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B BRI HRE/E K-S0 A S LR FHIR R 1EH
B TR HLH

B4, REKR, 4T, BFL, AEE
(KM N R B B AT BR 2 8L, B 450003)

E BEY: WSS Ak B2 1 AL RS U (Prunellae Spica extract, PSE)Xf.C LN HO c2 8k % / 2 4
(hypoxia-reoxygenation, H/R)B GG ER , BT T RE I E R LE . & (RN IR0 L0
fiHOc2, FH AN H/RELRY . S2E8 43 X IEZ . H/R4L . H/R+PSE 20 pg/mL4]l . H/R+PSE
40 pg/mLZH FIH/R+PSE 80 pg/mLZH . K FHCCK-83L KM HO 2.0 ILAHN ML A7 I K . A&l KA &R A
FLHF Bl (aspartate aminotransferase, AST). WEf2 LFR S (creatine phosphate kinase, CPK). FL
ﬁﬁﬁj‘ﬁ%@ﬁ(lactate dehydrogenase, LDH) . ﬁﬁ%ﬂﬁ%ﬁiﬂﬁ@ﬁ(superoxide dismutase, SOD). N
(malondialdehyde, MDA) . Jf % (reactive oxygen species, ROS) /K128 b o R H it X il I AR A
T 240 i O T L R P B R A N 24 L TR O 2 I FIPI3K/ AK T {5 53 P AH DG 3 1 R 3k
R SXIMAML, H/REHI QUMM AF TG R B (P<0.05), JTREFWM, AST,
CPK. LDH. MDAFIROS/KF-ZEHNN, SODK-REFEK (HP<0.05). SH/REIMLL, PSEREHR
WEAE TS, PRI UE T, FR{KAST. CPK. LDH. MDAMIROS/K Y-, $#ESODKY (3
P<0.05), FFEWRBEEMRMIVE, & BEGE AR RoR . SXTAM L, H/RZHAHI2AfIBaxHlcleaved-
caspase-3%|§[m%§ﬂjﬁ%fj][[(i’:jP<0.05), Bcl-2. p-PISK*ﬂp-AKT%EE@%i’jﬁ%ﬁ%ffﬁ(ﬁ]l&oﬂ@;
S5H/RHAM I, PSEFENS % M| BaxHlcleaved-caspase-37K I 141k (¥9P<0.05), fEiBcl-2, p-PI3K
Hlp-AKTHE 4 1Y 35 (H4P<0.05) . Z5i8: PSEXTHOC2.OWLANME A H/RIIG HA M VE T, HHLH AT
AE-5 #UE PI3K/AKT {55l A7 K

ES: 3o SRR s HoAIM s w4/ A AN PI3SK/AKTIR i i

Protection of Prunellae Spica extract on oxidative stress
injury of cardiomyocytes induced by hypoxia/reoxygenation
and its anti-apoptosis effect on cardiomyocytes

LI Jinxiu, JIAO Xianfa, WANG Hongyu, GUO Yuhong, ZHAO Yunfeng
(Department of Intensive Medicine, Zhengzhou People’s Hospital, Zhengzhou 450003, China)

Abstract Objective: To observe the protective effects of different concentrations of Prunellae Spica extract (PSE) on H9c2

hhypoxia/reoxygenation (H/R) injury, and to explore its underlying mechanism. Methods: Cardiomyocyte H9c2
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was cultured in vitro to construct an anoxic/reoxygenation model of cardiomyocytes. The experiment was divided
into a control group, an H/R group, an H/R+PSE 20 pg/mL group, an H/R+PSE 40 pg/mL group, and an H/R+PSE
80 pg/mL group. The CCK-8 assay was used to detect the survival rate of cardiomyocyte H9c2. The changes of aspartate
aminotransferase (AST), creatine phosphate kinase (CPK), lactate dehydrogenase (LDH), superoxide dismutase (SOD),
malondialdehyde (MDA), and reactive oxygen species (ROS) were detected. Flow cytometry was used to detect the
apoptosis of cardiomyocytes. The Western blot was used to detect the expression of apoptosis-related proteins and
PI3K/AKT signaling pathway-related proteins. Results: Compared with the control group, observation in the H/R
group include: the survival rate of H9c2 cells was significantly decreased (P<0.05), the apoptosis rate was significantly
increased, the levels of AST, CPK, LDH, MDA and ROS were significantly increased and the level of SOD declined
significantly (all P<0.05). Compared with the H/R group, PSE could significantly promote cell survival, inhibit cell
apoptosis, reduce the levels of AST, CPK, LDH, MDA and ROS, and increase the level of SOD in a concentration-
dependent manner (all P<0.05). The Western blotting showed that compared with the control group, the expression
of Bax and cleaved-caspase-3 protein in H9c2 cells was significantly increased, and the expressions of Bcl-2, p-PI3K
and p-AKT protein was significantly increased in H/R group(all P<0.05); compared with the H/R group, PSE could
significantly inhibited the expressions of Bax and cleaved-caspase-3 proteins and promoted the expressions of bcl-2,

p-PI3K and p-AKT proteins (all P<0.05). Conclusion: PSE shows protective effects on hypoxia-reoxygenation injury of

H9c2 cardiomyocytes, which may be related to the activation of PI3K/AKT signaling pathway.

