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Mechanism of Trichosanthis Pericarpium Aqueous Extract in Protecting
H9c2 Cardiomyocytes from Hypoxia/Reoxygenation
Injury via PI3K/Akt/NO Signaling Pathway
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(1. School of Biomedical and Chemical Engineering, Liaoning Institute of Science and
Technology, Benxi 117004, China;
2. School of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)

[ Abstract | Objective; To investigate the effect of Trichosanthis Pericarpium aqueous extract (TPAE) in
protecting H9¢2 cells from hypoxia/reoxygenation ( H/R) injury by activating phosphatidylionsitol-3-kinase/ protein
kinase B/nitric oxide (PI3K/Akt/NO) signaling pathway. Method: The 2.5 mmol-L~" Na,S,0, was used to
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induce the model of H9¢2 cardiomyocytes H/R injury in the experiments. The cultured H9¢2 cardiomyocytes were
randomly divided into normal group, H/R group (model group) and inhibition group (1.Y294002, 10 pwmol-L™").
In the H/R + TPAE group, 50 mg-L ™' TPAE was added to the cultures at 24 h before H/R exposure. Cell
viability was measured by methyl thiazolyl tetrazolium (MTT) assay. The amounts of NO, endothelial nitric oxide
synthase (eNOS), and induced nitric oxide synthase (iNOS) were tested by enzyme linked immunosorbent assay
(ELISA) kits. Reverse transcription-quantitative real-time polymerase chain reaction ( Real-time PCR) was
performed to analyze relative mRNA expressions of Akt, eNOS and iNOS. Western blot was used to detect the
expressions of Akt, p-Akt (Ser 473), eNOS, and iNOS. Result: Compared with the normal control group, the
cell viability significantly decreased in the model control group (P <0.01) , the release of NO was obviously down-
regulated (P <0.01), the mRNA and protein expressions of p-Akt, Akt, eNOS were remarkably decreased (P <
0.01), while those of iNOS were up-regulated (P <0.01). Compared with the H/R group, the pretreatment with
TPAE remarkably improved the morphological lesion of cardiomyocytes, enhanced cell viability (P < 0.01),
increased the expressions of Akt, p-Akt (Ser 473) and eNOS (P <0.01), decreased the expression of iNOS
(P <0.01), and increased the release of NO (P <0.01). The PI3K inhibitor LY294002 was used. Obviously,
cardioprotection of Trichosanthis Pericarpium aqueous extract was blocked by co-treatment LY294002, and cell
viability was correspondingly reversed. Conclusion; TPAE can protect H9¢2 cardiomyocytes from H/R injury by
activating PI3K/Akt signaling pathway, which might be related to the up-regulation of the mRNA and protein
expressions of eNOS, the down-regulation of the level of iNOS, and the increase of the production of physiological
amounts of NO.
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Technology /A ], #1t'5 3%y BC18AA0047 ) ; AR i 4
Y BEPRICH) F TR SRR E H (1g) G 4T, F 1fL
WHEH (BSA) ( LEE R RAEWHARARAH,
#it= 43 5 4y B0802, P2300 ) ; W mk #5 ( MTT ) , SDS-
PAGE & i il #5050 & (AL s RIK F R A R A W,
it~ 435 2 CA1020, P1200 ) 5 — H1 AL 7 8K ( DMSO,
2 [ Sigma /A #] , 5 201806270285 ) ; DMEM = %
B e 3, iR 20 L3 (FBS) ,0.25% B i (A i ( 5E [
Gibeo A ], 41t 5220 G18032) ;1% 5 7 R -4k 5 =
XUT W IR #h 22 #h W (PBS) (3£ [® Hyclone 2% ], 41t
53 9 5 7180012, J170035 ) 5 41 g %4 i ¥ , EZ-10
DNAaway RNA /)& $2 O 7] &, PCR 5147, sh ) 4
PRGN &[4 TAY TR (R RMARA
), #t = 4 % & D612002, B518651, B662204,
600530-53 ] ; ProtoScript® 1l Jx #% Fid # & (£ H
NEB 23], 1t 5 0041509) ; B 1w — 5 £ % (PVDF) Jii
(2 H Merck Millipore 23 A, 4t 5 421302 ) ; BCA &
1 B e 1K) &, ECL k27 ROl R & ( B3
ZmREY ARG R A A, #5500 s Po007,
N1410) ; 5255 H K Ay M 2l K

