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[# E] BHH HPARER(Lo) 35S LREE S0 (HF) KOV ELR ARG, Tk 30 R
HEPE(6~7 JE)SD FRUREHL S A% FRZH AEARIZH (HF) A1 Lu T 041 ( HF + Lu) , 441 10 6], HF 4001 HF + Lu A KBRA T HNE
IR 50mg/ (kg « d) WIS TES A ST HF BRL X BRA 25 7 46 80 B K s v i, R 2RI HF + Lu A KBS T Lu
50mg/ (kg + d)FEE (R 3ml) , XF LA HF 2145 T 50g/L SR BT 4R 3ml HEE , T 104, 55 11 KATHA O3 KK
R B IETRE[ 222 B 1l 43 8% (LVEF ) | 72 2 5 %l 4 J8i %6 (LVFS) | Z2 % 046 K 1 9 48 (LVEDs ) J¢ /2 % &F ik K 3 9 42
(LVEDd) ], i 51 B BEURER U IILZA 1A AR IR 2 A A |, 208 S Tl s (S0 T o JUTL 48 L 28 e A 8 L 57 ( MMIP ) % 17 i S 1 ( SDH)
KA C S LA (COX) it RT-PCR ¥: 46 I I8 T- 41 K JE K Bax . caspase3 .caspase9 mRNA 19335, [ SPSS 19. 0 it
WG, SR BA LS RZE R SR, 5x I i, HF K B LVEF[ (68.0+3.1) % f1(86.0+4.5)%,P=0.023] ,
LVFS[ (32.0+3.7) %M1 (43.0+2.5) % ,P=0. 002 ] ¥ i f& (%, LVEDs[ (4. 10+0.29) F1(3.20=0.27) mm,P=0.010] ,LVEDd
[ (7.1020.34) F1(5.87+0.35) mm, P=0.034 ] ¥ B340, 25 BA G E L, 5 HF A4, HF + Lu 41 K i LVEF
[(78.0+5.8)%F1(68.0+£3.1)%,P=0.028] 5 LVFS[ (39.0+1.5)% F1(32.0+3.7)% ,P=0.006] 38 & 0, i LVEDs
[ (3.40£0.23) F1(4. 10£0. 29)mm,P=0. 043 ] &% LVEDd[ (5. 65£0.21) F1(7. 10+0. 34) mm,P=0. 019 | ZJ ] W%, 2% FIVAE 5
THeEE X BT HEE T AT L, X R KRR C LR AR S5 10 W e 8, 2 B i LA L2 HEFN R 55 R 7 TR AR 22 0 [R5 AT (5
¥ HF AR B O MERARIP K  /NARIE —  BESEFE RGN | i W R sl s i, 25 T 1 ; 5 HF 4 HRER, HF + Lu 2K RO I
r AR5 RA S VR A, IR O AR, R SE B MR ALY, oS W, 5 B4 HE AR, HF 4H K L MMP | SDH & COX i 1 & 3 % ik
(P<0.05) , T M5 FE K Bax caspase3 J caspase9 mRNA 321k i B8 (P<0.05) ;5 HF 4%, HF + Lu 20K KO L MMP
COX .SDH i P4 & 14/ (P<0.05) , Bax caspase3 M caspase9 mRNA Fik i Z K (P<0.05) , &5if Lo nE W4 5 N 5
EIRERFERN HF K RO MGG R, R ORI ER .
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Luteolin attenuates myocardial mitochondrial injury in isoprenaline-induced

heart failure rats

LIU Xin, LIN Lin, NI Ya-Juan, WEI Jin*, ZHANG Chao-Ying
( Department of Cardiology, the Second Affiliated Hospital of Xi’an Jiaotong University, Xi’an 710004, China)

[ Abstract] Objective To explore the effect of luteolin (Lu) on myocardial mitochondrial injury in rats with heart failure (HF)
induced by isoprenaline. Methods Thirty male SD rats (6—7 weeks old) were randomly divided into control group, model group
(HF) and Lu intervention group (HF + Lu), with 10 animals in each group. Rat model of HF were established by intra-peritoneal
injection of 50mg/ (kg + d) isoproterenol in HF and HF + Lu group, while the rats in control group were intraperitoneally injected with
normal saline equally. At the same time, the rats in HF + Lu group were also given 3ml Lu 50 mg/ (kg - d) by gavage, while the rats
in the other 2 groups were given 3 ml 50 g/L sodium carboxymethyl cellulose by gavage. After intervention for 10d, echocardiography
was performed to detect cardiac function; on the eleventh day transmission electron microscopy was used to observe the ultrastructural
changes of myocardial mitochondria; and fluorescent enzyme labeling was employed to measure mitochondrial membrane potential

