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2. BT EAIE T ESS S IR B 200437)

i E:R4 KT =L ¥ 25 (Panax notoginsenosides, PNS) i 7 48 = 4K, 4 T #1352 gL e X &9 2 52
Feblhl, ik KA F A E LI E (Isoprenaline, 1SO ) #-F & AX & WL2m fELiE K AL A 4K 3% PNS F T ML 4m e
JIE K6 2R % R B AR AR X AL o T A SURS RS AT S LA 8 5 B 35 A, AL B 21 ISO AR AL 4R |
PNS/& 7] &40 & PNS & /) T 40, B 2047 [SO LA 2046 F 4 32 3 7K s PNSAK . 3 7 2405 31 4 F 50 wg/mL A
200 pg/mL PNS; % F 30 min J& ,1SO £ & 28 o PNSAK | 3 7] 2484 5 10 wmol/L ISO, &£ 404 F S 4R AR A 22
#HK, BIRT2hIE W T B WLbm Je A A @ AR, ATP A% & 5 44 K (Brain natriuretic peptide, BNP) | id &4t
My B PR 38 58 My 3k 7 % R =8 (peroxisome proliferators—activated receptors—8, PPAR=8) | ¥ 4% Bt 2k 44 B A BL 2B
(Long chain acyl-CoA dehydrogenase, LCAD) | ¥ 4% Bt & # 8 A AL & 5 (Medium chain acyl-COA
dehydrogenase, MCAD ) % JX B & iA K F  PPAR-6 % & & A & miRNA-199a & kA K-F, &R LEF4L
32,180 AL AL 285 )L 2m Rk A d AR 2 38 K, ATP /K -F 2 & 4K, miRNA-199a & 5 % BNP mRNA % ik K-F 2
% LA ,PPAR-6.LCAD \MCAD mRNA % ik /K-F 2 % Tl ,PPAR-6 & G /KR-F & TiH; 5 ISOEA 0 1L 3%,
PNS & & 71 2 208 WL 2 e A A @ AR 2 2 /s, ATP K -F 2 3591 %, miRNA-199a & i2 & BNP mRNA & ik K
F 2% Tif,LCAD . MCAD mRNA & & K-F 2% Lif ,PPAR-6 K @ K-F 2% Lifl, % PNSAARZF A
PR S L 2 BELRE K649 2R 3 PNS F 7 MiR—199a/PPAR-8 A 4% | B &5 ILAR B 4K 4 7T A 52 2 4 0] w8 L 2 G
e K B9 AE R ALH 2 —

KR = LEeH FRAFLERE SeEX s AH

doi: 10.11842/wst.20190409005  FE 4% 5:R285  LakARIAA: A

AR 2019 4 3 7 & AT Crp LG 08 ey O LA B AE Rt BOR B 2 10 52 B B 24 R OGO

2018) 7, ARk RIEL L M A AL TR — A WUAA ML IR O LR B X 25 b 9 A1 TR 275 S 1 R W)
FRBNE AL, I H AR BN TR, fF SRR A SO, R R O LA AR B
h Z Rl MU BORIE SUS B rp A R B R A 2 — /) R, EARKE T, KB, U R R 2 OF B S0 L

I AS B H:2019-04-09

& 8 #1:2019-10-07

LETHE RN LET SRS (A F 2 H )RR R (GZ2015011) : & s /&5 3 % 95 & 7 49 microRNA 35 5 + & 25 F Hi4E A L
FARR, ARA KM LT E AR AT ERA X T —F b E 2 F L LR =F4730 7 % (2018 42020 4 ) (ZY(2018-2020)-
CCCX2004-07) : ¥ E 2515 % # fe JE R ¥e BB S5 9 B A mALR AT, Rt AR L TAFRRER A0 FFRF LA+
(19XD1403700) : = 2 3 F AL W A7 A o % 69 45 B AR BT 5 51 FTA FRIR