1.3 {¥%% Thermo HERAcell 150i & CO, i Jiig k%
FR4f, NanoDrop 2000 % i 3 8 73 )t ol B2 31 (3¢ [
Thermo Scientific 2% &] ) ; MR18. 22 %I #8 3 AL 1R & O
L (5 E Jouan /A H]) ; CP225D Al ff = My T K (1&
[# Sartorius /% 7 ) ; Infinite M200 Y £ IJj fE B 5 1Y
(%t Tecan 2% &) ) ; BD FACSVerse A i 20 4 g X
(2 E BD /A #] ) ; Stratagene Mx 3000P B 5L B} 7
SE i B A W 4 X N (Real-time PCR) % (36 5]
Agilent 22 7)) 5 JY200C A1 H Pk A (b 50 &L Uk i
#HATBRZ 7] ) 5 Tanon-5200 1% i A 1% 2R 45 (LK
REFHCA R AT .

2 FiE

2.1 Wil g Ko W mC A BRI R Y IV Ky
7 100.0 g, fin AZEM /K 1 000 mL #2391 30 min, Hi
2 h,8 EebAitug . uE M A A2 W, ARk
W, VB R 4 2 100 mL, 28 oS W R T AR R
i (193K 19.5% ) , T 4 CRAFEH .
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DMEM 85 92 3 e i i 2. 0 g L™ MO BB AE W,
0.22 pm JEPHITIERRT , BT 4 Cokamig A" . R
i J5 S 1 S oK, LA DMEM 5 4 35 55 5L 7 8 A AH
o7 2% 5 e vk B (50 mg-L71)

K5 % FR U Na,S,0, 30.72 mg, % T PBS ¥
15.0 mL 1 Bt % 10 mmol-L~" Na,S,0, fif 4 W ,

<44 -
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LA T 520 o B U S B T, W FE A 5 R O D B
FRWL 4 0. 5% FBS (85 F2 W YU 712 h, 470 WL
20 [ 4 A b 7S
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SEU TR LA A fk L/ A SRR TR 9 TR 2. 2
TR 7 B R M, N B SR, B PBS PRV )
BAEKMMM 1 ~2 KJ5H L 2.5 mmol - L7
Na,S,0, W, & F 37 C 5% CO, 95% 25 /< 40 il 1%
FRAFR N 30 min, 35 J A A G A PR R SRS R R A
FFRWE T 37 C 5% CO, 95% =5 M ML K5 5248 N
4 b, fif 40 i R AR

R 300 T2 1 it B 465 24 7] k1% O 3 % 78 51
gt HR IR 2.2 TR 7 R SR A, B BL A R IE R
A E R IR R AT B S AL B B AL 4 (H/R
Z) - 4 M k48 30 min, 4 4 hg I3 R IO
(50 mg- L") 25 WiF & 24 h, K5 1 B
30 min, & % 4 h; 4 # F 40 ( LY294002,
10 pmol-L™") . 41 il % 5 JK 3% & # W9
(50 mg-L~") L[] #i 8% & 24 h, SR )5 1 AR B 4
30 min, 4 4 h,
2.4 KAQMIE SRR H IR 2.2 TR iR
A, BOBA KA O LA I, A 1 x 107 4~/mL
() %% B B2 A T 96 FLAR , B AL 100 L, 4% 18 2.3 i
J7 ik HEATBEAIL A3 20 (45 25 T B R v A . R RS L AR
Pt MTT Ui W] 45, b 30 25 50 I (9 4% 20 48 i 4 Lo A
MTT %W (5 g-L7')20 L, BB E 4 h W LB 5%
W, A DMSO 150 pL % ek % 10 min, ffi 45 5 72
Oy VR s AR AAE 570 nm 3ol 4 A0 I G W6 A
U 2S (4L, I K R BB FE R MTT, DMSO £ 7
R L0, R AL PR 6 MR FL, LR EH 3
Wo W4 AT AXITEAETE

