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WE  LISEREEEAEE 3-3E8 (P3K) /ERAREE B (Akt) /NRE—FHEASE (NOS) FSEE. MHIOIH
ATHIIAR, FRMERKIEY (TP-W) FPONERMAINE. sEARONME, BdBasf+LmiEEs
WIS FHNER MBERGEE,; ERRTPERIN PBK S:MIHEF (LY294002) 1 TP-W LIR4MKE, FIBEIEE
ERHMENRABPRS, BR= (MTT) j& Ristric (TUNEL) EZNARFEERBATE, RRRLHKERERE
EDB AR, EEMTUMAMA PI3K, Akt & eNOS FFRIAKFHHMERE., BFRER: W ELARRMBRERBHIO
4fe, TP-w TEENEHEARKRKTS, BERBLCE, ANEF LA PBK SERARKKFERMEEE, BXLEW
ERIYETH LY294002 BEHITE. AW, BGE PI3K/Akt/eNOS {SS@EE. MHEONMAATTEEE TP-W FUOIERMAY
BENH, LEPH FRRE NXBEDZNR,

XEAE NER; KW, BERONME,; K&, PI3K/AkveNOS (F5@BHE,; RIMERE
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Water extaction of Trichosanthis pericarpium inhibits the apoptosis of ischemic
and hypoxic primary cardiomyocytes in rat by regulating PI3K/Akt/eNOS
signaling pathway

YANG Yujie' , XUE Huiwen!, HU Chaoqun!, SUN Diyang!, DONG Zhenfei?, ZHAO Qitao?*

(1. College of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250355, China; 2. College of Traditional Chinese Medicine,
Shandong University of Traditional Chinese Medicine, Jinan 250355, China)

Abstract On the basis of previous studies, this study focused on the regulation of phosphatidylinositol 3-kinase
(PI3K)/protein kinase B(Akt)/endothelial nitric oxide synthase (eNOS) signaling pathway to explore the mechanism of water
extaction of Trichosanthis pericarpium (TP-W) inhibiting myocardial apoptosis and protecting myocardial ischemia. To
reveal the scientific connotation of "opening the chest and removing arthralgia". Rat cardiomyocytes were isolated. In order to
simulate the living environment of cardiomyocytes during AMI in vivo, cardiomyocytes were cultured in anoxic gas (5%COz-,
94%N2, 1%0:2) in serum-free medium to create the model of ischemia-hypoxia injury. The cells were treated with PI3K
specific inhibitor (LY294002) and TP-W at the same time. The morphological changes of the cells were observed by inverted
phase contrast microscopy, the survival rate was measured by MTT method, cardiomyocyte apoptosis was detected by
TUNEL staining. Western blotting and immunofluorescence was used to detect the expression of PI3K, Akt and eNOS protein
expression and phosphorylation level. The results showed that TP-W could significantly improve the growth state, increase
survival rate and reduce apoptosis rate of myocardial cells injured by ischemia and hypoxia. Meanwhile, the expression and
phosphorylation level of PI3K and other proteins were significantly up-regulated. However, these effects can be significantly
reduced by LY294002. In conclusion, activation of PI3K/Akt/eNOS signaling pathway and inhibition of myocardial cell
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apoptosis may be an important mechanism of TP-W against myocardial ischemia, as well as the key biological connotation of
traditional Chinese medicine "opening the chest and removing arthralgia".