(MMP) , and activities of succinate dehydrogenase (SDH) and cytochrome C oxidase (COX) ; RT-PCR was applied to detect the
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Echo-
cardiography showed that compared with control group, left ventricular ejection fraction [ LVEF, (68.0+3.1)% vs (86.0+4.5)%,
P=0.023] and left ventricular fraction shortening [ LVFS, (32.0£3.7)% vs (43.0£2.5)%, P=0.002] were decreased significantly,
while left ventricular end-systolic diameter [ LVEDs, (4.10+0.29) vs (3.20£0.27) mm, P=0.010] and left ventricular end-
diastolic diameter [ LVEDd, (7.10+0.34) vs (5.87+0.35)mm, P=0.034] were increased markedly in the HF group. After Lu
intervention, LVEF [ (78.0£5.8)% vs (68.0+3.1)%, P=0.028] and LVFS [ (39.0+1.5) % vs (32.0+3.7) %, P=0.006] were
elevated while LVEDs [ (3.40+0.23) vs (4.10£0.29) mm, P=0.043] and LVEDd [ (5.65+0.21) vs (7.10+0.34) mm,

P=0.019] were decreased in the HF + Lu group compared with HF group. Under a transmission electron microscope, the myocardial

expression of apoptosis-related genes Bax, caspase3 and caspase9. SPSS statistics 19. 0 was used to analyze the data. Results

mitochondria in control group had clear and complete structure, clear Z line, well-arranged thick and thin filaments, and mostly round
or oval shaped. Myocardial mitochondria in HF group were swollen and uneven in size, with damaged membrane integrity, broken or
dissolved cristae, and formed vacuoles. Compared with HF group, the damage of myocardial mitochondria in HF + Lu group was signifi-
cantly reduced, cristae was clear, membrane integrity was better, and no vacuoles were found. Compared with control group, the MMP
and activities of SDH and COX in HF group were significantly decreased (P<0.05), and the mRNA levels of Bax, caspase3 and
caspase9 were significantly increased ( P<0.05) ; compared with HF group, the MMP and activities of COX and SDH in HF + Lu group

were significantly increased (P<0.05) , while the levels of above genes were significantly decreased (P<0.05). Conclusion TLu plays

a protective role in HF rats by reducing isoprenaline-induced myocardial mitochondrial damage and apoptosis.
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PR AT DL B8 A o 36 2338 nid B2
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PRAFEER IR . DFFEUA B0 0 ZoRn AR A s
Yrel s 3o B R - A Bk R RGE i HF 19k
Jou Stk g | DAL I 2R AR 43 4 0 S B0 HF S8R 5O D RE
SRR EEHLE . KR (luteolin, Lu ) & —Ff
B G, AT N2 Fh R OR 24 04 FIUTCR i 5% vh 0
Bk BB PUEAL PR A S 2
PRI, 2RISR Lu A b e O AR
FETAR AR PR O U YO LA 407, X0 L4 R
AR ER . RATH AT HI 26 & B Lu BB
BRSEWNE EIRRIE S HF K BN M E 4Lk
A& DNA 451433, JF HLAT DL — 5 B2 b 3% HF KLY
o WEDIRE , TR IE 5 K BRC R ) 8 Bz O L ki AR TG
AR PRI, AT T R A Ty RE A 455 S
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YERMEE R —, ARUSRNE FIRRBS
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[, 37 ( mitochondrial membrane potential, MMP ) | '
W R 1 R ARIR AR R T RS2 R S SRR &
B HE 3077 2532 LI e pE T Rk,
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1.1 #ES5iH