MMITETE R = (A, —A,)/ (A, —-A,) x100%

oA, JE S AL O B A, R I AL TR
G A, S HAROLE
2.5 ELISA Kl 4 40 40 fg NO B jik & J eNOS,
iNOS Jf MK % X oA K B an i, BLo1ox
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SRR A A0 LA L 9 4 ) & U BH A
I NO BT i 5 v PBS P U 40 B J5 A 240 if 24 fig
W ,30 min J5 W EE 40 i SR i R, ) v B A5 A
eNOS,iNOS )15t K-,

2.6 Real-time PCR £ il £ 20 4f Jfd Hr Akt, eNOS,
iNOS mRNA FEikyKF OGS ECAE KB40 M, DL 1 x
10° A~/mL (4% BE 350 T 24 FLAL, 4 9L 0.5 mL, ¥
2 M e BRC 2.3 TN Oy ik HEAT B AL A3 4 4 24 T A B
Kyt A G, L EZ-10 DNAaway RNA /)N 42 L
1) £ 4 B0 LA i 3 RNA |, 3% J1] NanoDrop 2000
MR EE EE A RNA 4li B f1 & &, B RNA
1 pg, K H cDNA 2 & &% 5% & Bl cDNA; DL
GAPDH [N 2, 43 3% Akt,eNOS,iNOS #4741
51YF 5 W% 1, Real-time PCR ¥ 3§ 2 i & & N
20 wL, Wi 252 50 °C G 2 ming 95 °C i 48 P
5 min;95 CAE M 20 5,59 CiB k 20 s,72 C iE i
30 s, 3t 45 ANMES . DL GAPDH 1E & LA, iE
FAXFE AR (272 T A AR S R R
ki,

%1 PCR3I#E7

Table 1 Primer sequence of PCR

54 R 91 741/ bp

Akt 9 5'-TCACCTCTGAGACCGACACC-3’ 110
F¥E5'-CCGTTCACTGTCCACACACTC-3"

eNOS i 5'-GGGATTCTGGCAAGACCGAT-3’ 151
TUES'-TTGTCCAAACACTCCACGCT-3’

iNOS I3 5'-TTCCTCAGGCTTGGGTCTTGT-3' 213
FE S'-ATCCTGTGTTGTTGGGCTGG-3"

GAPDH  L'Ji# 5'-GGCACAGTCAAGGCTGAGAATG-3’ 143

T 5'-ATGGTGGTGAAGACGCCAGTA-3’

2.7 HHRPEENIEIE (Western blot) 46l 2% 2H 4 i
it Akt, p-Akt (Ser 473) ,eNOS, iNOS [ 7 [1 % ik 7K
o B BRI, DL 1 x 107 AS/mL [ 5 1
FlF 6 LA, B FL1. 5 mL ¥ 40 i $e B 2.3 101 )5 vk
UEATREML 432 45 2 WAk B e i AU SR B
W4 B 1 O R A R O L A0 R R
BCA 51 & A 2 ik B2 . BUEE 1 24 pg, & SDS-
PAGE HL9k J5 5% %% & PVDF K I, F 5% BSA %} 4
30 min J5, 43 % 0 A Akt, p-Akt ( Ser 473 ), eNOS,
iNOS, N2 GAPDH Hi{K (1:5000), F 4 °C vk 4 ¥
12 hy TBST PR 2 W, MA Zdi(1:1 J7) , ik 4%
RWEE 2 h; R A ECL 5] & 0ok B, BE IR R &

% R EREIRAE, A Tmage J 1. 461 B AF 2 B /9
A AR R X IR BEAE, DA RR H R IR Ko

2.8 gritsedrik SRHISPSS 17.0 b #4748 it
SR TE R TR G R A O 2= SR R, B DA
% =5 Fe/n, % GraphPad Prism 5. 0 %4 2 i H: 2
K, 22 20 [A] o 35 R H 5 R R 5 22 43 1, 7 0L [R] b Bk
F LSD-¢ 46 55, € K 30 K -4 o = 0.05, DL P <
0.05 K EFHAS I L,