Key words Trichosanthis pericarpium; water extaction; primary cardiomyocyte; rat; PI3K/Akt/eNOS signaling pathway;
ischemia-hypoxia

O LR I 2 22 FlCo 1087 5 5 (CVD) IR IRE IR B B ZEAE R, P 8 fa 3 N R R, iR s
FAHER “BoBE. OJ7 JulE, “TFBIBRE . G NHTEERBMIEEE, NE K
(Trichosanthis pericarpium) & &/ R K (T. Kirilowii Maxim.) K& XA (T. rosthornii
Harms) [T B, RPEBRITRE. OB EEGHMB, ZH4RET (MAkATEL) ,
iR T IE 2000 ZAEM, (AREEHR) I0#: MK, SRR AT, g ik
AR Bl N A A% . REHEALE SN (SRER) Fidd gy, EiREm
FEIEMINTE . B PH B . BT . S BN I IE T ROMRE I 2, AR R IR R )T
FIREES W . MBS ERARIT RO ORI ONEES, 2268, BARARRNE
. SR, B AE AL R RS B, o st Rt — B I R R 2 B T M E R
.

AT A RV ROTAE I SO R B, TR SO NLEm CAMD KR T Tk S 2 2 891, 1 B
M T AMI BB 80 BT HAKIEY (TP-W) h,  H g iE v BB 2% SR A Bl L 10-1) i HL,
BAVKIZ 2 B B, T Eimig &t AMI KR, HK B AT 225 s i 2 b
AL BALEE (SOD)  MPFiEALAE S (T-AOC) It E b Al (CAT) /K, WAL A s m
ALY (LPO) RAMTBUE RS (ox-LDL) [&a; Xfedi AMI KR, 1] 52 BRI O
WL [ (MDA) K& &, saHrh SOD y&PEI-12D, S A Ah sl i 4 1O LR A, K M Rk
gy (F TP-W. KIBEEVCHRAL) EOCEHAKRE, e AERENFEEN, RERS THRAN T-
AOC, I B Mm% (T-ROS) FKEiBAE MY (superoxide) [F/KFIO, [RITfG, FRATHEM . 13541
PLEALRE T, AMIE AMI 5 58 AL RIECIR S, TTRE A& 1% 254 11 3 LA FH AL

WEAUESE, BEMRMEULEE 3-BE (PIBK) /EEHEEE B (AKD /N EE—F A GE (eNOS) {55
T R Y AN M AR AT ) R BRI B, AR — RS S R A R, AR R 4 ) A AR s, AR
&M N, PI3K i5F Akt BEERiL, p-Akt T30 R eNOS [BEEZ LIS, p-eNOS PL L-FE & NIEY,
EVUE A RS (BHA) 4B N A NO. MERMMNBCIRAS T, BH4 # A HE. A MY ATEL,
M eNOS 2 A I iE, =4 0r A& NO, M SE g T-tel, AMI kKA JH,
FH T 28R A IO I i PR A 3o v T L BRI DX M R B R BRE S LAST E E Bh A AR AR, O LA AR 3 1 A
(ROS) . MR (RON) FEr=m i3 m, MM PISK. Akt. eNOS & [ KiE, FECONIANMEM
KEFETM, RERETES LA SAPERER, BRERE. Ay LREA. Bos iz, M
RAEINH UL T . RO USRI /R 2 PR A DGR IE .

Rk, AHEFEALAL AMI AR A IR, SR DR BRSO LA i ) s sl ot R S B A S Y, FE R
H PIBK R R 406155 LY294002 FHWr 4oy FiRIERE . EIXFOIRAS T, BT TP-W GH4H B 8 T i 417
HIER, LU PISK/AKY/eNOS 15 il i i = /B A, AR B I8 R 2 7508 2ok s iR am i, 4]
O LA BT T:, AT R 35 Co LR A () £ 4
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B 1~3d 1) Wistar KERFLE, MEREFA, Zh¥)&HES SCXK(E)20150007.
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GentleMACS 4= [H zh 2 4 4b #E 8% (130093235, & Kij) , 13 & A % & s (DMI3000B,
Leica) , BOLHRERME (LSM510, %A .