6~7 JEAHHEME SD KB, #45T iE 250 ~ 300 g ( 74
LA R SR FY) ) s Lu( Sigma,491-70-3) ;
BRELDHL(TGL-16, IR M S =R T R A
PR 3 % (0 2 35 W8 7 12 B (iE33, Philips 28
7)) ;PCR 1% (9700 % Gene AmP , 2 [ i FHLE W 2 52
OS] ) 385 LT AR (H-7650, H S HITACHI 22
H]) 5 sh ARG 2 20 2 AR B 43 B L Al fb 2k
s R & alidk MMP 2260 5 & 40 6
% C HEALEE ( cytochrome C oxidase, COX) i L &
WA & (LA EILN RGP A RA ) ; BEIAR
5 U ( succinate dehydrogenase, SDH ) 3 P4 I 52 3
& (Fa m ) TR SR AT o
1.2 FHik
1.2.1 HF KREBEES K 30 H SD K FIZHHL
Bk oy A Xt B B Y] (HF) A1 Lu T 41
(HF +Lu) , 541 10 K, Brf S5 K B AH R 4510
USRI (22+2) °C IR 35% ~70% , KB
Al HBBERIRK, S5 k[ 4] % HF KRB
FIHIVE  HE 24080 HE + Lu K BRA THAE FIRE
50 mg/ kg H& FE 5T, X BE 20 25 7 45 & A PR ER K IR
T, S Y RE HF + Tu H KR 4E T Lu
50mg/ (kg - d)HEE (AL 3 ml) , X HRALAT HF 4145
T50g/LRHPEAHERM3Iml FEH, HTHI10d
J&, T8 11 AT O st RO T6E
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1.2.2 GEA.OIEEN BRI TES 10% K5
FRERRIE (3 ml/kg) Ji, 20 25 MO i B 4, [T 7€ T # A
& b SRR 8 238 3 P 2 W) (W3 22 MHz) K
I, BB A 2 2 R A D) T A A0 2 3Lk K- 2 M
AU 2, I 3 A O 0 s A2 W0 R I N AR (left
ventricular end-systolic diameter, LVEDs) | /2 & &F 5K
AW N 42 (left ventricular end-diastolic diameter,
LVEDA) . 7c Z5 4 %l 45 %5 R (left ventricular fraction
shortening, LVFS) F1 22 % 47 Ifil 53 %% (left ventricular
ejection fraction, LVEF) . #EZEi i 3 >0 ) J&] 1 e
HAEME,

1.2.3  RT-PCR &I 8 7= 40 X FE A Bax | caspase3 .
caspase9 Fik WA K RALSE, B 30 mg O LA
U IR TRIzol 1557 158 B 45 52 U i A RNA, 555
JEM SRR TN RNA 4l B2 K 75 4| o] 5 4% 1R B
RNA ¥ . RT-PCR S F6 558 cDNA, #3826 1F
94°C TR PE 5 min; B J5 95°C 21 30 s, 3R k 585,
65CHEMH 30 s, 3L 35 AMEIF; )7 72°C ZEAH 7 min,,
BRI L GAPDH /NN 2, PCR 51491H) th R
TaKaRa ‘LY A A G, SIMFHILE 1,

%1 RT-PCR3|#FE%|

Table 1 RT-PCR primer sequence

Sequence(5'—3") Size(bp)
GAPDH 166

Primer

Forward TTG TGA TGG GTG TGA ACC
Reverse TTC TGA GTG GCA GTG ATG

Caspase3 402
Forward TGGCCCTGAAATACGAAGTC
Reverse ACCCGTCCCTTGAATTTCTC

Caspase9 200
Forward GGCTGTCTACGGCACAGATGGA
Reverse CTGGCTCGGGGTTACTGCCAG

Bax 468
Forward AGGGTTTCATTCCAGGATCGAGC
Reverse AGGCGGTGAGGACTCCAGCC

GAPDH : glyceraldehyde-3-phosphate dehydrogenase.

1.2.4  DIEREBIMET IS BLORFRONL,
25 4~5mm’ JHTE 1~2 ml WA EE R E R B4
LI 1 mm® KN, BEARA 2~3ml BA 1 2. 5%
R R, SRR R ARl
YR ARARERE N 70 ~90 nm B9V A7 RR A
FITE IR Bl S 4 (5,45 15 min; 78 H-7650 &5 T 2
flBe T WLER O WL S R A AR 25 4