3 R

3.1 XPER/E A0 WL TS g 5IE
W LR, O LA M 22 Bk S/ B RS Al AT R
FHREAR(P <0.01) , 3R W]k S0/ 52 S8R5 R0 52 1 L ) o
50 mg- L~ R i 412 Yy o AL B , S5 R 4 L
B, AR TR 5 5 50 me- LTI Rz 2 B 41
He e, PI3K 455 PR 410 i 1) LY294002 i 4b £ f5 #1 i
THAMEPE(P <0.01) o WLER 2,

F2 MEERRBRYI HI2 HAAMENMFEM(x+s,n=8)
Table 2 Effect of Trichosanthis Pericarpium aqueous extract

(TPAE) on cell viability of H9¢2 cardiomyocytes(x +s,n =8)

4151 R E/mg- LT TR R/ %
EH - 100. 00 +4. 45
s - 69.95 +2.92"
TR Bz $ ) 50 89.65 £2.18%
i 550 10> 79.55 £2.79"

WG IERHALE P <0.01; AL L E> P <0.01; 5 K%
FARBUT A B P <0.05,% P <0.01;%) /R 40 pumol - L1 (3%
3~5M/).

3.2 XFEkE/E A NO, eNOS K iNOS
s 5 E A AR, R 2 4 i NO B
eNOS ZAKCF-H i FHREAR (P <0.01) ; SHIAI A 3,
50 mg- L~ JINZE fz $52 HO W) BB A0 7 24 b J5 , NO F
H, eNOS K F & EF JH|m (P <0.01); 4 il 7
LY294002 i kb ¥ 5 , 76 A0 [R] e B 11 N2 F2 7K 2 9 191
AbFE 4R LY294002 ( + ) Fi1 LY294002 ( - ) 4H 2
B8] F 45, NO 5 2 1 eNOS 37 7K SF- 25 B B FEAIR (P <
0.05) ;1M1 4% £ 40 g iNOS B35 P 7K - 55 eNOS (178
Rt . W& 3,

3.3 SHELE/EE B G Akt, eNOS J iNOS
mRNA Fak Y2 5 1E % 41 L de, 4 700 41 40 i o
Akt,eNOS [ mRNA 35K i Z AL (P <0.01) ;
SRR A, 50 mg- L1 I3 i 5 HU) 2 790 Ak 2
24 h J5, Akt, eNOS fy mRNA 3 35 K F % & 7+ 55

.45 .
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3 MERERYITOHNMAM NO B =R eNOS,iNOS /K FEH
M (x+s,n=8)

Table 3 Effect of TPAE on NO, eNOS and iNOS levels of H9c2

cardiomyocytes after H/R(x +s,n =8) wmol - L, ™!
2 5] iﬁf(f% NO eNOS iNOS
EH - 14.50 £0.78  5.50+£0.12  2.47 +0.12
A - 9.54+0.94" 3.83+0.57" 4.32+0.08"
TR iz R 50 12.70 £0.22% 4.70 £0.76”  3.59 0. 13%
ki) 10% 10.85 0. 117 4.32£0.29"  3.99 x0. 14%

(P <0.01) ;47 LY294002 i 4b ¥ J5 , 7 AH [7] i
FE TN B 7K 42 4 il b B 2% 444 LY294002 ( + ) Al
LY294002( - ) 40 zZ [a] # Hb , Akt, eNOS ) mRNA 3%
IKIKF B EREAL (P <0.01) ;17 4% 4 40 L iNOS (17
K5 eNOS 2k e M /e . Wk 4,

x4 RERRIYI O Akt,eNOS & iNOS mRNA 18 3 &
EIKFERFIM(x+s,n=6)
Table 4 Effect of TPAE on Akt, eNOS and iNOS mRNA

expression of H9¢2 cardiomyocytes after H/R(x +s,n=6)

2553 Cﬁff% Akt eNOS iNOS
EH - 1.00£0.04  1.00+0.05 1.00 +0.06
LT - 0.84+0.03" 0.51 £0.02" 1.57 +0.05"
T Je SR I 50 1.30 £0.08” 0.93 £0.06” 1.11 +0.01?
k) 10° 0.94 £0.09"  0.61 £0.03* 1.42 +0.03"

