 K T4 52 ok 28 K&
Nrf2 % FR Ak , 5 3500 2 i (0 6, Nef2 ¢ 50 A 48 i A%
W, 5 Maf 11 %1k, IF 5 ARE 45 & 3006 i A 1k
Y AL (SOD) | it % fb 2 g (CAT) K I AH i 25 1
Wk ROS %54 W k. DENG %" #f 58 £ W,
TsglO1 /K- i) Tt /&5 7T G 38 & ¥ 7% p62/Keapl/Nrf2
{5 538 % 0O JUL e i 8 T (TR) 4 495 B A (R 9 4
o Keapl/Nrf2/ARE {553 i 2 5 18 M5 1Yy
PrA ALY R AL B, WS B W PR O I P
E M 2B ATHERR R I ARG T Y
HO-1 J& 52 Nef2 3£ 0 — B [ 40 fif 2 i , Nef2/
HO-1 3@} 2 5 a8 e niiiod 2 . HO-1 ) 8k 2 Fh &
AR AR O A T BTG, 5 AN (2 R P50 45
MELFEIEPH o REER2E, A TSR | — 41k
BRI Fe®* | 7 A0 43 2230 J5 Al 1 1 R A 4 38 B )
R 20 3%, 53X 3 Fh = 4 & A B A O 09 AR
WYL REE, HO-1 X F NADPH-4 1k /i 45 i 15 1E
R, vT DLW i) NADPH-4 1k il A 2 19 4046 B 3%
i Nef2/HO-1 i i & $E 41 48 5 A AL s 4k
RS TS B TR AR A0 R T A e S
- 218 -

PR R A AL B B 5. YE 2570 BF 58 K
W JE R4 5 0% Nef2/HO-1 {35 5 58 % B A% b 2
RS R0 N8 M, I AR 4 He2 W0 L 4H B,
Nrf2/HO-1 76 2 M W W 38 25 5 A 0 UL R I P
TR 5 BT 2R 06 BRAE PN 7 R INRE L 20 B B L i
TR G0 AN T R VR . R iR
(USIIFSZE SAW A S WSR3 SNEE JLY X3S0 U}
Nif2/HO-1 k38 .0 WL i -8 4o 47

2.2.2 PB3K/Akt {23 PIB3K/Akt {5 5 %
55 40 i o AR L 3 DR e R A R B S L e A A O
T 5 Z2 R 40 M T BE A IR T, T BB AR A I BT
S HE AT A AR R ORI A A O T B . PIBK %
I e W R AL 8 i PIP3 SR 37E Ak, Ake 0] L)L il 44
BT IR AE K. Akt BiFZIEY K4y
RN E 2, T2 2 5 20 N8R, A s
RE W DRI O I/ 8070 R 28 95 e ot 70 3 5k
Fe i ZHAO 41 BF 5 & B, PI3K/ Akt/ 4 5
W 38( GSK3B) 15 55 i % 1T Al S 1 b7 5 0 i 4 76
A DS IR A1 G A7 ST L 3 O JTL 40 30 T 1 — o i
B ) 3 A2, B T oL 1 S PISK/ Akt {553 4%
i GSK3B 2RI 3G 1M T 1 drpl R L0 il 26 1k 24
A8, R B O 40 R -2 (Bel-2) 9 ik, T i Bax,
MM ER o, P T BB T (Apaf-1) 36 1k 2 b &
2 7 1 W ( cleaved-Caspase ) -9, cleaved-Caspase-3 A
Feik M A AL B0E S B0 LAY T2, Dawoud
VB gY R R, %A BE I 2 T PI3K/ Akt/ GSK3g
DRI 34 A48 R 1 £ A T B RN A6 17 8, AT AR 97 2
P JUL Gk oty P E TR AR . AN, SHI 1 W5 Rk
B, BRI 5K 3R G0 N E i PI3K/ Ak
mTOR 3 4% ok 12 48,1k 7 38075 S i A 5tk 30 ik o 1z 40
it 2y BE A

2.2.3 NF-xB {55l NF-xB & —ffi) 7 £k
(5 SR A S A A RE i e T
Gt R, 5 R AN B S E RN | g N A B o R
YIARSE ™ NF-B {55 30 B i 40 9 7 22 oh 2k
K ROS 2521 g b i Rl 5 LR 1), 4l LA 5 1 5
MR 2RSS G, PR T — B R R RN
2R 2 O e i A 1B BEE (1KK) | IKK
S kB 3 E A7 A 22 E R W AR AL, AR
LIkB W 3L 77 R ARG, 1507 B 2K 11 AR fie | DA T e
Jit NF-kB Z 3Rk, SEANMBIG ™ . NF-xB 5
RO M RGP T LR A P
S5 AR . Park 28T BFSE & L, NF-kB A T 40 2
LT I AE P TR AE 1 A R R R v R G B AE



526 5 4 1)
2020 4£2 A

RESEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26,No. 4
Feb. ,2020

NF-«kB & 12 7] A5 S H0E W A 1 (AP-1) & £ ik i
SRR o 2 VI A VA 170l | = - 3
Nataliyu %[69] WFoE %, NF-«kB i 20 0] LLIEhE E
A 2R -1 (IL-1) ,TL-2, TL-8 48 48 P 40 Mu X+, vT fig
S B AE PN R B R E T, I T RE A R Y R 4N i R
RES IV o I AMER ST 3845 T 8 R I, NF-kB & 42 16 7
REVE 31 18 UL 40 L ( VSMCs ) 3T # 28 14 JIE T 3 B2 3
AR R S