O L4 A AR Bk 77 & (130098373, f# [E Miltenyi Biotec) ; Jii4- MLiE (FBS, 10099141,
Gibco) ; =FE DMEM (1645799, Gibco) ; —H A (DMSO, D2650, Sigma) ; Z-ILiE A& A
(ED0017, B EIE) ; PISK %5 ME#H] 7] LY294002 (440202, [H Sigma @) ; b2 ik
(CWO0130S, dbai A4 ; HFi K PIBK-P110a ( AF5112) . p-PIK3CA (AF4369) . Akt
(AF6261) . p-Akt (AF0016) . eNOS (AF0096) . p-eNOS (AF3247) % w bk A % H
Affinity Biosciences /A #]; Cooktail (P8340, Sigma) ; + —hiEfifReN (SDS, S8010, Solarbio) ;
Kuyfibrid (TUNEL) 40 TR F & (C1086) « thEHi/MEL 19G (A0216) . tiHifk 19G
(A0208) . /MR BT B-Actin (AA128) . PMSF (ST506) . TritonX-100 (ST797) . SDS-% A /i ik
f ke LUk (PAGE) A FREZE il (5X, P0015) . MEMEWE (MTT, ST316) . RIPA ZLf# W
(P10013C) K BCA FEHKEN &R & (P0012) g H L Beyotime A# . HARIRIE N
afi,

2 73 ik

2.1 NERKEY (TP-W) BIHIEH

R RERRBURE Rz, fn 8 /5 & /KIZH 40 min J5, B0k &S B0 kATE 1.5 h, AlEWRE
PodyE., TR 8 f5E. 6 FEAKCKFZ 1 h, &3 EiR 3 RIEHR. BEMIE, KRERERET
Ko FREIFIrEE, -20 °CIRAF .

B FREL TP-W FF3, LAk DMEM B350 fd, Bl Ek 100 mg/mL (AW, 4 °CIRAT -
AWFATLIG R, YEEFREF TP-W L RIKEA 05 mg/mL B CHX T REKZEZSE 1.25
mg/mL) , X g I R S PR Co UL M AR 3 4 FH et o AR 6T TE 5% 5% 10 UL R 35 A 495 4
2.2 ILANERYREN S 1B

S 2 S B RO VA SR BCO LA . FLRCGO AT T4 ) PBS &R, BRI EZ 1 mmi )
INEE, (R SERIE gentleMACS 4 H 4140 B8, 42 BB T 2 1O AL 40 it i 25 k5 0 30 B 15 40 8 4
Mo ZHARBERR R FEL) 1X10% mLt. 435 IR ML R 40 f 78 55 220k 80% LA B, w47 e 4eihs .

2.3 MAEALIE

Moy 4 4, XFHR (Ctrl) 4. SRim#t4E (Mod) 4. TP-W 41. TP-W+LY294002 ( TP-
W+LY) ZH. Ctrl 440 1E % 55 9%; Mod ZH40 M AA & Mg & 7Rl T =S5 %M (5%CO0;.
94%Ny2. 1%02, BN HO £3%; TP-W 417E Mod 4L FEfb s N i &Rk FE 0.5 mg/mL Y TP-
W; TP-W+LY Z17E TP-W £ 3L fill b F N &R BE 20 umol/L [ LY294002.

2.4 RIBRZSER

2 B AH 2 B P AOERAIIE S, FHIRIEE
2.5 pEfFEEEREN

Ba M T 96 fLRF. @A s, BN 20 ub 5 mg/mL 1) MTT &#, T 37 C.
5%CO, 7T IEE 4 ho WFEFRWIFIMAN DMSO. 37 C4LEFHE 15 min, B M LR GL,
s . BEARA 490 nm YR KACKE I LA OGREE (A o BE R GE I AR RN 100%, 2R AIA
MU E S AT TP =(A s — A wza)/(A s — A wza) X 100%.