1.2.5 O WL SN R 2 B R R 4 Ty fi A
FRH) 2 UL A5 FREL 500 mg O JILAL U T2k ik
P % PBS S oPii vh k5 F B J1 7843 05 O

HHBA S5ml EP BH A 2.5 ml BEfER, TR
510K EIFE 10 min J57E 4C T 1000 %%/min 5.0
2 min, 711 5 A BRI R BT FE IR AT 5 B
RAE 4°CF 1000 %/min B0 2 min, 5 L34 BT TE
B 10 ml 213588, I A S48 TAERAIIE 213 20~ 40
WA W A1 AT i O UUTE A 0. 5 ml ZRki {4
AT L i 2 b A TR 20 45 5 #% MMP  SDH. J¢
COX RN G AR BB S TAER , R FH N E bR
PO R RS TR, I 550 R A ThR kAL
1.3 Sit=4aE

IV SPSS 19. 0 Geit 3k A o Bt . %okt
DAY AR IE2E (xxs) Fom , 2 0] FL R F LR R
22570, 2H 1A W PR bR FH LSD 43 A, P<0. 05 2
EFAGIFERE L,

2 F R

2.1 3AKXRBROIEBEIEIRIEE

OB SR BN HEF 21K B0 IE 75 4518
PRI RS20, Lu + HF AR ELOEDI R ks, 5
Xt ARZH H %, HF 4H K Bl LVEF (P =0.023) £l LVFS
(P=0.002) P78 S B# A% ; 1 LVEDs (P =0.010) £
LVEDd (P=0.034) #0] @ 340, 22 5 ¥ HA G it
B X, 5 HF 4 M, HF + Lu K Bl 41 LVEF
(P=0.028) Fl LVFS (P = 0.006) ¥ B % 3 fm , ifij
LVEDs(P=0.043) # LVEDd (P =0.019) 3] B i [%
K, ZRIEGIREL(F2),

x2 3IAKRROINBEHEXIEIRIEE

Table 2 Comparison of cardiac function indicators among

three groups (n=10, x+s)
LVEF LVFS LVEDd LVEDs
Group
(%) (%) (mm) (mm)
Control  86.0+4.5  43.0+2.5 5.87+0.35  3.20+0.27
HF 68.0+3.1% 32.0+3.7° 7.10+0.34* 4.10£0.29"
HF +Lu  78.0+5.8" 39.0+1.5% 5.65+0.21% 3.400.23"

HF: heart failure; Lu: luteolin; LVEF: left ventricular ejection fraction;
LVFS. left ventricular fraction shortening; LVEDd: left ventricular end-
diastolic diameter; LVEDs: left ventricular end-systolic diameter. Com-

pared with control group, * P<0.05; compared with HF group, *P<0. 05.

2.2 3 HRROMLERARBRGEHNE

bR DA AT 6 LTINS DS IDNY = R 1
SERIEIE 7 2 LA L 22 HE B ST A )Y A
BIESHEE , R/INF X35 — B BRI AE L 22 22 8] %
e BRI AR 22 O B sl 1B . Tl HE 21
REVCWUHA N R WAR SR, L2 HES 0L, A
JUL22 Wi 285 9 i, G rp S I R B SR M PR AT 253 AR
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PR U R D K HF + Lu 20K BB R IE S 0Uis %
HF ] s (1) o
2.3 3HAKXROALZLHR{E MMP SDH & COX &g
&M

5% A A HE 4R RGO L MMP K- i 2
R (P=0.033), 45T Lu T W5, HF + Lu 41 K
MMP KP4 HF 4 52 FH 5 (P=0.021) , 2 R A5
TR (K 2A) . S5XTREA A, HF 20 KRG AL
btk COX(P=0.032) 1 SDH(P=0.040) A7 14
VI AR T XA, 2R B ARSI E G 48 T Lu
TG, HF + Lu 4 K §L COX (P =0.007) F1 SDH

Control

(P=0.011) 7G4 HF 41 B E T &, 256 G
HX (A 2B),
2.4 3 HKXROAL Bax caspase3 K caspase9 mRNA
KELLE

SRR, 5 XA A, HF 4R Bo L4 4
1 Bax (P =0.026) . caspase3 (P =0.046) } caspase9
(P=0.009) mRNA 3k KF-3 2.3% i T X AL 45 F
Lu TS , HF + Lu ZH R RO HLHA Bax (P=0.012) |
caspase3(P=0.024) & caspase9( P=0.039) mRNA %
HF AR BV BERER, 27 ARSI 2R X
(K3),

1 3 ARBROIMAREREBRMEN

Figure 1

Myocardial mitochondria ultrastructure changes among three groups (A: x6000; B: x30000)

HF'; heart failure; Lu: luteolin.
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Figure 2 Comparison of MMP, SDH and COX among three groups