2.2.4 JNK 553 B 22 2R 0% 1k B A 3
(MAPK) A 434 4 4~ % : ERK , p38 , INK il ERK5 .
JNK J& MAPKs H () — N 2 78 9808 5 40 M 7 7- %%
IO RN R AR L, 25 2 s A B G R N
PRI SO 50 ot PR 3 8405 18 Pk RORE L 2R
PR %, ROS G INK fEE S 9 B A
HMBEEDE 115 538 . ROS 0T LU G ASKI, #4076
INK, 5|2 FoxO1 %% i, I FoxO1 )ik, JH4%
ALY B, 7E ROS Al NK Z Al AT BEAF7E 1 4>
1E % %, ROS Al LUAR #F INK 9 36 1k, 76 1k /9
INK 3 33 3 il # 7= 4= B £ 9 ROS, JNK/Sab/Src/
Ros {553 #% AT LU0 ] B 4% 338 5% , il 20 kL f& ROS
AR, 51 A M T . ZHANG SRR R,
BAE/ AT B0 H,C, i 2R R Ak B INK/Sab/Sre/
Ros {5 53 [ (10 8075 , 5 B0 4R R S AL 0 38 90 i
ALk I Sab B FIA 519 p-INK By R E ,FEIL T Sre
(2 W IR AL TR B, el 20 1 2ok Ak ROS By 72 4, Ui
BT SRR P AR . BAh, B R BT
FO o A Ak A0 T BEGE 3 AE H T INK/FoxO1/Bel-2
A f T S Ak I U, 0 A A LR T R A R 0 LR
O FIE LR AP

2.2.5 SIRT XE(E5@EEg Sirtuins FEH 7 Fh &
FI0E (STRTIL ~ STRT7 ) 41 & , 76 8 B AL i i 4 2
JHATVE A, SIRT1 & Sirtuins 52 1% i 5% i 2 19 A%
G i A A B ) O 2 ARy O N
F-1(PGC-1o) F T it % 5 R B AZ AP 2 L 1
(NRF1) Fnpi s L F A (TFAM) | Al A2 85
SRR A A WL SC R 7 o SIRTL 3@ 3 2% 2k 1k
WiE PGC-lo, fi I Ui 3R 3 i, el s R R T g
VA /0 48 Ak I R 40 U T L SIRT Y i g 2
SHER G BT B eSS i R L I A R
R A R R AR IR B /R L SIRTL 78
N VY Bz 48 M v v B e 5k, SIRT ik = S 30 4 0 AL Ak
JOL A A TR B i, NO = AR 27 R A L A
T 2 S 105 S £k RS kg A A AL, SIRT3 HoAg
RO AT RE R ERE AR S 590

TR R, 0 AR JEE | S ik oK R A i A v 45 A
% Jamar 25 B 5 & B, A 2R %5 5 SIRT3-
SOD2 AL il e 3 1 ¢ FIEL Jbke A O B9 480 Ak BT 38, 1t
4h, Hyeong %" BF 5% % B, SIRTG i 3 9k 20> /1N L4
SR IO Y A T I 4 52 0 5 S R 4L 4TI
2.2.6 HAbSTHE AANEE—NZHT.Z
3 S 0 2k R 4% S 2 ) S S B ST T S A
HCBEAE I, B2 00 T AL B 1 T — 4
(9 % B o % b T B 4 3 7l A 3 A 1 £ 0 i
TE o A5 4804k 7 38 v A % 7 B A9 45 0, 40 mTOR {3
HE g TXNIP/Redd] fZ 258 3%, SI00A8/
A9 fE S g
3 BRIBBEANRGHHENRRLE

T [ 2018 458006 A A A ECE 35 %) 91 T3 44,
(EL 00 LS 0 B BB T R AN B 2 388 i 2 A A UG Y
BB BUA T o P5 BE BUBE PR 45 W MG T I
RN R A I PR SR T R 24 22 B 5 R T T
LA D3, 7T LSS I 4 (3 B, v 7 R 45 iR T
o2 BT TE

FLRG, K PCT R JE 40 A “ It “ 0o fif 7« B
IR G , A VAR R AR ) 5 TR
WAREIE T LAY , 45 To <, M ER MR . HEX
i (B BE R = A SR, A i B i
(9 A IR 5 1547 5 TE A S RE B YIAR 56 o 0 g TS
W52 3, B AR 1ML AT I T g, T LS 28 L R
A R LR, 4 B 3 LA B AT o R I O 7T K &
ALV A A R T T T, T 3 R bk, TR S
Mo MIE bR AR O™ AR RS W, RS B R
AR A S I, I e ol A M AT TR N .
— B 2R R AR I, AR U A 1l B R AR SR, AT B O
AR . B RORS Ak 2R N TR, JE AU AR R L R R
B, B B A A I 9, R T P ORI U8 Sk 1R T
Bz TEEAERE C— BB M6 2R 2% 10 1
5023 B R S A A R AT IB AT T R L, M T i
SR R 45

XS ok v IR A R LA S o A o L3RR
Sz, A e LA IR A B P R S 3 AR S L i
T RBH O TEBEL L H LA I FIE R I
FIE B H BELAE | FE 8O JKIE 5 90 R B kg K
VA O BRI IE 45 op B L Atk PCT A
L AR B TR S R YA v A PR 22
(i) 25 24 45 LA T3, ) s S e EL i ot ) 1 1 (LT R 4
SRR FENT, A S I, LA BE VA A 4k i
SR R T SO 1 R A 6 08K & BT i

+ 219 -



55 26 55 4 W FESEAFFEHRE Vol. 26, No. 4
2020 4£ 2 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2020

P v 2450 S AR Bl Tk R N SRR I R Y Bl YA A
WA BUH AR B AR R T 0 25
B AR AT L AT I AT A Ak, R
ZEAR YT X PCT AR Jim 47 B e &2 J7 1 ] A B AT o 224
F 02 T S R U R B R AR E R
PN AR b R 2R T RE 0 B 2% PCT T
Jei e U R Y UL R I P R O 0 D) BB AR AR, Y
B B AR IR YR e PRIT 0 %