2.6 A AT =N

YRR T 24 FLAR, 4IRS BERR 2 (PBS) 23 1 K. 4% (JRENHD) LERFE 4 C
[ 52 10 min, PBS ¥ . MMA S 0.3% (AR50 Triton X-100 ) PBS = ifi#Ei% 5 min, PBS L 2
W BEFLIN 150 uL () TUNEL #3000 (B PIES) - 37 CEGBHEHE 60 min, PBS 2%k 3 k. Mokt
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BT MW, FHHAICERMG S
2.7 BRI

gifE A FEfE, FH PBS 2%t 1 . [EE W2 10 min, PBS ¥k 3 K. N 1% (R340
Triton X-100 = EiE 20 min, PBS =2¥ 3 . &M IME = E M 60 min. MAEEM—PL, 4 °CHF
B, PBSTIZ¥E 4 . A —Hi, 37 °CH¥E 20 min, PBST I2¥E 4 . %3 28 45 B s il ,
SH 0 s 2L 240 L P RO 2 R
2.8 ERRREDTHGT

A HAm M, RIPA 2R B B A I e 5 HIRE, SDS-PAGE Ja## % NC K. HHAW=
wmE] 15 he MA—Ft (1:1000) , 4 CHHILERH, TBSTHH 3 K. IMAZPHL (1:3000) , 37 CHE
H 1 h, TBST{&E¥E 3 k. ECL RGMEE, BIO-RAD B4 R4 RERG I/ 4r. LL p-action A
WS, THES M KEE .
2.9 BUEDT

K SPSS 22.0 Ziih ik fExt & 445 AT ST 0 . SEEh 4h B LI BhdE 22 (X s)FoR, AR
F one way-ANOVA &k LSD-t 5%, P<0.05 A NEREH G2 L.

3 EREDH

3.1 FHMBIIEIIRES

WME 1 fiw, EEEMAZEMETIWES.: Crl AolgiiEins, SRsbRERK, BE R
Wi, Besh AT IER HA /7. Mod HANME &4, SBaMmERm B BE T /ME, B2 241
IRk A IE S, R LBksh. M TP-W AL ()40 i 2 25 A0 LU AR AL 20 oF 4 o, R T /MR K 4 i
WER D, ARRESR RS T IR . 2R, R RBEM T TP-W K& PISK #ifi 7] LY294002
i, ISR GG, T MERHE, SHEMATHEZER.

A~D 435K Ctrl 4. Mod 4. TP-W 4. TP-W+LY 4. HMRMEH: 20X10 (FRMEAED .

K1 R HA KRS
Fig.1 Growth and morphology in cells of each group
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3.2 FEAMBPEER

W 2 frox, MTT SERNEIERE: 5 Cul 4L/, Mod ARG F B E MK, 1A 50%
KA. TP-W [P AL 8 3 3 m O LA A7 35 %, 153 T 67.05%. 1fi TP-W 5 LY294002 Ht[F 42 f5
() 40 A7 9 AT B B BRI, 5 Mod 8235 7% 7 (P<<0.01).
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HNEFER(%)

[
=]
1

Ctrl Mod TP-W TP-W+LY

** L5 Ctrl 448 P<0.01; * 5 Mod 414 I P<0.01; “* 15 TP-W ZH4HLL, P<0.01.
B2 BHMPRIFFIEE (n=5)
Fig.2 The survival rate in cells of each group (n=5)

3.3 HEMPATR

T2 TUNEL Wfbnid, 7EILSRMERME N 2500, M iEH AR, A
KA. WMEARAE 3 fros: Ctrl A0Sk 5655 1 Mod ZH 2% (5 )t ) 4H Jfg K\ 25 1
m, ZOEREEREEN . TP-W A5 A% H B, 1 TP-W-LY 25 i BH 4 20 i 250R A5 Y
HIEREER.

A~D4> 5K Ctrl. Mod. TP-W A TP-W+LY4 .
*x, SRR A L P<0.01; **. HRARIAHALL P<0.01; . 5 TP-W 44 P<0.01.