Keywords

Tk L H AT R 8 R R RN B A, R
fEHENEMBER PR Z —. HET, K FE R
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Spica extract, PSE)XJH/RuCxJJLZH BEF5 455 F0JH T 1 5%
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1.1 ##l
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J 5 A Y 1196 7 4 7 R XTI H 25 [F Hyclone
2y W) ; DMEM A 8% 55 3600 [ 35 E Gibeo A vl
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Prunellae Spica extract; H9c2 cells; hypoxia/reoxygenation; oxidative stress; PI3K/AKT signaling pathway

*gﬁﬂ(aspartate aminotransferase, AST)%H@?MEJL
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V-FITC/PI. ?L@ﬁﬂ}‘éﬁ(lactate dehydrogenase,
LDH) . @& Y LH (superoxide dismutase,
SOD). N [ (malondialdehyde, MDA)FIiE %
(reactive oxygen species, ROS)F il & [ b5t
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RIPAZLHIIE A 38 = RAVIBHCA RA W

1.2 EIIHI2:/O AR H/RIEE

B HI 2, A 10% /54 135 F1 1%
FHER A FEDMEME; 37 357537 C & 5% CO,
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FIREECs . FEEH/REERL . B R A0 A0 240 i 355 5=
FLE N TCHEDMEME FR 58, B T EUE S SRR 37
CHEIREEFE, & ANDRE TOMERE 77 3 0 kg fof = b
DMEMB; F 3L, A B MU A AT 1327, H92
L WL MR A B [ 2 6 b, il %9, 12, 18,
24 h, KHHCCR-8EA I AN [F] 52 S st 1] X0 AL 4 i
HO AL T rysE ], EECH/RIFE] 6 h/24 hitifT
eI

1.3 #l&ZPSE
PSER I 7 ¥ 2 WX 24 & PSE I 4%
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1.4 XWHA

XTHRZH . IEHIGIRAIHIY4N I, H/RA : ¥
R FR R W e i DMEMBS 75 JE B 15 956 h, Gk
S R 5 B 7 A U i S B DMEMYB: 77 L 5 F
HWHLEE 9524 ho H/R+PSE 20 pug/mL4 : 45 T 420
ug/mLAYPSEFAL #24 h)5 #E4TH/RALFE . H/R+PSE
40 pug/mLAL: 4 TUNAE40 pg/mLAYPSETIAL #i24 h
Ja#EATH/RALHE . H/R+PSE 80 pg/mL4 : 45 T 4ifE
80 pug/mLIYPSETAb 24 h)5 4 TH/RAGHE

1.5 CCK-8i%#&MHI 24l fn 77 iF X

FFHO 2.0 LA B F2 HE A1 i 2% 18 R 5x 10°4> /FL 3%
FhFo6fLA, %5 T 4 M R vk B2 A PSE i Ab #24 h
J&, BifE 7E AR TRV H /RAD B4R K6 I H 9 <2 40 il £7
TR I CCR-8ik A & Ui 4, AL A CCK-8
W10 uL, FEEMFEF2 bE, HEERIXAE450 nm
WA AR A FLI ST, I A A s %R
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MDA. ROSHIEET{L

XTREAIAMMAEAL ], H/RZL . H/R+PSE 20 pg/mL
ZH. H/R+PSE 40 pg/mL4 . H/R+PSE 80 pg/mLZ
Hoc2 i i Bl s6 h. 24 h, WFRESH)E >
S AT B A L R R A T, S IR i B A
BRHEATINE -

1.7 7 =020 B AR 46 i 48 A oA =

WA 45 20 R A7 A1 0 Ab B 2 R A2 TSR] U H 9 c2 41
&, 4 °C, 1000 r/minZ.0>5 min, FFX LW, HM
R IIPBSYEIRIIK, HIRG BN SE 5 08 v B A i,
P AN MIVR R 1x10°4> /mL, HL100 wL i) 4H fifd B

F1 PSEXTHO2O LB TEE RSN (n=9, X +s)

IMARAE N, 2RIAS uLI¥ Annexin V/FITCHI
10 uLAYPIA T (20 ug/mL), AR, BCHE
15 min, fiIIA400 pLIISS G MRS, LA,