)

i

4 (AT 7]
/ Y \ & s
% MHJ" e g R @ 75D)
. 3 ﬁm a (@75
@& LK
Fumm 5 ae @i
/ AL 1 :EJE /I\‘Zﬁg
tmmm o\ @R

By mm BRI

B3 BRIEANHHEIAR

Fig.3 TCM knowledge of coronary intervention

4 BRI RGP R R

H B 24 R T A S, P 2 T 9T R A 1 LAk T
] O L 25 B2 A 58 00 R 2 — R RS —
Wt . TR 25367 B AT S R A A5 AT vk Y
VRIE T ERE R RS L LA IR T O 100 A R Y
WAEFAER NS E TSR EL S
e RO R KSR AL S Y
Vi A WK HIORIE 0 26 4 — S8 T B T THA T
ik 100557 B 05, 491 AN P F 20 3 S S B0 S LT S
FF5 22 Wy I S I 38 R £ R
Pk . A, NS S EE L L IE Ak
SEfE G 2 B A BT k. A RFSIRGE , P AT
T SRR o N AR R0 SO BRI R E IR, AR
TG B E R B A A P, I PCT LR B 48 0E J
I, B R B o LR VR T fE PCT R R A
30 1 R TP 2, T T B AL v R g BE R T
BH I, k3 BB I R R, DT F A
B 1 25 L PCT R J5 A AR A 7 3L
4.1 FBRZY AR5
4.1.1 4046 24048 9 % B W 41 48 ( Carthamus
tinctorius L. ) I THRE R, T A RKRENHO R L
B R 1 W B, LA T L 25 EORS Lk R T
B FRILLAEH A FE A(HSYA) J M1 46 i 2 B A5
BRI E AR, R P A R RGN NGy,
HA W A A K A Th A, B 24 B 2% S I E

+ 220 -

B 20 AE A ) T2 0 25 BRE P 0 HO 0 i I A TfT
B P, AT 0 &R O LR BE 51495 | i e o P
TEBR 15 L 3 ok RE A Ak O JUL AT M 4R AR 845 B R T o

g BB o WLk i A N
R A A AR R S B L ) T
O I P , 76 PCT R 5 38 1 & B0 FH 41 76 7 5
A5 v 247 ) 700 R 3 I AR D8 /0N SR Ak N 9 A 05 R I A
BH 245 KBS . ZHOU 25 38 3 78 57 B e ot 45 98
CEAL T A HO 2 W0 JILAH il i 40 52 48045780, % 8 HSY A
L JAK2 (B AG490) /STATL (fy S1491) {55
i % Ak 2> ¢TI, MDA TL-6 Fil LDH 1% % 0K 34 538
(P EAR BE 14 T, 0 0 LR 09, A1 HSYA 38
AT LAPP & 240 e Caspase-3 {if 14 Fll B Ik Fas, FasL Al
Bax (1€ 15 7K F-, 410 il 40 B 08 7, oo WL i, i #)
MR R, HU 5 B9 & B HSYA W] 4 4
HO-1 ()& ik, Akt 19 B 2 1k S Nef2 (19 ) 37, 8 &
Akt/Nref2/HO-1 {5 538 B% 14 38 1 01k 58 1 S 4 40 M
JH TR R B0 BE R R E R . B el WL, 2048
Al 3@ ik JAK2/STATL, HO-1 £ {5 538 % &k ¥ 3t A 1k
NS R el 2 B T R BT LBk I, 2 5.0
JIE LR 4PV H
4.1.2 FZ% S HRBEREY S (Sdvia
miltiorrhiza Bge. ) 1§ MR KR 25, HLA 1% 1f 3 45
FEIE IR T O TR, AR R o P S
fil JF5 B R 2 A K. PEAC—W S, T
VA" Z i, AR 2 B4 SR E B FF S A T2
(25 BEVE M I DR T H F TR I 5 0 e B e I i
I PR, W0 289 | 20 Mok 86 B A £k o0 L B3k ot -
TR AT | G e 0P A OO B R A A

P15 BA LA N R A LS 4
AN WO 3 AR AR SN & K
U SR, B T S WAL S 2 2
T3 R S5 1/ 22 P 2 a0 A6 O A8 58 98 T LA )32
FH R0 A8 24 (1 B4R 3R Bl T PCT R 11 6
HRTEAE R . P12 B AL 05 A ARV Pk ) i
iR S0 B 1 AN K U 1 1 0 R 2 4%, PR S 1T A 2
FHZ i RE VM B 4Y 38 i TG PI3K/ Akt-eNOS @
%, B2 Ak Akt Fl eNOS ZKF-F = FHE 15 MPTP ()
AR WL 32 B o PR TE B . PHE R A R
FF2 v B K R 43, oI U/ N O JULARE B T L A& A ot
i cTnT Fl CK-MB 7K, 4100 i — 8 2 iR 15 5 19 1l
IR AR TL-18 Il TNF- 35 1, sl 20 B 1fi 0 AL
290 6 B R 2 P A0 IR L 38 NO K SF X R R
LAt ot - 94 A0 5 EL A AR P A T el e T



526 5 4 1)
2020 4£2 A

HEIXEFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26,No. 4
Feb. ,2020

FFZ AT GR A0 LS 32 B 1P T 4540

4.2 TG piin ke RALE KK S a8 ] LR
W S =L R 4 R M A, B £ AR
I3 AR A7 SR IR BB, A& 2003 4F [E K 5
2y i B IR MM IR IT O I REA 2 E T
25, e g W] 5 2l k.0 e PCT R J5 0 289 (M I
PEIE) o FEZ 5 AT AL B E M A B
T PZR = LEE R, MER,