Mo, #A W TR AR, 2R T @ . PO ESESERKIE, 202 2R A S, E2H AT @ PO ELSESCHERKIERSE L
AR,
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JEJEE RO 3 B R AR B UIAR OGP =& IR =
LT R R ZE Bk H MR RO B R A 3
FAORFENH ) Z 72447 B0E 48 1 I R R D st o
(BB )ics . < =L, BAmiui, 3% 1k 1
AT RGBT A% = AR
I35 I E SR TRk . PNS & h 2l = b i R BRI
2 — BHAPR sk SR PR T B R
B0 IURE S i A 22 24 3 M HOAE DGR R) I
PRI 32 I F 0 IV B 1 BRI ARk, A WF 9%
2 iE PNS REWS 5 3 BEAKC WL 475 /0 BRUAY 20 UL 40 i
B, 375 PNS Al GE B A 06O WLAE IR, i
JUURE JEE BRI, SR T A G LA AL 1 R DL R 1Y
WFoEGE o IR HGE O LA AR K 5 a8 R 2R 6L
KRBV, I, A 5055 M fig AR 72 & #8 IF K
Z PNS HI O LA A 38007 v] B 19 43 F AL, LA
Sy LI PRIV ) AL S Y B AN S IR AR

1 HEST®

1.1 E3shd XA

i 1-3 K CSTBL/6Y FL L (1 B e e sh 0 A
BR 2> W B A CSTBL/6) /N BB H A 5 /) Bt JULZR
fif1 4325187 &5 (Thermo Scientific ) ; = S B H (4l >
98%) ( Fig iz WA Y BE M) ; N E IR R (4
JE 2 99%) (R 5t AL Tl bkU2s 4t ) s 7 - BLAE 30
JKGL AL (Thermo Scientific ) ; ATP Rz &5 (38 = KA
PR A E]) s miRNA 96 575 5855 & (Qiagen) ; SxPrime
Script RT Master Mix (TaKaRa) ; SYBR GREEN
(Roche) ; PPAR- 8 — #i (Thermo Scientific, PA1-
823A) ; PPAR-6 — i (Thermo Scientific , SH253595) .
1.2 SREIALE

PO R ICEE MR AL (SEE UVP A H]) s 22
AE i B A% (BioTek 23 7)) 5 2] ¥ 52 56 W iU BE (Leica,
DM6000B ) ; 5B} 2¢ ) % 7 PCR & 4t (Roche) ; 41 fifd 1%
& #6 (Thermo Scientific) ; fill & 48 4 4 ¢ 06 & it
(Shimadzu) .

1.3 fmia sy & A AR ) &

L 1-3 K CSTBL/6) FLEL, 75 % F 1= FH AR 2 ik
THBE, W 220 =5 8 ke i =5 5 1 Jes o, A0 i 22
Fa TSN, B T L B W0 I, T HBSS 2% i if b
(R Ca™ Mg )45 L EFR I 3R VTV 1 BT, B0
8 T4 AR A 200 WL IR I E 26 i 10 plL

IRA W EPAE Y, 37°CRE % 144K 30 min, 3000 ref % i
B0 3 min, 25 VO LA UTRE Y L B N
HBSS 2 Ml 1 mL BT T 3495, IR ICE 5 min 28
1ETH AR, 2000 ref #2500 3 min, & 13 B UUTE,
R A B 1% T 4% 5 2 M 10% i 2F 175 /9 DMEM
FE SR mL A ULTE AT B4 EPE T & A O
JULZH Ff 4 355 35 528 T 50 mL 25045 iR 4, TR 41 it
WIE R 5 x 107/mL, #2570 2 12 FLE5 34, 1000 wL/AL,
37TCHAM T ET 5% A RGP E . fHOIL
21 W B (24 24 h) I, 5 3 5 ) T30 A 0 BE A0 JUL 4
W S BB A DMEM 85 72 5L 4k 22005 5 . AL 1SO
(10 pmol/L) 7E A EEFo4H 5% CO,, 3T CHEE 157
WEE 72 h, il O WL AR KB
1.4 s

B0 LA BENL 2 4 21 - DIE F 4L A SE R
F) A= BRER K VA s QBRI A« S5 (R AL A B R /K +1S0 10
pmol/L; PNS I 7 H £ :PNS 50 mg/L + ISO 10 wmol/
L; @PNS = 7 42 £ : PNS 200 mg/L + ISO 10 wmol/L.
PNS T )5 30 min 45T IS0, 7£ 4L % 3:46 5% CO,,
37T CHIE R FRIEE 72 he
1.5 & WLgm oLk 22 4 &, B AR AR & AT