3 F AN TS
Fig.3 Apoptosis in each groups
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3.4 HRAMIEN PIK EERAFRANBEER{LKFE

R RN Cul A4 PI3K. Akt f eNOS 1 AR IA KPR E, Mod A Lk 3
FhiE A RBAKTHEE T, TP-W LBl & E W Mod ALMIRML, B Bk 3 Mg A i RIE KT
(K 4 F15, P<0.01) .

Ctrl Mod TP-W

PI3K

Akt

eNOS

4 FHAIMLPA PIBK. Akt. eNOS & [ #3415 5
Fig. 4 The expression levels of PI3K, Akt and eNOS proteins in each group

** 5 Ctrl HAHLL P<0.01; * 5 Mod 4HAHLL P<0.01.

K5 #4141 PIBK. Akt. eNOS %5 [ 1) R 5¢ e 5 A
Fig. 5 Relative fluorescence intensity of PI3K, Akt, and eNOS proteins in each group

R 1L & PIBK. Akt J eNOS iX 3 Fig A BIE T AWEFTRH T — M4t p-PI3K. p-Akt X p-
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eNOS [ B 50 B PUAR HEAT T 2 YA, AL S 4Ll 3 Rl (A S K P . Ctrl A4 PI3K.
Akt K eNOS HIE AL ACFE S, %Ot 5 Cul 4HhE, Mod 4140 3 Fh & A KIBEGE /KT
BEREAR; TP-W HIALEEA] 305 Mod HRPIRAL, il Bk 3 B AMBERA KT WZ TP-
W+LY JLFEAEE G, i iR A MBI ACE B E K, SHAALEEER (B 6 fil 7, P
<0.01)

Ctrl Mod TP-W TP-W+LY

p-PI3K

p-Akt

p-eNOS

Kl &A410p9 PIBK. Akt J% eNOS & [ (¥ B R b /K T
Fig. 6 Phosphorylation levels of PI3K, Akt, and eNOS proteins in each group

** b5 Ctrl A4 LL P<0.01; *5 Mod 4L P<0.01; “*%5 TP-W Atk P<0.01.

K7 XA p-PIBK.  p-Akt & p-eNOS AR % 5 6 43 (8
Fig. 7 The relative fluorescence intensity of p-PI3K, p-Akt, and p-eNOS in the group cells
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B A g% BN RGN 25 SRt — D I0AE T iZ 2505 Lik 3 R AR IE K BRI AP ER . 5
Ctrl ZHE#, Mod HANM A PI3K %5 3 Fids [ IRIA LB IR KFIEE T, MRAEASSEA
B LCAE B 3 BEAG: TP-W AL T A B 210 % Mod 4LifE I T4 LY294002 AbH )5, 4 FikiE
I BERR AL KT R Z L, 5 Mod H R EMZER (K8 A9, P<0.01) .

Ctrl Mod TP-W TP-W+LY  ku

PISK N — . — 110
PPIRK — — — — 110
AR — — — — 0
p-Akt Sy w— 5
eNOS e —— S S
p-eNOS —_— — 130

pacton D S

E 8 #4141/ PI3K. Akt. eNOS KM 14 I8 1 11 4 )2 13k
Fig. 8 Western bloting of PI3K, Akt, eNOS and their phosphorylated proteins in each group

A-C 4354 PI3K. Akt. eNOS. **5 Ctrl ALk P<0.01; *5 Mod AL P<0.01; “*5 TP-W ALtk P<0.01.

B9 HAAMN PIBK. Akt J2 eNOS 314 J B IR ALK T
Fig. 9 The expression of PI3K, Akt and eNOS protein expression and phosphorylation level in each group
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4 FieSLe

JREE R R E R 2irt, HX e 0. ORIWEZ M CVD I & Z 57 25 T4k 2000 £ 4F
KB =G PR S B BT iE B . 17 FLix 25 M M A B, RIE A D, IR R E IR & . RS2 A6
PR BOs FE LA, RARSHM KB . AFAKRH, BUHOUAMA PISK/Akt/eNOS
W%, R, FTRER BRI AEA M NG TR T S AR, E o R T T B R
JE 7 A G IR 1 IAR R 22 Y I
4.1 PI3K/Akt/eNOS FEBIEXNEFR Tt AMI WEE(EHR