S 25 S U AT LA O LS ot 499 1) 0 UL
AR R B LT 4 BB . WET 257 4
QSYQ 7 il it FF-VE 1 0t 13 1) 245 3%, DA AR P A4 A1 195
DI EHAT T RGOS, PEALE T 3 FhOE P R s
AsIV,DLA Fl R1 7EL-47 IR 51 5E .0 WLEF 4 Ak b Y
AEWEYE I R S 25 KA ALY 3 B ko
By S N1 3 2 SO N T V=l S W S K N LV 6T
257 A . b B — 2R S AL 4 L CSaR Al
TGF-B,/Smads 15 5 i % 2 5 & £ a5 U AL X0 AL
SFAACIIG YT . S 55 SR LR U] B8 > RP S19
TR RET, 8 W A0 B ) A Ak D TGEF-B,
TGF-B RII,Smad3,P Smad3,MMP2/9 , 41 417 |1 i B
FUIURCET 2 20 B K i iy ik . il 1T TGF-B, i %
(1) P-Smad3 M\ 2 f 5T 2 40 L 4% B9 B o2, 1 Smad7
sIRNA F YL T BR T 282 25 00 LR B 27 4 4 i
JRAERLRE I B . FE S e m s i — 20 kB
S35 A LD L /R B 0 B B AR R B
B & EE R, DLA IR E LRk & G 1 W5
NDUFA10 fARRIE , X AL H3E 1 ae & AR, mi B
AN T 3 AL W 0 7 A O LA B g o
AL X 26 B 43 38 3 AE FH T TLR4 Fil NF-«B i 2> fi2
A A PR 1 7 A AR AN i A R SR B /R
SR AR AT DL KR 52 R e AT 25 L R U8 AR Ak
W RIE, B2 1 AT AL RE 8 ok 52 T 1 21 1) fig PR 15
O WIVE A3 RO BIE 21 4 Ak 1 400 35, WoR  Z R 2 )
TERS TS A 95 7 ThD ) A0 3, ml i e gk — 28 1 1l IR
KA I 1 S 28 S ALXT PCI BB 3 (1 R 28
2Pk,

5 ititFRE

TR B KA AR T2 H BRI 50 TR 3l bk ok
78 N PR E 1R B A A S, R IR 2018 4R 2R 9T T
ARG ANEC & 91 J7, HAZ A LA #Ea#E HFEAR
IE VAT B AT 0 587 6 0 19 BB T2 38, A7 52 3 3 s 3
AN WTE S IR B Bk A AR h R 4R s AR,
ROS 48 % 7T 51 & e 1t 1% 3 5 0 A R 8 R A
4 N B 20 R 25 R RN D) RE , I A 3 37 R 3 R L £0 40 i

LIS 2 1 A, 14 R It /N A U PR A VR B
BB, B BT R i A N B . ZOREARAE S ROS
PR R Y T 2 — A TEVE Z B R S ROS
B Az i, 8 3 7 Keapl/Nrf2/ARE, Nrf2/HO-1,
PI3K/Akt,NF-xB, JNK, SIRT1 £ (£ 5\ %, & 5.0
LA BRI P 2B AT 1 8 S5 0F 20 B A

rh PG B TR Bl Bk A AR A5 £ 7 AE B S R Y IA
P, H B A7 7 O 22 57, (B & AR K [R] PCT 5
I I A8 LN U T AR, DR O A AR A RS R
MBS £ B, AR S 4R e AR Bl ik A4 43 1Y
BT T IR A A IR B 22 1 4 A 5T, LBt S AL
Whorb 245 0 W R N R P R T A DG B, Sy R 2
AP A A R AR AR B 2 A . 2y B 28 A
AT IR AR B, v] [E B PCL R JF 9 £
AN BLER Y, S B AR Y VR, X B IR PCL R J&
[ REA R IRZR =5 6], JF e i, R 2
TR EE TR R, B 20 T B R FR R
V)R AR A1 25 L 2% 3 3 i Bl v BE Tk O i v 24 5K
B FHIRTEA RUL ST, IR PCL R A BOAE R 2
e A A T B SR R B T 1

[&Zximt]
[ 1] BREEME,miE g, X1 04, &, (O 4 9 i
2016 B[ J]. P EJE A 247 ,2017,32(6) :521-530.

(2] BkBrer, 280, m-F, 4. a5 48 200 DU ZE I IR
FRE R R TR [T]. ARSI W 50T AR,
2018,32(6) :578-579.

[3] ek, EdPe KR, % BEEOHKEE PCIAR
Je AN B O i It S R R B U SR [0 ] P 2 383 K A
S L PE 222019 ,40(4) :579-582.

[ 4] TLavall M C, Bonfanti G, Ceolin R B, et al. Oxidative
profile of patients with ST segment elevation myocardial
infarction[ J]. Clin Lab,2016,62(5) :971.

[ 5] BRKE, Iba%. 2018 A rp [ KBl 3 X 56 00 95 A AR 9T 8K
8 KA -V PGHFGE -- N B[ Z] . 2019.

[ 6] Gori T, Polimeni A, Indolfi C, et al. Predictors of stent
thrombosis and their implications for clinical practice
[J]. Nat Rev Cardiol ,2019,16(4) ;243-256.

[ 7] Zorov D B, Juhaszova M, Sollott S J. Mitochondrial
reactive oxygen species (ROS) and ROS-induced ROS
release[ J]. Physiol Rev,2014,94(3) :909-950.

[ 8] Zorov D B, Juhaszova M, Sollott S J. Mitochondrial
ROS-induced ROS release: an update and review [ ]].
Biochimica et Biophysica Acta ( BBA),2006,1757 (5/
6):509-517.

[9] D%, E&HE, W5, 5. .0 NAESESE IR 3 ks 2

- 221 -



55 26 55 4 W HESXEAFFERE Vol. 26, No. 4
2020 4£ 2 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2020
FEREHLH ST )], AR 5 a0k ,2017,12(1) . deficiency in individuals with leigh-like

[10]

[11]

[12]

[13]

[14]

[18]

[19]

[20]

[21]

[22]

15-20.