LM 72 h J5 W K5 SR 5L FH PBS WS e 4
Jf2 10 min x 2 YK, 1% Triton 200 pL 2% B L2 41 3 min,
PBSTHVEAMN 10 min X2 7%, 10% BSA 200 pLi%E 20 min,
5 pg/mL 2 FHH- R 2EIRK 200 pL 2 IREDEREE 20 min,
PBS {& VEA AL 10 min X 27K, 0.1 mg/mL DAPI 200 L
VSR ZE R 1 min, X MOAZ HE AT 5 4L, 400 £ 90
W T MR AR A . LS 5 AR,
ASPLEF I S—10 A~ 4H A, 17 FH image J 3K 4R350 WLAH
A AR T AR, B 34
1.6 % RNA 3R & miRNA A B &k 547

D WLAEIF 72 h J5 W 25573k, 9% HE HEh K i
UE, LA BN A 500 L Trizol XHT , 25 IR MCE 5 min;
B ECEYE L A A 100 wL, 15 AR 9 = R E
20min; 2.0 BT, A SN EE 250 pL, IR IR S =
T ACE 15 ming B0 5 I, RNA VT TR INA 75%
LT 500 pL, Y37 1R 2 FIRCE 5 min; B0 5 1,
Z BT 10 min, B4 i1 A DEPC 7K 50 WL % f# , 56 L
SURNA EHL, 15 RNA W, 47300 5 5%, AR
cDNA. FJH SYBG #%i#47 Real-Time PCR A5

Boltng 1 fR 2R,
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*1 BT mRNARESTHISIY

AR Forward (5°-3") Reverse (5°-3")
LCAD CTCCGCCCGATGTTCTCATT TCTCCGGCTTTCTCCCATTC
MCAD ATTCCGGAGAGTTGTGGTGG TAGCAGTCTGCACCCCTGTA

BNP GAACAATCCACGATGCAGAAGC TCTGCCCAAAGCAGCTTGAA

PPAR-3 CAAACCCACGGTAAAGGCGG TGGCTGTTCCATGACTGACC
GAPDH CCGGTGCTGAGTATGTCGT CCTTTTGGCTCCACCCTTC

1.7 S ALZB AL ATP K -F 547

LWL IR 72 h J5 W KRG R, 9% A BER K
THUE, 4CHEEHE 150 pL/ALIN ATP 20 il 24 f% W, 4°C B
DIV (R ATP R ), 3 B8 20 /AL KRR & m A 5s
e L, ) FH 22 1) E A AR IR o b ATP MR B2
FIH BCA VLI R K St v 8 TR B, TS RE S RO L
YL ATP 75 s =FF i ATP W BE/RE A B & it TH A%
ZH PRLASLC LA B FIT 75 ATP (9 AFGS HUAE
1.8 &G RRAE KA KT 54

LWL RS 72 h J5 W KR53, 9% A BER K
THVE, 240 LA IR AR BT BCA YR AR vk B
Bt SDS #E i , A~ Bk s FL N A ZE FRE B 20 g 54T HL
VKIS, 80 V HLIKZY 25 min, 120 V HLIKZY 80 min, YJHH
() 5T TR B BERS A TR A R IS, 30 mA FREEEE 2
12 h B85 RS 0 B 6 B A TBST 2% P 65 10 min x 2
W, 10% 4 135 3k & [ 3B 7 2 h, — 3t (1:500,PA1-
823A)4CHEF 1% , TBST 2% rh ¥ P& 10 min X2 YK, E1
—H1(1:5000, SH253595) Z i & 2 h, TBST 2% M Pk
10 minx2 ¥, DABER A J§f% , Launch visionworksLS

£R2 BT miRNA REHFTHIS| Y

314 530(5°-3)
CCCAGTGTTCAGACTACCTGTTC
GATCTCGTCTGATCTCGGAAGC

miRNAs

mmu-miR-199a

D ALARE S - R EIRBREE (x 400)

=3 OAAEEE R (mean £ SEM)

. 417 151 3% & ) 2m PR & AR (jum?)
ST A B % PPAR-8 5 B—actin [ K BE{H , X R S I
PPAR-8/B-actin A N8 FIK AT 48 71220017 A 21 5 3471+393"
19 %itzuk PNS %7 41 5 2419+198*
K HH SPSS18.0 4 AT G 1t 2 o0 M, T R PNS & 7l &4 5 1522+239*