HF': heart failure; Lu: luteolin; MMP ; mitochondrial membrane potential; SDH: succinate dehydrogenase; COX: cytochrome C oxidase;

Compared with control group, * P<0.05; compared with HF group, *P<0. 05.
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Figure 3 Expression of Bax, caspase3 and caspase9 mRNA
in myocardial tissue among three groups
HF . heart failure; Lu: luteolin. Compared with control group,
* P<0.05; compared with HF group, *P<0. 05.
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YR OB AL 242 B B R, X RRBR AR I
T3 77, & R VP RE S 5 Wl AR 0 B TR 1%
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ATP = S 2k, IF ik — 20 5 S 4 i Tk A
KM G ML AT SHMHEEAER C
( Cytochrome C,Cyt-C) B, 75 ATP AU Ca™ |

P8 125 I 33005 7 — 1 (apoptotic protease activating
factor 1, Apaf-1) FHA A FZ [BIAEAEH , e ¥ Bax
A, TG caspase3 | caspase9 348 IR S I
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R SR
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B ERERE SR HE K RO LR MMP | SR
P 4% 2 45 it SDH Sz COX i P R BARG  [vl i ok ¢
AR JH T2 H F Bax | caspase3 | caspase9 3¢ ik I 3% [
I, #2478 Lu PUEA R N E EIRR S0 HE R
FRC LA 5 S T, el e b AR T I I B, &
FEONRIPHYER] . Lu 2 —F A BTAML BT,
PUARAE TR B AR 2E A5 1, ml 38 e L s S8 A
I ARt 2ok 40k S N A IO OO it il 25 e A AL Tl
AR P AT P 7L 00 Sl 118 e Tk LA B e b Ak
37 T B 4 L O R, X0 E B O DR 4 AR
FHE A 23 e BN R B ISR v R 3 Lu
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FAT s Re 1 BEITARIE, Rho WA W 1 A/HE
% IR % I ( Ras homolog family member
A/Rho-associated coiled-coil containing protein kinase
2,RhoA/ROCK2) {5 *5-3 #% 7T 5| 2 #1968 HE ) p53 v
T/ Bax ik R, Bax 0 JE K % 8 B 4R K
i S EERRAR T ETIE TCIR R, SR caspase3 Fill
caspase9 %, A FECONAIMAFE T, W E®H
LT Lu 7] AE 38 1 4 RhoA/ROCK2 1% 53
R/ PR /N B WL AH L 3 T, DA T 902 0 PR
O o ARSI AR — 20X I T 40 g kA5 20
ZUER AHFRATIESE T Lu AT 98020 32 38 .0 L Bax
caspase3 ,caspase9 [ K ik, HARYE LR FF R FATIA
A, L AR AT i 2 38 5 ok /50 385 O WL A0 L %) 94 12 AT
BEE ORI RE

25 b, Lu A BE3E I 982 2 b (A 453 405 B A i 26 ki
IR RO NI T X S IR R 550 HEF



- 698 -

18 % 9 M Chin J Mult Organ Dis Elderly, Vol. 18, No.9, Sep. 28, 2019

R LA 3 A 80 O 44 ELATS 7 %

BRI T

PLHIEAT R ABETE, O Lu 3697 HF SR 050 RS
et

[ &% k]

(1]

Brown DA, Perry JB, Allen ME, et al. Expert consensus docu-

ment: mitochondrial function as a therapeutic target in heart
failure[ J]. Nat Rev Cardiol, 2017, 14(4) ; 238-250. DOI. 10.
1038/ nrecardio. 2016. 203.
Choi AY, Ji HC, Yoon H, et al. Luteolin induces apoptosis
through endoplasmic reticulum stress and mitochondrial dysfunction
in neuro-2a mouse neuroblastoma cells [ J]. Eur J Pharmacol,
2011, 668 (1-2);: 115-126. DOI. 10. 1016/j. ejphar. 2011.
06. 047.

X, AR, SR, S RBE IG5 E FARRIE SN
0 JI3E R LAY AP ML 2 20 3 DNA B [J]. P92 scid R
SR (BRERR) , 2019, 40(2): 157-161. DOI. 10. 7652/
jdyxb201902030.