TR LRt P A5 7 0 T BEAL S A O 25
WITRIRTSEBERE(T]. S 259 5 W R, 2014 ,17(8)
1052-1056.

2 b BRIRAR BT B, S b IS 24 X i il P E
P MRS VR AT St SR L) ] 10T P R 25 R % %
#2,2019,21(5) :142-145.

ST G 2R LR T T A 0 kAR PR K
MR FA R [T ], BRVG b B2 25 K2 %4, 2019 ,42
(3):141-145.

FE 8, J 1 A 5 O L A8 0 G B B F Y
HERE[T]. BEFL5iA ,2012,18(2) :192-194.

Wojtovich A P, Berry B J, Galkin A. Redox signaling
through compartmentalization of reactive oxygen species;
implications for health and disease[ J]. Antioxid Redox
Signal,2019,31(9) :591-593.

Chance B, Sies H Hydroperoxide
Physiol Rev,

Boveris A.

s s
metabolism in mammalian organs [ J].

1979,59(3) :527-605.

Aon M A, Stanley B A, Sivakumaran V, et al.

Glutathione/thioredoxin systems modulate mitochondrial

H202emission: an experimental-computational study
[J]. J Gene Physiol ,2012,139(6) :479-491.
Zorov D B, Filburn C R, Klotz L. O, et al. Reactive

oxygen species ( ROS)-induced ROS release: a new

phenomenon accompanying induction of  the
mitochondrial permeability transition in cardiac myocytes
[J]. J Exp Med,2000,192(7) :1001-1014.

Bt RS, 5k, 5. SRR IR IR BE S S T 45
AR DTSR [T]. SR W B2 2 i, 2018,
18(2) :356-359,380.

Smeitink J, Lambert V.D H, Dimauro S. The genetics
and pathology of oxidative phosphorylation[ J]. Nat Rev
Genet,2001,2(5) :342-352.

Kuksal N, QI D G D. Partial loss of complex I due to
NDUFS4 deficiency augments myocardial

reperfusion

damage by increasing mitochondrial  superoxide/

hydrogen peroxide production[ J]. Biochem Biophys Res
Commun,2018,498( 1) .214-220.

Lax N Z, Gnanapavan S, Dowson S J, et al. Early-
onset cataracts, spastic paraparesis, and ataxia caused
by a novel mitochondrial tRNAGlu ( MT-TE )

gene

mutation causing severe complex [ deficiency: a
clinical, molecular, and neuropathologic study[J]. J
Neuropathol Exp Neurol,2013,72(2) ;164-175.

Piekutowska-Abramczuk D, Assouline Z, Matakovi¢ L,

et al. NDUFBS8 mutations cause mitochondrial complex I

- 222 -

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

encephalomyopathy [ J]. Am J Hum Genet, 2018, 102
(3) :460-467.
B, Samuel F, et al. The

Guillaume G, Rayane

accumulation of assembly intermediates of the
mitochondrial complex I matrix arm is reduced by
limiting glucose uptake in a neuronal-like model of melas
syndrome[ J|. BBA-Molecular Basis of Disease, 2018,
1864 (5) :1596-1608.

Franco 7, Paola T, Adolfo A. Dopamine-derived
dopaminochrome promotes H, O, release at mitochondrial
complex I: stimulation by rotenone, control by Ca’",
and relevance to Parkinson disease[J]. J Biol Chem,
2005(280) :15587-15594.

Tannahill G M, Curtis A M, Adamik J, et al. Succinate
is an inflammatory signal that induces IL-18 through
HIF-1a[J]. Nature, 2013,496 (7444 ) .238-242.

Borek A, Ekiert R, Osyczka A, et al. Molecular effects
of mitochondrial mutations in cytochrome b of complex
Il and their impact on the levels of free radical
production [ J ]. Postepy Biochemii, 2016, 62 (2):
162-172.

Lanciano P, Khalfaoui-Hassani B, Selamoglu N, et al.
Molecular mechanisms of superoxide production by
complex Il[: a bacterial versus human mitochondrial
comparative case study [ J]. BBA-Bioenergetics, 2013,
1827(11/12) :1332-1339.

Guzy R D, Hoyos B, Robin E, et al. Mitochondrial
complex [l is required for hypoxia-induced ROS
production and cellular oxygen sensing [ J]. Cell
Metabolism, 2005, 1(6) :401-408.

Weinberg S E, Singer B D, Steinert E M, et al.
Mitochondrial complex I is essential for suppressive
function of regulatory T cells[ J]. Nature, 2019, 565
(7740) :495-499.

VI , 2 . NADPH 4 fL i NOX T4 i1 4l 41 43
i Be A FRINAREL T ). B B B AL 2 5 1 IR 2% ik, 2008,
28(1):19-23.

ZHANG Y, HE L, LIU B, et al. A novel pathway of
NADPH oxidase/vascular peroxidase 1 in mediating
oxidative injury following ischemia-reperfusion [ J ].
Basic Res Cardiol,2012,107(3) :266.

ZHANG M, Brewer A C, Katrin S. NADPH oxidase-4
mediates protection against chronic load-induced stress
in mouse hearts by enhancing angiogenesis [ J]. Proc
Natl Acad Sci USA,2010,107(42) :18121-18126.
Maalouf R M, Eid A A, Gorin Y C, et al. Nox4-

derived reactive oxygen species mediate cardiomyocyte



A

triglyceride lipase promotes fatty acid oxidation,
stimulates direct release of free fatty acids, and
ameliorates steatosis [ J |. J Biol Chem, 2008, 283

5526 B 4 1) b ESLWAFFESRE Vol. 26, No. 4
2020 4£ 2 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2020
injury in early type 1 diabetes[J]. Am ] Physiol-Cell (19) :13087-13099.
Physiol ,2012,302(3) : C597-C604. [47] Jang J H, CHUN J N, Godo S, et al. ROS and

[34] W7 VK. B R AL B g DF T ke [ 0], v ) R i R TR endothelial nitric oxide synthase ( eNOS )-dependent
£ 25,2010,19(12) :18. trafficking of angiotensin Il type 2 receptor begets

[35] Shih J C. Molecular basis of human MAO A and B[ J]. neuronal NOS in cardiac myocytes [ J ]. Basic Res
Neuropsychopharmacol , 1991 ,4 (1) ;1-7. Cardiol ,2015,110(3) :21.