5 EF AP < 0.05; 5ALA A PP < 0.05,

B e, K BE RN, O WUA R B 2 3 K E (K
5 SRERIZ B, PNS IR | g 70 et 200 (LA AR BUR
[ R AR /N

N image J AT RO DU A RE AR AL . ansk 3
BTN, 55 15 5 4l H e, M A 40 JL 40 At et A i AR i 2
HR(P < 0.05) ; SR &, PNSAK | i 7 i 20
JULZAH K TP AR I 25 08/ (P < 0.05) 6
PNS 2 % T i ILgm e e X 48 % B F mRNA &k

YR bR TR (mean + SEM)ZE7 , 2H 1] FL AR FH 9 i 57
FEAHI LR, 45 B P < 0.05 A G 3= X,

2 #R

2.1 PNS*ISO#F8 R Mmiek A% A
B B

%P - VLA PR AT DUARE S 1m0 O JUL A e PN
HI LB & 22, XF 0 WLAR A T G (B 9 b R
AT ILL A, LR RO LA LS G 5 o0 LA M A%
DAPIZ o] S 3R 5 6, AR O g R . aniEl 22

7R, 400558 T, 15 4O WLAR SR FRE N, 210 i 2
BB BN IE s BB 200 JJLAR B AR BR A X, R J A
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35¢ mRNA % ik

z 30 : W1 4 7% , Real-Time PCR 4 M7 45 5 85« 5 1F
s25¢ B UL LA, BERI AL JJLAR L PPAR-5, MCAD . LCAD
720} " mRNA %5k F B35 F (P < 0.05); SHUBAL L,
? L5 I ¢ PNS {7 410 JL4H i MCAD .LCAD mRNA %5 /KF
g 10 I T3 b, PNS 25 % 4 200 WL 40 iig PPAR-8. MCAD .
=4

(=]

EFA ARl PNSI&A &4 PNSEHH &4

B2 OAL4HAE BNP mRNA Rik 7k
E G EF AR, *, P < 0.05; 5AEA LA, #, P < 0.05

1.8

[

N R

T T T
——itt

(=]
T
H

o0
T

Relative expression of ATP
N~

S oo Qo
=N

[N}
T

A PNSIKAZ41 PNSEHA 24

(=

EFH

B3 OALZERE ATP K
E: B EFARE * P < 0.05; 5ERMAE #,P < 0.05

E(P < 0.05); SR F s, PNSAIR 8 7 2 410
JULZH A BNP mRNA 235K i E T (P < 0.05),
2.3 PNS 27t &5 Wl i ATP K -F

WE 3 AR, 515 H 41 i, AL 0 L4 i ATP
IRV B R (P < 0.05) ; SHERIA HLf, PNS K =
AL LR A ATP 7K 2 2 T (P < 0.05) .
2.4 PNS 23 L IUdm MRS B B2 B AL A % B F

LCAD mRNA ik /K- 3 Ff (P < 0.05).
2.5 PNSEZF LR Lsm it PPAR-6 & & K -F

W 5 PR , Western blotting 3 AT 25 R B8« 5 1F
WA PR, B AL LA PPAR-8 B (/K- W T
P (P < 0.05); SHEEAIA Hge, PNSAIG 57 2 40 WL
4 il PPAR-8 FE H /K3 F iRl (P < 0.05).
2.6 PNS 2% T 8.8 M4l miRNA-199a % i&

W& 6 T 71 , Real-Time PCR 2} Hr &5 5 B . 5 1E
W ZH A, B0 JILAH I miRNA-199a £ 3k /K 3 i
F WP < 0.05); SHARA] Hi, PNSAIK . = f i 41
O WLANAE miRNA-199a kK- 2 T H (P < 0.05) .