1.8 & B RENTE L

A LA T RH L AL B A R B R B H 2 A I, T
UK HIRIPAZL it W 2L/t 40, 4 °C, 1 200 r/min
L310 min, WCEE B, FBCAIRH &M & & 11k
JE . BUR RN AZ BTN EERMMENA,
H1TSDS-PAGEHL k. HLIKFER )G, HATIRL
FEE, B RRAS RS, FHAR 5T Bl ik 3t P U =S i A
2 ho FEIIA LS4 CMIERE IR R, B BT Ep vk
VR VEE , AP, EW|AFTE2 b, EH

PEATHA IR, M Image] BP0 BT H B S840 K EE (R

1.9 Gt 4bE

K HISPSS 1705844 Bk din . At 13 LU %+
PRfE 2 (xts) KR o AL LR oA 96, 24 H A
IR 27 2000 P<0.0S W ERH T3 X,

2 R

2.1 PSEXTHOCc2:/0 AR B TEiE RIS

Wil 5 A2 SEC T ] A G T, S AR Heds, H/RAH
HOc2.0 HILAN A7 35 K i 3 R B (P<0.05); S5 H/R4L
Fe#, PSEALFEA] 35 3 = O L AH B H O c2 1Y A7 1%
#(P<0.05, £1), JFEWRBEHME, 5XTILA L
B, PSETUAL B IE B 85 5% 090 40 M A7 1% G &2
FRom(F£2), B, JELSCR P EEH/RE ] R
6 h/24 hilbFT 05T .

Table 1 Effect of PSE on the survival rate of H9c2 cardiomyocytes (n=9, ¥ + s)

- A HIAF TG /%
6h/9h 6h/12h 6h/18h 6h/24h

Xof HR2H 99.35 +10.36 98.84 + 11.03 98.16 = 10.72 98.13 + 11.35
H/R#1 50.13 +9.67* 41.32 + 11.30* 40.31 + 10.32* 40.12 £ 6.67*
H/R+PSE 20 pug/mLZ 50.11+10.71 53.14 £ 6.63° 58.16 + 5.48° 65.32+8.87
H/R+PSE 40 pug/mLZ 5112 +11.32 55.67 + 5.54° 59.10 + 4.41° 72.61 + 6.48°
H/R+PSE 80 pg/mLZ{ 52.31+10.58 57.16 £ 3.98 62.13 +10.03° 83.49 £ 5.59°
F 38.062 63.687 54.170 64.897

P <0.001 <0.001 <0.001 <0.001

XA AR, *P<0.05; SH/RAIHES, P<0.05.

Compared with the control group, *P<0.05; Compared with the H/R group, “P<0.05.
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2 PSEXTHO2/0 ALY A TF & R F M0 (n=9, X +5)
Table 2 Effect of PSE on the survival rate of H9c2 cardiomyocytes

(n=9,% £5s)

415 LA /%
X IR 98.13 + 11.35
PSE 20 pg/mL#H 95.16 +10.03
PSE 40 pg/mL4H 92.61 + 15.49
PSE 80 pg/mLZH 95.49 + 14.30

2.2 PSEXTHOC2:ALZARE O ALEE & = RIS

5% R, H/RAONEEAST . CPKHI
LDH 4 B i i 3 19 i (P<0.0S, #¢3); PSEFfiAbHE
AL I HO 2.4 L0 LEFAST, CPRKAILDHT
L (P<0.05, #3), ISk BEMRMEIE

RT3 PSEXTHI2LALZAREO AILEE & ERI RSN (n=9, x+5)

2.3 PSEXTHIC2I AL ASOD,. MDA, ROS/KFE
A

H /RAJ & 50 IL4H i H 9 2 804k B 38 45t 175
SR LA, H/RHAHI 24 ESODIE /1 b
FEfl, MDAG & B & Ftm, ROSK T EH S
(P<0.05). PSETALHLn] i 3 41 &5 b A 1L )
SODMIE /1, FE{EMDA S # 140 i ) ROS /K F-
(P<0.05, %4), IR R .

2.4 PSEXTHO 2/ AL AR T B 52 i
53X R AR, H/RAHO AN YE TR i 23
in, BaxfBEH ﬁlcleaved—caspase%% F Y 2 0k ok 2 1
B, bel-288 I R IA B E FRAK (H4P<0.05) . B Al AL
T b BT G E AR H O 24N T, R EBcl-2 R
Wik, I Baxis A ﬂlcleaved—caspaseﬁﬁ ERNES
K(HP<0.05, 1), JFEEMREEMRIEM,

Table 3 Effect of PSE on the myocardial enzyme content in H9c2 cardiomyocytes (1=9, % + s)

215 AST/(U-mL ") CPK/(U-mL") LDH/(U-L™")
X IR 20.13 +3.12 1.30 £ 0.38 514.72 +70.32
H/R#H 37.12 £ 5.62* 2.56 % 0.41* 926.14 + 100.36*
H/R+PSE 20 pg/mLZ 2821 + 4.50° 1.91+0.52° 793.41 +100.32°
H/R+PSE 40 pg/mLZH 2631+ 4.19° 1.71 £ 0.32° 775.32 +122.36°
H/R+PSE 80 pg/mLZH 22.74 + 4.56" 1.50 £ 0.30° 644.12 + 110.82°
F 19.101 13.607 21.123

p <0.001 <0.001 <0.001

5%t AR, *P<0.05; 5 H/R AL, “P<0.05.