[36] Simonson S G, ZHANG J, Canada J A T, et al. [48] Ramachandran J, Peluffo R D. Threshold levels of
Hydrogen peroxide production by monoamine oxidase extracellular L-arginine that trigger NOS-mediated ROS/
during ischemia-reperfusion in the rat brain [ J]. J RNS production in cardiac ventricular myocytes[ J]. Am
Cerebr Blood F Met,1993,13(1) :125. J Physiol Cell Physiol ,2017(312) . C144-C154.

[37] Kunduzova O R, Bianchi P, Parini A, et al. Hydrogen [49] Jaramillo M C, ZHANG D D. The emerging role of the
peroxide production by monoamine oxidase during Nrf2-Keapl signaling pathway in cancer[ J]. Gene Dev,
ischemia/reperfusion[ J]. Eur J Pharmacol, 2002, 448 2013,27(20) :2179-2191.

(2) :225-230. [50] LI W, ZHENG S, Higgins M, et al. New monocyclic,

[38] Kaludercic N, Carpi A, Menabd R, et al. Monoamine bicyclic, and tricyclic  ethynylcyanodienones — as
oxidases (MAO) in the pathogenesis of heart failure and activators of the Keapl/Nrf2/ARE pathway and
ischemia/reperfusion injury [ J]. BBA-Mol Cell Res, inhibitors of inducible nitric oxide synthase[J]. J Med
2011,1813(7) :1323-1332. Chem, 2015, 58(11) :4738-47438.

[39] I, BRI S AL 3T 1 p66She JiFEA/EA[T]. [51] DENG S, WANG X H, Kobina E, et al. TsglOl
Wb e 5 4y T AR W 3R ,2014,30(9) 1870-873. Regulates the P62-Keapl-Nrf2 axis in cardiomyocytes to

[40] Migliaccio E, Giorgio M, Mele S, et al. The p66shc Pprotect against cardiac ischemia/reperfusion injury
adaptor protein controls oxidative stress response and life [J]. Circulation,2017,136:A19367.
span in mammals[ J]. Nature,1999(6759) :309-313. [52] TU W, WANG H, LI S, et al. The anti-inflammatory

[41] XIAO Y J,XIA J X,CHENG J C, et al. Inhibition of s- and anti-oxidant mechanisms of the Keapl/Nrf2/ARE
adenosylhomocysteine hydrolase induces endothelial signaling pathway in chronic diseases[J]. Aging Dis,
dysfunction via epigenetic regulation of p66shc-mediated 2019,10(3) :637-651.
oxidative stress pathway [ J ]. Circulation, 2019, 139 [53] ZRTFHR,S#.HO-1 prE MG IFERLT]. BE
(19) :2260-2277. 224238 ,2010,16(15) :2266-2270.

[42] Mracek T, Alena P, Vrbacky M, et al. High efficiency [54] LIU X, CHEN K, ZHU L, et al. Soyasaponin Ab
of ROS production by glycerophosphate dehydrogenase in protects against oxidative stress in HepG2 cells via Nrf2/
mammalian mitochondria[ J]. Arch Biochem Biophys, HO-1/NQOL1 signaling pathways [ J]. J Funct Foods,
2009,481(1) :30-36. 2018,45:110-117.

[43] Tretter L, Adam-Vizi V. High Ca’" load promotes [55] TFitEE, BREELE, ¥ TR, 4. Nef2/HO-1 {5 5 4l 75 S fk
hydrogen peroxide generation via activation of «- R R AL [T]. b KRR E R,
glycerophosphate dehydrogenase in brain mitochondria 2019,44(1) :74-80.

[J]. Free Radical Biol Med, 2012, 53 (11): [56] YE M, ZHANG L, YAN Y, et al. Punicalagin protects
2119-2130. H9¢2 cardiomyocytes from doxorubicin-induced toxicity

(441 M. YO VY b X A% 38 3R 52 P i B 30 AR 1 UL 4 Tl through activation of Nrf2/HO-1 signaling [ J ].
rﬁ%?y*ﬁﬁ%ﬁﬂﬂ%a@i%u%g* wi[D]. Bioscience Rep, 2019,doi:10. 1042/BSR20190229.

B B K ,2013. [57] JAMSAE, F £ . Nef2/HO-1 i ¥ 15 .0 JUL g 1 75 38 v

[45] Singla M, Guzman G, Griffin A J, et al )], P EEAERZe 3 ,2018,38(16) :4083-4086.
Cardiomyopathy in multiple Acyl-CoA dehydrogenase [58] #7530, 4. i 2 7 L 3 Akt/GSK38/
deficiency[ J]. Pediatr Cardiol ,2008,29(2) :446-451. Nrf2 38 B& s APP/PSI /N CET-[J]. thE L

[46] Reid B N, Ables G P, Otlivanchik O A, et al. Hepatic 7 2 2 74,2019 ,25(21) :38-44.
overexpression of hormone-sensitive lipase and adipose [59] ZHENG S,YU R,ZHONG J, et al. Rhein from rheum

rhabarbarum inhibits hydrogen-peroxide-induced

oxidative stress in intestinal epithelial cells partly

through PI3K/Akt-mediated Nrf2/HO-1 pathways[J]. J
- 223 -



55 26 55 4 W FESEAFFEHRE Vol. 26, No. 4
2020 4£ 2 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2020

[61]

[62]

[63]

[65]

[66]

[67]

[71]

Agr Food Chem,2019,67(9) :2519-2529.