3 itig

AL B2 2 v T8 50 JDUAR i I R B4 X 10 A v
B 44 (EUAR 408 HC 9 DR AL Al R 3R 8 vl o g T
HEE AR R A, R HIL 22 9% 1 BH
il 2 A0S B IR 22— o R DR BIL K i PR A
H JE R AR BT AN B ALl b X X PR TE
FESR AN 3R Y7 2, HErp e 3l A2 W A
Bz —. TRl I ARIRIR 2, = L# e
MARFIRTE T H 2 A LR 70, PNS 2 = b e 2
IR IR 2 P 22—

TR0 LA A R AR E R A8 3 AR v, — O T JIE A
JRAZ T g s G A N2 A RIS 2 B S

2 12 214 S 12¢
Q
S 10 —= 8 12 ¢ i § 1.0 |
o [ # | & U
£ 08f g Lort | s #
s 8 o 081 i
= ‘B 0.8 2 1
g 060 g 206
E o o5 : 1 *
o | o 04f g 04r
g 02 g 02t % 02+
& 0 . & 0 . . ) E 0 .
X >4 g 4 g g g g g
}&' ﬁe“'/ %\;r'/ %’/ P %&W/ AV @“'1 @“’/
y AR A SO DR S A
E F g®
< < &

B4 O ALZARE MCAD.LCAD.PPAR-8 mRNA Rix7KkF
B EF AL F P < 0.05; 5B 4k #,P < 0.05
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O LA L e A BB RS 5 5 — 7 1T O IR A2 A R 3 Ak
TFEAL R BOIRZS , 0% ROS R G, A1 £ 48 5 40 i B ik
Kt R AR T 0 LA B KA S 2 A, S8k
i J&] B Co WL M 2 AR R, 90 R~ v AR i &1
o 20 R A, A0 L A £ Ak 1 SO O LA
HE AR SC3Z A, it WLZR B AR R RS, A ip A 5K
BB HP O ER 21, PNS BEAS 5 35 FEARO WL 475 /) B
O WLZ0 o A 8% o L, 4515 PNS AT i 54 S0 JUL 40 i
JEL R A 8 o o0 WULZH 27 =5 58 pl o0 JUL 200 R R i 2T 24 4
J 2E A, I ELG LIRS T O L & 25 45 Fh 98 E 41 i
BT 0 WL BRIE K ke A 19 43 2 AL, Bl i) /)N BRAA
PN S 56 9 AN BB 2R G vfE A 1) B 34 PNS 2 75 HL A 2
O ULAR B AC R A5, o R I, AR S2 563 3 T PNS 76 /)N
SRR AT Co AILAR FRLRE R AT R RT3 L X AR L
YRR AT 43, WO LA 80 o TR 22 500 B T 4 40
JHL . 5 A AR 1A T Ak S B3, B K L A 1 £ B ARG
JULEH ML, e BB A2 ) T Ao JUL 200 IS A A 75 il
e AREEERTT PNS S 15 ELAT ELHEEA 0 WLAH M K Y
BN o SEIRZE R BN, 4 T ORI Y PNS J5 L 1SO i
3 040 L2006 R v B I S /) o FTLAH L RS R AH 6
[KlF BNP 1) mRNA A K- 2 T . #2758 PNSH
A 8 EH AL AN I AE R AR

A BRSO WLAN LG 3h BT 75 22 14 ik i 60% -
909% ¥k H N5 Wil B B AL , 10% -40% 3 A % B AR
b, b fok AR R B JEIR A . RELRAETR O ML
2 N e VS A0 e R s T [ ) 2 W e A IR TR B AR
AU/ R T ffR 386 N, R I A FRUSK BB 8 A T R] 7
TR AL RE A B A O LA X R YRR R
SRR AR T ST RERCRAR T o MR A R
S KA FLIR , (0 20 I N R R AR AR ATP G
KL T NEE T Na® Ca™ 25 88 T 1%z , 0T
O WLZR B e 4 ) i RE DAL, R BOL IERCR T, kA
O WL GO LIRSS, ATP MOFR = B R iRt , &
WU Y T3 AL RE W 00, ATP & 2B K S IE, JE i ADP JF:
B — AR AR, Rl B BRIt . ARG R A A0 R
H BT AU L BE , #0283 i A Ak i o ATP S,
DAL I ATP W] DL B 25 52 W L 40 i 5 2% 1) i e A
A WFFEHRIE", O LA AR A & A B A AT ATP A= B
A PR LA BRAE R vT Rk 5 g AR 5 AR AR % U
KR ARSLEAE PNS HA I 25 5 #0000 WL ge e K
REONE () SE RS 11— 2 X0 LA e fig e AR A T IR R
I 6 38 2 0 AR LR A ATP 5 AT, DAL
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PPAR-0

