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Quercetin protects HOc2 cells against nutritional stress-induced injury via AMPK sig-
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[ ABSTRACT] Aim To investigate the protective effects of quercetin on H9¢2 cells injury induced by nutritional
deprivation, and observe its effect on adenosine 5'-monophosphate ( AMP ) -activated protein kinase ( AMPK) signalling
pathway. Methods H9c2 cells were cultured in vitro and divided into five groups: control group, nutritional stress
group (NS group), quercetin group ( NS+Qu group), compound C group (NS+CC group), and quercetin+compound C
group (NS+CC+Qu group). The viability of H9¢2 cells was determined by CCK8 assay and Hoechst staining.  The ap-
optosis and mitochondrial membrane potentials of H9¢2 cells were measured using flow cytometry.  ATP content in H9¢2
cells were observed.  Western blot was used to detect the expression levels of Cleaved caspase-3, PTEN induced putative
kinase 1 (PINK1) , mitofusin2 (MFN2) and p-AMPK in H9¢2 cells. Results Compared with control group, the via-
bility of H9¢2 cells in NS group was significantly decreased (P<0.05), the apoptotic rate and Cleaved caspase-3 expres-
sion were greatly increased (P<0.05), ATP level, mitochondrial membrane potentials ( AMRE) and PINK1 expression
were significantly decreased (P<0.05). Compared with NS group, the viability of H9¢2 cells in NS+Qu group was signif-
icantly increased (P<0.05) , the apoptotic rate and Cleaved caspase-3 expression were greatly decreased ( P<0.05), ATP

level , mitochondrial membrane potentials (AMRE) and PINKI expression were significantly increased (P<0.05). Com-
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pared with NS+Qu group, the viability of H9¢2 cells and p-AMPK expression level in NS+CC+Qu group was significantly

decreased (P<0.05).
pathway.

T FL 4y o JUE R 108 24 R AR B Wi, 7 AR 1L
ARSI RE S A REMRIE LN REIE 5 & IR A 2 IR
O JUUER D i Az BEAR 2 TS B0 B R
PR R Sk B0 I IR R I O S,
FIFERARIBUT | AT 2 5 WA W D Bl R A
WL FAEY R AR 2
SHCC WAL E SR B Z 5405, (502, A 550 LA
TE A A BH 0 0™ H 9 /0 15 00 T 1) 3 I A s I Y
INVUZAT BRI

O LA A 5 YRR, X T 4RO L
MIERIFRSREZL, S 1 X BREE 1Y 284k, 2ok ik
AT DA U i 1 R T 2 R 20 L A A 3 s R
Z: 540 I B T A AR I AR ST 5 A B SR T
SR 240 ML A — > 255 AL DRI ks 4% 1 45
&R R R D RE R U 2ok 4, B
LRI A I FEEFREZAE IR, MR
R F S0 LA FE T

TEE IR ZRE T ME 240 i AE A5 B e
FAC S B 7 1) AMP 35 4625 F 1358 ( adenosine
5’-monophosphate activated protein kinase, AMPK) #{
W . AMPK S0 5 , 202040 2 Dok /b = W TR R T
(adenosine triphosphate, ATP) A JH#E, 3= T ATP
=it AMPK 7EVE 1T R AR D RE T I E &
BT Tz ST, O LR R v A R b
X JULAAH B 20 R 4% 2 B 14 5 Ml 2 G BT
SH AR, AMPK i A6 AR BE R AR 23l i 14
AR

Mtz BT ( quercetin, Qu) F EAFAE T h H 25
B Jm T RIR IS S M o (18 1) TEPLR
YUk P 5 7 R 0 I HAF AT R I
SR P K B IE D e LA SRR B A
SR BT ) 55 7 R 2 353 o UL 20 0 2Ok A4 2
REA ) 4PV AT 2 . AR TE4R 0 1
IR E SRS T T 0L HOc2 20 A3 T3 A T
FRISEIE , LASH DAy o JIE S 18 FEBT5 1 o 7 3-8 1) S i

1 #EFTE

1.1 FEH&HH
AL H9e2 41 i T B R X B 3E R A AN F
DMEM ¥ 4 f6 4 v (FBS) 1 B Gibeo 2 8] ;

Conclusion  Quercetin can improve the injury of H9¢2 cells via regulating AMPK signaling
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Figure 1. The structural formula of quercetin
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Figure 2. Effects of quercetin on the proliferation of H9¢2 cells ( Hoechst,200x)
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Figure 3. Effect of quercetin on the expression of Cleaved
caspase-3 (n=3)
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Figure 4. Effects of quercetin on the apoptosis of H9¢2 cells
(n=3)
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Figure 5. Effects of quercetin on the mitochondria function
of H9¢2 cells (n=3)
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Figure 6. Effects of quercetin on the expression of p-AMPK
potein (n=3)

% 3. Compound C X} H9c2 ZAAMIETARI R (n=3)
Table 3. Effect of Compound C on the proliferation of H9c2
cells (n=3)

il AN ARG
Xf 20 1.00+0. 04
NS 24 0.56+0.03"
NS+Qu £ 0.76+0.05"
NS+CC £ 0.54+0. 03

NS+Qu+CC 4 0.65+0.04°

aJJ P<0.05, 5X BRIt ;b A P<0.05,5 NS 4t 4;¢  P<
0.05, 5 NS+Qu 21 Hés,

3 3 i

O JULAH FEL 9 T e A A AR T8 32 1 78 (L i
HIARE N 7 I A A R AT T LAAE S0 LA Je iy
BIRE, WHEGEOT, O LA 3 ZAREE AR i R 4
AR AR AR S T o 2 W 2 AR AR S Y &
B NSy, B S& T DNA RNA (2 IR
JRA R EE AR R SR, AR L4 A
FERAIE G Z RSS9 R E IR AN B N 1 0 1)

$ o & LS

p-AMPK| L — — — —|

B -actin | nm— — — a— a— |

0.4r b

©
w
T

p-AMPK/ B -actin
o o
)
T T

&l 7. Compound C 3t p-AMPK & H RiARZMM(n=3)

ah P<0.05, 53X RA AL D O P<0.05, 5 NS H LA ¢ h P<
0.05, 5 NS+Qu 41 L%z,

Figure 7. Effects of Compound C on the expression of p-
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