ZHAO Q F, CHANG L P, LI H R, et al. Qiligiangxin
attenuates  oxidative  stress-induced  mitochondrion-
dependent apoptosis in cardiomyocytes via PI3K/Akt/
GSK3p signaling pathway[ J]. Biol Pharm Bull,2019,
42.1310-1321.

Dawoud S, Jingyuan L, Asokan D, et al. Paraoxonase 2
protects against acute myocardial ischemia-reperfusion
injury by modulating mitochondrial function and
PI3K/Akt/GSK-38 RISK
pathway[ J]. J Mol Cell Cardiol,2019,129154-164.

SHI X, GUAN Y, JIANG S, et al.

oxidative stress via the
Renin-angiotensin

system inhibitor attenuates oxidative stress induced
human coronary artery endothelial cell dysfunction via
the PI3K/Akt/mTOR pathway [ J]. Arch Med Sci,
2019,15(1) :152-164.

Capece D, Verzella D, Di Francesco B, et al. NF-xB
and mitochondria cross paths in cancer:; mitochondrial
metabolism and beyond[ J]. Semin Cell Dev Biol 2019,
doi:10. 1016/j. semecdb. 2019. 05. 021.

Morgan M I,
species and NF-xB signaling[ J]. Cell Res, 2011, 21
(1):103-115.

Kaltschmidt C, Banz-Jansen C, Benhidjeb T, et al. A

LIU Z. Crosstalk of reactive oxygen

role for NF-kB in organ specific cancer and cancer stem
cells[ J]. Cancers,2019,11(5) :655.

Tanenhaus A K, ZHANG J, Yin J C. In vivo circadian
oscillation of dCREB2 and NF-kB activity in the
drosophila nervous system [ J]. PLoS One, 2012, 7
(7) :e45130.

Kanigur S G, Soydas T, Yenmis G. NF-kB as the
mediator of metformin “s effect on ageing and ageing-
related diseases [ J]. Clin Exp Pharmacol P,2019, 46
(5):413-422.

Park B, Yim J, Lee H, et al. Ramalin inhibits VCAM-
1 expression and adhesion of monocyte to vascular
smooth muscle through MAPK and PADI4-
dependent NF-xkB and AP-1 pathways [ J].
Biotech Bioch,2015,79(4) :539-552.

cells

Biosci

Nataliya C, Yurii B, Yeugen P, et al. Quercetin reduces
the transcriptional activity of NF-kB in stable coronary
artery disease [ J |. Indian Heart J, 2018, 70 (5):
593-597.

IS sR, BEE VL, A BB K B W A R Sk L F «B
5 3 A o 0 A S LA M A AN A% (T ).
MEF 4= 75 ,2019,34(5) :503-510.

XIARVL, BB & 0. ROS 45 INK 15 53 % 14 BF 5% 3 Jig
[J]. BAC A Wy BE 2+ 9F )& ,2010,10(7) :1378-1380.

. 224 .

[72]

[73]

[74]

[75]

[76]

[79]

[80]

[81]

[82]

[84]

[85]

B B EE NKFSHE 1] BRRER %S
I PR 2 75,2010 ,30(3 ) :273-276.

ZHANG Y, CHEN G, ZHONG S, et al. N-n-butyl
haloperidol iodide ameliorates cardiomyocytes hypoxia/
reoxygenation injury by extracellular calcium-dependent
and-independent mechanisms [ J ]. Oxid Med Cell
Longev, 2013, 2013(12) :912310.

Sy R AL XA, AR A Ak A B R O WL
KB IE R 3 4 FH B 4 INK/FoxO1/Bel-2 {5 5 3
ROsZm [ )], K EE 24 ,2019,47(6) :619-623,674.
Thirupathi A, de Souza C T. Multi-regulatory network of
ROS: the interconnection of ROS, PGC-1 alpha, and
AMPK-SIRT! during exercise[ J]. J Physiol Biochem,
2017,73(4) .487-494.

Khader A, YANG W, Kuncewitch M, et al. Sirtuin 1
activation stimulates mitochondrial biogenesis and
attenuates renal injury after ischemia-reperfusion [ J].
Transplantation, 2014 ,98(2) .148-156.

b, XU FE . SIRTL 728 IR 9 P 6 B 36 H 04 BF 52 30 B
[J]. Ay = 454 758 ,2019,11(2) :101-103.
Tk, I, S AR AR 597 1 45 1 4 R B 20 41
Sirtl {8335 J H A5 A0 L B8R 58 RE B2 o 4 5w [ ]
fit T 5T, 2018 ,40(6) :489-493.

1R E R, XVRE T P ME B R 1 R T1 R HAE O i
BEIRP ORI E AT R [T]. L B2 245,
2018,35(11) :1044-1047,1051.

Bozena S, Mazidi M, Penson P, et al. The sirtuin
family members SIRT1, SIRT3 and SIRT6; their role in
vascular biology and atherogenesis[ ] ]. Atherosclerosis,
2017,265.275-282.

AT B, 4 STRTS 454k 150 i 1L 45 %
WCRMRHER[T]. W BAEBES,2019,33(4):
405-409.

Jamar N H, Paraskevi K, Grant C M. The non-stop
decay mRNA surveillance pathway is required for
oxidative stress tolerance[ J]. Nucleic Acids Res,2017,
45(11) .6881-6893.

Hyeong G K, HUANG M H, XIN Y,

SIRT6 protects

et al. The

epigenetic regulator the liver from
alcohol-induced tissue injury by reducing oxidative stress
in mice [ J]. J Hepatol, 2019, doi: 10.1016/].
jhep.2019. 06. 019.