- _
14

i,
1.2} #
: :
L
.—I

S 10f —F
A PNSIRA &4 PNSEHA B4
B 5 O ALZABE PPAR-3 EHKE
VE AR 2 AR 40 53 A PNSAK A 240 ;4 4 PNS & 7] 2415
5B AR P < 0.05; 5 8 A 20 A #,P < 0.05

Relative expression
© o o ©
» o

N

(=)

EF

4.0 -

w
W

EFH KA PNS{KHF L PNSFHA 4

E6 mALZAAE miRNA-199a RikskF
W5 EFAE % P < 0.05; 5B A #,P < 0.05

w
(=4

[N}
W
T

._.
n

T
—

—_
[=]
T
—

Relative expression of miR-199a
[N}
=)
T

154
n
T

(=

S WO LN L B B AR O . SE SR R BN 1S0 %
500 LA 78 B e R o ATP KO- 5 38 B A 45 7
AR 9 PNS J , ATP KV 2 T . #2878 PNS AT
Rl 3 2 O LA I R A0, & HE A O LA B P
KIGRL

IEHCRASTT , H Il =18 T LA B 5T o8 0 R H 3l
FRIRIGTR o e FnHK B8 i 105 R 5 2254 4k M IR E COA
FE R AR BEEE RS I AL T 5 R ES B IF BONR It A B
A fehiz it ALK, AT IR IR B Ak, A2 UK i
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ATP' o JIE S5 FEORZS TR, 20 JUL A i S 2 67 1k P ) i
TR & A 0 25 AR E 52 I BE COA b it i [
PR N iz % i 2 5 iR B 2 LMY/
W, P BCATP A /b, 72 REFE K. LCAD F1 MCAD J2
R g P 2 % i 1 8 A B 4, 3 43l D B K e
JIE I 1R 0 B I I R E N\ SRR, 7R IR 1R B A Ak
R RS AR, AW HGEE O LA AR R
FErh, LCAD Fl MCAD 1 PERFAR, 18 AR F R 1 i
PRI L 2 0 Tl 1 336 T B, S AL IR TE COA 5 R i 45
B IE IR R A B, 1 IR TBE COA P M 5 [0 L A4 PN e i
HORBEAC, b R SR HUIR I COA T RE Y BE RS, 5K
45K FH Real-Time PCR 43#7.0 AIL4H g 1 LCAD \MCAD
B mRNA ik, 4558 R, 18015 50 WLAN I AE Kt
i, D L4R M LCAD \MCAD A mRNA ik /K i
T H 45 T A [H ) PNS J5 0 WLZH L of LCAD
MCAD i mRNA F35 7KV 25 1. #2755 PNS 7] GBiH
it 118 LCAD \MCAD #3232 iff i 1o R A 34 , 14
O L2 Pt B 2 A

PPAR-8 /& 0> WLAH it P 3 22 i 5 S 1 R 7 22
—, A LAV 55 0 10 T 18 L SRR DG 1 22 R R Y
Fik, 50 LA R RG 1D7 R A VDA O™, A 5
TETE L L2 B Rl 10 12 A 72 v, PPAR-8 FI B &
PR R U 3 [ LCAD A0 MCAD (9396 4, 5% Wi i fify
ik BAAAL™, 256K FH Real-Time PCR 230 M7 .0 LA I
1 PPAR-8 ) mRNA £k . 455 7R, 1SO 7550 L4
F B RS e R v, GO L B PPAR-8 A mRNA 3k 7K
i E N 45 T A [ R PNS O LA B P
PPAR-6 ) mRNA 3k 7Kt BUAS [ A8 B E o, Horp

ESECE Bl
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PAPNS 4l o k2% L. T PPAR-S TER iR
R 55 i B2 A, AT RE 5 73y RNA (microRNA,miRNA ) 77
TEBYVIK &, 5250 K ] Western Blotting i#f — 20 73 #r
PPAR-8 fE /K. 455 87w, 1S0 15 3.0 L4n i Ak
SRR O ILAE B PPAR-8 B /K- B35 N 45 T
[ 7 PNS Ji5 , O LA PPAR-6 26 14 /K - 3% .
$78 PNS Al GEii i3 I8 PPAR-8 £ #E LCAD \MCAD [
#ik.