Compared with the control group, *P<0.05; Compared with the H/R group, "P<0.05.

T4 EHEREWTHIOALZHAEANSOD,. MDA, ROSKFEHFM(n=9, x+s)
Table 4 Effect of PSE on the levels of SOD, MDA and ROS in H9¢2 cardiomyocytes (1=9, X + s)

2051 SOD/(U-mg ") MDA/ (nmol-mg ') ROS/(9%/ %} HR4H)
Xof HR2H 11230 + 13.71 11.62 = 1.53 100
H/R41 70.03 + 8.91* 23.87 £3.21* 256.31 + 12.30*
H/R+PSE 20 pug/mLZ 86.15+9.13 18.81 +2.25 211.12 +10.13°
H/R+PSE 40 pug/mLZ 100.31 + 5.82° 15.52 + 4.14° 172.31 + 11.42°
H/R+PSE 80 pug/mLZH 105.10 + 6.52° 14.28 +2.31° 122.49 +10.29°
F 29.794 24.874 373.454

p <0.001 <0.001 <0.001

5X 84 i, *P<0.05; 5 H/R A LLE, P<0.05.

Compared with the control group, *P<0.05; Compared with the H/R group, “P<0.05.
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Annexin V-FITC = - -
c 9r . Annexin V-FITC D
. LSrmmm %0421 wes H/RYL MM H/R+PSE 20 ug/mLAl
;\Jr 4or . H/R+PSE 40 pg/mL#H B H/R+PSE 80 pg/mLZH
% TZ“ Lo} , . * # X
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1 PSEXTHOc2/0 AR LR T B9 R4

Figure 1 Effect of PSE on apoptosis of H9c2 cardiomyocytes

(A) T ARG IO =5 (B) AN FAR B X HO LA I IR T- 2 A Fk i 2m ; (C)- DA =% (D) 4hi it
T E A Rk, XA, *P<0.05; SH/RALILEL, P<0.05,

(A) Flow cytometry for the detection of cardiomyocyte apoptosis; (B) Effect of PSE on the expression of apoptosis protein in H9c2
cardiomyocytes; (C) Cardiomyocyte apoptosis rate; (D) Relative expression of apoptosis protein. Compared with the control group,
*P<0.0S; Compared with the H/R group, ‘P<0.05.

2.5 PSEXTHOc2:/0:AIL4A A HPI3K/AKTIE S 18 B AH 5K FIAKT & IR FRE T W% 2 (P>0.05) . PSET
EARIENZMm Ab BT IR B p-PI3K M p-AKT 2 H 10 3k (1

XA L, H/RAHI24 M Fp-PI3K  P<0.05), MPI3KMAKTZE K1k B & %1k
Flp-AKTH 11 19 F ik B EF FEAK ($P<0.05), PI3K (P>0.05, %5, K2),

%S PSEXTH9c2/L AL Bl FPISK/AKTIR S BB AR BEAREMZM(x £ s, n=9)
Table 5 Effect of PSE on the expression of PI3K/AKT signaling pathway-related proteins in H9¢c2 cardiomyocytes (¥ + s, n=9)

451 p-PI3K PI3K p-AKT AKT
Xof HR2H 1.01 +0.03 1.00 + 0.05 1.00 + 0.06 1.03 +0.11
H/RA 0.32 £ 0.05* 0.98 £ 0.03 0.36 + 0.02* 1.05 £0.16
H/R+PSE 20 pg/mL 21 0.41 £ 0.03° 0.99 +0.06 0.56 £ 0.03° 0.99 +0.08
H/R+PSE 40 pg/mL £H 0.52 £ 0.07° 1.02 +0.07 0.65 £ 0.11° 0.98 +0.17
H/R+PSE 80 pg/mL 4] 0.63 = 0.08" 0.97 +0.11 0.73 +0.16" 1.01£0.16
F 207.317 0.694 58.257 0.374
P <0.001 0.601 <0.001 0.826

SXFARAL L, *P<0.05; 5 H/R A1, "P<0.05.
Compared with the control group, *P<0.05; Compared with the H/R group, "P<0.05.
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Figure 2 Effect of PSE on the expression of PI3K/AKT

signaling pathway-related proteins in H9c2 cardiomyocytes
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