Liu X, Lin L, Zhang CY, et al. Luteolin inhibits DNA damage in
peripheral blood lymphocytes of rats with heart failure induced by
J Xi’ an Jiaotong Univ ( Med Sci), 2019,

DOI:; 10. 7652/jdyxb201902030.

isoproterenol [ J |.
40(2): 157-161.
Zhou XZ, Wu Y, Ni YJ, et al. lIsoproterenol instigates cardiomyo-
cyte apoptosis and heart failure via AMPK inactivation-mediated
endoplasmic reticulum stress[ J]. Apoptosis, 2013, 18(7) : 800~
810. DOI: 10. 1007/s10495-013-0843-5.

Akhmedov AT, Vitalyi R, Jos¢ MG. Mitochondrial oxidative
metabolism and uncoupling proteins in the failing heart[ J]. Heart
Fail Rev, 2015, 20(2): 227-249. DOI. 10. 1007/s10741-014-
9457-4.

Westermeier F, Navarro-Marquez M, Camila, et al. Defective
insulin signaling and mitochondrial dynamics in diabetic cardio-
myopathy[ J ]. Biochim Biophys Acta, 2015, 1853(5): 1113 -
1118. DOI: 10. 1016/j. bbamer. 2015. 02. 005.

Georgios K, Luigino N, Couper GS, et al. Defective DNA replica-
tion impairs mitochondrial biogenesis in human failing hearts[ J].
Circ Res, 2010, 106(9): 1541. DOI: 10. 1161/CIRCRESAHA.
109. 212753.

Kumar V, Santhosh Kumar TR, Kartha CC. Mitochondrial mem-

brane transporters and metabolic switch in heart failure[ J]. Heart

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Fail Rev, 2019, 24(2): 255-267. DOI;
9756-2.
Sanderson TH, Reynolds CA, Kumar R, et al. Molecular mecha-

10. 1007/s10741-018-

nisms of ischemia-reperfusion injury in brain: pivotal role of the
mitochondrial membrane potential in reactive oxygen species genera-
tion[ J]. Mol Neurobiol, 2013, 47(1): 9-23. DOI. 10. 1007/
$12035-012-8344-z.

Korshunov SS, Korkina OV, Ruuge EK, et al. Fatty acids as
and H,0, by

1998,

natural uncouplers preventing generation of O,
mitochondria in the resting state [ J ]. FEBS Lett,
435(2-3) . 215. DOI; 10.1016/50014-5793(98)01073-4.
Zhang X, Pan L, Yang K, et al. H3 relaxin protects against
myocardial injury in experimental diabetic cardiomyopathy by inhibit-
ing myocardial apoptosis, fibrosis and inflammation[ J]. Cell Physiol
Biochem, 2017, 43(4) . 1311. DOI: 10. 1159/000481843.
Saraste A, Pulkki K, Kallajoki M, et al. Cardiomyocyte apoptosis
and progression of heart failure to transplantation[J]. Eur J Clin
Invest, 2010, 29(5): 380-386. DOI. 10. 1046/j. 1365-2362.
1999. 00481. x.

Yang JT, Qian LB, Zhang FJ, et al. Cardioprotective effects of
luteolin on ischemia/reperfusion injury in diabetic rats are modulated
by eNOS and the mitochondrial permeability transition pathway|[ J].
J Cardiovasc Pharmacol, 2015, 65 (4): 349-356. DOI. 10.
1097/1fje. 0000000000000202.

Qi L, Pan H, Lia D, et al. Luteolin improves contractile function
and attenuates apoptosis following ischemia-reperfusion in adult rat
cardiomyocytes[ J]. Eur J Pharmacol, 2011, 668 (1-2). 201-
207. DOI. 10. 1016/j. ejphar. 2011. 06. 020.

Del Re DP, Miyamoto S, Brown JH, et al. RhoA/Rho kinase up-
regulate Bax to activate a mitochondrial death pathway and induce
cardiomyocyte apoptosis [ J]. J Biol Chem, 2007, 282 (11):
8069-8078. DOI: 10. 1074/jbc. M604298200.

EH, P, NEEE, L ORER R RO/ O LR
Vi B FHURILT]. o EZ%a, 2018, 30(1): 30-34. DOI: 10.
13191/j. chj. 2018. 0008.

Wang L., Sun SH, Fu AP, et al. Effects of luteolin on myocardial

injury and underlying mechanisms in diabetic mice[ J]. Chin Heart

J, 2018, 30(1) : 30-34. DOI: 10. 13191/j. chj. 2018. 0008.

(%% RE)