ZHAO D, YANG J, YANG L. Insights for oxidative
stress and mTOR signaling in myocardial ischemia/
reperfusion injury under diabetes[J]. Oxid Med Cell
Longev,2017,2017 :1-12.

SHI B, MA M, ZHENG Y, et al. mTOR and Beclinl ;

two key autophagy - related molecules and their roles in



526 5 4 1)
2020 4£2 A

FESSBFFFERE Vol. 26, No. 4
Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2020

[86]

[87]

[88]

[89]

[90]

[94]

[95]

[97]

[98]

[99]

myocardial ischemia/reperfusion injury [ J]. J Cell
Physiol ,2019,234(8) :12562-12568.

XIA Y, LIU Y, XIA T, et al. Activation of volume-
sensitive Cl-channel mediates autophagy-related cell
death in myocardial ischaemia/reperfusion injury [ J].
Oncotarget, 2016, 7(26) :39345-39362.
LIY L,CHEN B Y, YANG X Y, et al. S100a8/a9

signaling  causes  mitochondrial  dysfunction  and
cardiomyocyte death in response to ischemic/reperfusion
injury[ J]. Circulation,2019,140(9) :751-764.

E WA, REA . &R S KA AR ST (PCT R
RN E2 Iy TR IGIR[T]. P EARE,2014,55
(13):1167-1170.

TSN, T4 X B X O i A AR A 3 B BEIE
WIALT]. P EE K 2006 ,47(7) :486-487.
/NG AR, S L A AT T B X A S i A
PR AL I i i D AR i S e [ 7). vl v v R
7542475 ,2008 ,28(1) :58-63.

R RT3 s AR A AR S R O P IE
L Wibr R IPA [T 1. ob [ 7 B2 45 5 2435, 2013,
33(8):1036-1041.

T TR AT, B AR B AR B ik T 0 0 I IE
[ J]. R EZ,2011,28(1) :5-6.

BB R LG0T TR O & B R 3 kA A
RIT ARG BFRZ P ERLT]. b ERMT 8,
2019,27(6) :23-25.

X . v B2 255 T 1 X 28 B S IR B Tk AR R 5 O
97 FE 0 2 8 MO JUL S PR A 2 e [T ] TR R v
[%,2018,38(10) :1511-1514.

SR A, 3, 5Kk A8 S PR AL TR SRS R AR E B &
9 B 2 B TR KA AR 9T BT AR T AL ]
F R IE O 15 B A2 A R, 2015,7(3) :336-338.
YR TbR. PHEL I B WO 2012 8 B R B kA A
BT JG Ak O IUREFE £ & 10 NI A0 S8 AE S I A 5%
e [ J]. B e 22 24,2014 ,34(3) :215-218.
WANG K, LI S, ZHAO Y, et al. In vitro anticoagulant
activity and active components of safflower injection[ J].
Molecules,2018,23(1) :170.

LUQ Y,MAJQ,DUAN Y Y, et al. Carthamin yellow
protects the heart against ischemia/reperfusion injury
with reduced reactive oxygen species release and
inflammatory response. [ J]. J Cardiovasc Pharm,2019,
74(3) :228-234.
YE F, WANG J, MENG W, et al

Proteomic

investigation of effects of hydroxysafflor yellow A in

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

oxidized low-density lipoprotein-induced endothelial
injury[ J]. Sci Rep,2017,7(1) :17981.

ZHOU D, DIGN T, NI B, et al. Hydroxysafflor yellow
A mitigated myocardial ischemia/reperfusion injury by
inhibiting the activation of the JAK2/STATI pathway
[J]. Int ] Mol Med,2019,44(2) :405-416.
HUT, WElI G, XI M, et al. Synergistic
cardioprotective effects of Danshensu and hydroxysafflor
yellow A against myocardial ischemia-reperfusion injury
are mediated through the Akt/Nrf2/HO-1 pathway[J].
Int J Mol Med,2016,38(1) :83-94.

FANG J, CHEN Q, HE B, et al. Tanshinone II A
attenuates TNF-a induced PTX3 expression and
monocyte adhesion to endothelial cells through the p38/
NF-«B pathway[ J]. Food Chem Toxicol,2018,121:
622-630.

HAN D, WU X, LIU L, et al. Sodium tanshinone II
A sulfonate protects ARPE-19 cells against oxidative
stress by inhibiting autophagy and apoptosis[ J]. Sci
Rep,2018,8(1) :15137.

CUI Z, LIU J, WEI W. The effects of tanshinone I[ A
on hypoxia/reoxygenation-induced myocardial
microvascular endothelial cell apoptosis in rats via the
JAK2/STAT3 P
Pharmacother,2016,83:1116-1126.

YUAN X, JING S, WU L, et

signaling  pathway Biomed
al. Pharmacological

postconditioning with tanshinone Il A attenuates

myocardial ischemia-reperfusion injury in rats by
activating the phosphatidylinositol 3-kinase pathway
[J]. Exp Ther Med,2014,8(3) :973-977.

YUAN X L, XIANG Y X, ZHU N, et al. Salvianolic
acid A protects against myocardial ischemia/reperfusion
injury by reducing platelet activation and inflammation
[J]. Exp Ther Med,2017,14(2) :961-966.

WEI X H, LIU Y Y, LI Q, et al.

pills®

Treatment with

after ischemia-reperfusion

(1]

cardiotonic

ameliorates myocardial fibrosis in rats
Microcirculation, 2013, 20(1) :17-29.
HANJY, LI Q, MA Z Z, et al. Effects and
mechanisms of compound Chinese medicine and major
ingredients on microcirculatory dysfunction and organ
injury induced by ischemia/reperfusion[ J]. Pharmacol
Therapeut, 2017, 177:146.

[REHE FhMM]

- 225 -