AHIFCAE BT AE T AL A b — 2B R B, 6 T s B A A O UL 4B B, TP-W 7R B 3 0
ARKRES . MIHIEE TR, B BT ARA PISK. Akt & eNOS HJH&E FRIE/KF. BRMNL
K, BEINT pPI3K/PI3K. pAkt/Akt. p-eNOS/eNOS [ LLfE, W AHEIE T PI3K/AKt/eNOS 13
S, T PIBK KRR PEHIGIF] LY294002 W W EHRH TP-W RIX SR . A B 5T LE %08 B PH
Wr. #7@ PR OGS, EREC T TP-W S 40 M R T B 3 R, AT UE S TN 38 R A 0 I O
PI3K/Akt/eNOS {5 = i i, 0 il e i sk S0 L 20 MO T2 %) o 1208 8% ] BE A2 JINEE 2 K HE AMI GR 97 3L
P37 N

Fofth 22 5 WA ARG o 2 A UESE I, oo R R 4 (Na2S204) A B i) HIC2 O UL 4
Hi PR B R R ARG AL, TP-W ] B PRI A T, RIS A Y PISK/AK {5 5 @K, L
W eNOS Kk Jif e, AN UEYE NO Y AEql & 818200, BRyE 55 S5k il , XA 5" A7 5 B3 JEk 4t
bR g P bk, IS B SR BN e 05 0 o B PISK/PKB %, B3R s LA TR, X s gk
YRR, X B G S A A wh T s R 0 L 4E B R Al B R B A, I 2B R R B0NE
PIBK/PKB, KIELRAFAER . 2810, LR F 5048 FH i /2 /K A4 HOC2 J0 LR I Ak o 3 7l 41 i e =L i
I8 2 B 5 0o LA PR ) 2E W SRR A, BB J5E . AR A D HERS; (H5 IR AN BRAH LG, X259 ) U Ak
KA KA o AW FEAE A A AR BR o IE 2 B9 5% 7 0 S A Co UL PR, 6 245 4 Ak B B A0 o 1
HIRAM A 7 BRI AMI IS L0 M AR 3R 55, A B AEUUME (5%C02. 94%N2. 1%02) +
oM iE B R R 7R, HliE 70 WL R RIS i . SR SR AL AL . Rk, ABERLN TP-W OB
PI3K/Akt/eNOS 15 5 il B 12 it 1 5547 %t ik /1 R4 .

4.2 RERXN ERBBISESENENERNBXER

BUE MY fE CVD WUk — ELARF S 560k, 78 AMI SR IR i FErt, 3R ROS. RNS A0 i
O T, SRAER) FEEAE R, 2 PIBK. Akt fil eNOS 258 A 2<% s M &5 19 oo X117 JR AT wir #8781
JRE B SR Pra g, AT B E S AMIE RE L2 T-AOC J SOD. CAT M4,
FEACH H ox-LDL. LPO K& & B JR Al i ok 54 0 L4l g 1) T-ROS. T-Superoxe 7K
F, Frm e T-AOCHO, S5& AWt Fr g B, WATHEM AN AMI KA J5, TR B AT Al o i b
HEHEE, 21ER % RN BORE, R PIBK FEAM TR, MW4Ed 7 k@ m ks o
HE -

EHAFEOIA ML T KA ZE B4, WA S NADPH EMBE R4, S WA SRS
M IEMSHALME RS . R RF UL ERBNE 54 FERYA ] 62 N E K KAEHR
2l A ERA T, AT EIRIE B B R SR B A M AR, A E O S TS
FOR, IR % 20 G R4y, 1B BRI TR A5 B B eh R S F At SR A AR 1 g I o B L AR
FHLH
SE
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