MiRNA J& T 9E g % il /N RNA, 1F H 7 50 3
mRNA 537 3 i I G it X ek, 308 5 7 7 0 s L
fift mRNA, 25 & [ A UM &Ik | 5% 0 A Y38 o) i
TR, B 5 3 O W A A AR SRS TR T R AR AE
miRNA-199a 357K F- 1y L9 , o 1M 1 1] PPAR-68 1%
A, BRI 210 B P4 B T 2 B A Ak 1% 5 e fig A QS 175
S0 LAR AR P, SE G 25 5 R L 1S0 5 0 LA
JAE Kk A o0 JULZH S miRNA-199a 26 35 7K - 5L 2
M 4T ANE I PNS J5 , miRNA-199a 235 7KF
FNUH . $E8 PNS TG WLAH S miRNA-199a /) 36
ik, bFEHAR L] PPAR-6 %3k, 1] RE 2 PNS ol 350
JULRE A, 14 5 i 1018 B AR AL O VE PR FILR 2 — o

25 I id PNS HA I8 2 200 0o L4 ik A K
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Panax Notoginsenosides Regulates Energy Metabolism and Attenuates Cardiomyocyte Hypertrophy

Luo Kai’, Zhang Teng'?, Chen Yu'’
(1. Yueyang Hospital/Shanghat University of Traditional Chinese Medicine, Shanghai, 200437;

2. Clinical Research Institute of Integrative Medicine/Shanghai Academy of
Traditional Chinese Medicine, Shanghai, 200437)

Abstract:  Objective: The current study aimed to illustrate the effect of Panax notoginsenosides (PNS) on cardiac
hypertrophy. Meanwhile, the implication of energy metabolism in PNS-mediated anti-hypertrophic effects was
investigated. Methods  Primary cardiomyocytes were isolated from neonatal rats and subject to Isoprenaline (ISO)
incubation to induce cardiac hypertrophy. Isolated cardiomyocytes were randomly divided into the experimental groups
including normal control group, ISO-challenged group, ISO—challenged and low—dose PNS treatment group (PNSL) and
ISO-challenged and PNS high—dose treatment group (PNSH). The PNS was administered at 50 pg/mlL and 200 pg/mlL,
respectively. The normal group and the ISO—challenged group were given saline solution in the same volume. Thirty
minutes after the incubation, ISO group and the PNS—treated groups were given ISO at 10 pmol/L. The normal control
group was given the same amount of saline solution. After 72 h incubation, the cross—sectional area (CSA) of
cardiomyocytes, ATP level, the mRNA expression of brain natriuretic peptide (BNP), peroxisome proliferators—activated
receptors— 6 (PPAR-6), long chain acyl-CoA dehydrogenase (LCAD) and medium chain acyl-COA dehydrogenase
(MCAD), the protein level of PPAR- & protein and the expression level of miRNA-199a were examined.
Results  Compared to that from the normal control group, the CSA of cardiomyocytes was significantly increased in the
[SO—challenged group. Meanwhile, the level of ATP was significantly decreased in the ISO-challenged group. The
expression level of miRNA-199a and the mRNA expression of BNP were significantly up-regulated in ISO—challenged
group. The mRNA expression level of PPAR-6, LCAD and MCAD was significantly down-regulated in ISO-challenged
group. The protein level of PPAR-0 was significantly decreased in ISO—challenged group. Compared to that from the
ISO—challenged group, the CSA of cardiomyocytes in PNS group was significantly reduced. Moreove, the level of ATP
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was significantly increased in PNS group. The expression levels of miRNA-199a and BNP were significantly down—
regulated in PNS group. The mRNA expression levels of LCAD and MCAD were significantly up-regulated in PNS
group. The protein level of PPAR-8 was significantly increased in PNS group. Conclusion  PNS directly attenuates ISO-
induced cardiomyocyte hypertrophy in part through increasing ATP level in the cardiomyocytes. In addition, targeted
regulation of MiR-199a/PPAR-0 is involved in the anti—hypertrophic effect of PNS in the cardiomyocytes.

Keywords: Panax notoginsenosides, Isoprenaline, Cardiomyocyte hypertrophy, Energy metabolism
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