F5 MERRERYI DAL p-Akt, Akt,eNOS & iNOS & B FRik

3.4 XPEE/E A A Ak, p-Akt, eNOS J¢
INOS # FI R IK 52 5 1E 5 2H Ho 88, 50 1Y 20 200 i
th Akt, p-Akt, eNOS [ & H 3 ik K F B & AL,
p-Akt/Akt 2 FEAR (P <0.01); 5 8R4 1Y 4K,
50 mg- L' JI3E iz $12 By o ph 991 4b B 24 b ), Akt
p-Akt,eNOS ) & [ 3R ik KA I+ & , p-Akt/ Akt 1
FHLTH(P<0.01) ; 3l 57 LY294002 i ik B )5 , 7
A TF) e B85 1 IR 28 Bz 7K 45 T A 38 4% 44 R LY 294002
( +) F1 LY294002 ( - ) 41 Z [A] #H tb, Akt, p-Akt,
eNOS 12 F1 3R k7K P I BEAIK, p-Akt/Akt R FE(P <
0.01) ;117 4% 21 4 Mo iNOS fi 85 32 ik /K 5 eNOS
AL . WL 1,3R 5,

p-Akt ’ - kDa
Ak G0kDa
eNOS MR L S e 140 kDa

INOS ~ Weme GINND sss gu. 130 kDa
GAPDH --- - o
A B Cc D

ALTEH 2 B BERIZH 5 C. R B SR IR 2H 5 D iR 4
B1 #HAOMAME p-Akt, Akt,eNOS K iNOS & B & X #) B ik
Fig.1 Electrophoretic diagrams of protein expressions of p-Akt,

Akt, eNOS, iNOS in H9¢2 cardiomyocytes

UM (x +s,n=3)

Table 5 Effect of TPAE on p-Akt, Akt, eNOS and iNOS protein expression of H9c2 cardiomyocytes after H/R(x £s,n =3)

25 51 Wk B /mg-L™"  p-Akt/GAPDH Akt/GAPDH p-Akt/ Akt eNOS/GAPDH iNOS/GAPDH
EH - 1.000 =0. 021 1. 000 +0. 061 1. 002 +0. 062 1.000 +0. 014 1. 000 +0. 043
iR - 0. 404 0. 008" 0. 656 0. 006" 0.616 £0. 005" 0. 490 0. 006" 1.447 0. 005"
JRH He 42 By 50 0.737 £0.038%  0.759 £0.047>  0.974 £0.059%  0.811 £0.015>  0.893 +0.022%
31441 551 10% 0.188 £0.015% 0.299 £0.019% 0. 631 +0.042% 0.564 +0.007% 1.484 0. 082"
4 itig S5 U5 K B AR N U A M R T AR fig 1 AR

o WL L f5t T 5 B0 UL 355 3 i S5
FIREIR | DT 51 2% 0 9 sl 34 A 35, J o I g
SRR ROSE R L I R B R WA T
2 B TR F KA AR ST B SR 3 Tk O R A R
2 A7 O LI L 5 52 70 JUL I 7 9 2 1 W) ol
G R S EOL UL T RO, T S
e o WA A 45 K B T g A48 05, JIDCs L
FEBG (MI/RD) W™ i T & MI/RT B JR 3R
- 46 -

W R R R B A A AT T
I, TR B 25 ) ok BT R 57 0 JUL R 8
XTI PR S8 B A 3 B T

JNHE B & B 208 VR R A A £
e mliay , BB A AL TR BT T R R T R
SEVERT, B 22 B0 A M R TR B W) A 4B AR, IR T
e 9 7 I LA R

WEFEUE 52 PI3K/ Akt o P 9 7 958 £ 8 B s
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(RISK) f Sy mEE 4l = — ", Jp, eNOS
Ji PI3K/ Akt {551 [ 00 T Ui 280 L 2 2 — , W R 1 ik
I 5 9 Akt 30 eNOS i A, 2 R A TP NO, 7E 0
ULt ot P 3 3 405 v 9 AR PR

NO 1 S 45 0 1ML 55 5 46 30 RE 19 S 1R 1S B 4
T TE LA AR 200 8 B T A A B A A
A5 I TR R R T AR . NOS & NO
£ B B A O L B o P R L R, B
NOS F) 3 P R JE H 22 25 7 B9 0028, NO Y 77 4 4
MR AL, S BOH M R A W Y . B g AR E,
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