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[ ABSTRACT ] Aim To explore effects and mechanism of panax notoginseng saponin ( PNS) on hypertrophic myo-
cardium caused by abdominal aorta constriction( AAC) in rats. Methods Rat left ventricular hypertrophy was induced
by abdominal aorta constriction in 75 rats, and 15 rats were randomly taken as sham group.  One week after surgery, rats
were divided into 4 groups: model group (abdominal aorta constriction rats) , low-dose PNS group (50 mg/kg), middle-
dose PNS group (100 mg/kg) and high-dose PNS group (150 mg/kg).  After accepting therapy for 11 weeks, the hemo-
dynamics of all animals was detected ; the left ventricle was recorded to calculate left ventricular hypertrophic parameters in-
cluding left ventricular hypertrophy index ( HMI, the ratio of the heart and body weight and LVMI, the ratio of the left ven-
tricular weight and body weight) ; pathological section was stained by hematoxylin-eosin( HE) ; the lactic acid (LAC) and
free fatty acids ( FFA) were measured; the mRNA expression of heart atrial natriuretic peptide ( ANP) was observed
through reverse transcription-polymerase chain reaction (RT-RCR) ; the contents of adenosine triphosphate ( ATP) , adeno-
sine diphosphate ( ADP) and adenosine monophosphate ( AMP) in rat were detected by high performance liquid chromatog-
raphy (HPLC). Results Compared with the AAC model group, PNS was able to inhibit cardiac hypertrophy, amelio-
rate hemodynamics, the expression of atrial natriuretic peptide was decreased, the lactic acid (LAC) and free fatty acid

(FFA) levels was decreased, and the content of ATP, ADP and AMP was largely increased. Conclusions PNS pro-
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tection against left ventricular hypertrophy elicited by abdominal aorta constriction in rats is mediated, at least in part, via

ameliorate energy metabolism.

OER S FEREAY B, 72 1R H AR BUIR DL, O
e T B RE R K2 60% ~90% K H Lk ik vh i
E AR WA (free fatty acid, FFA) ¥ B A4k ok
W AR LR B e A e B e T S O U 2
TR RE S, O LN LY BE 5 ISR R Ge TR & A A
Ak 230 ) A 2 0 A BRI TR A E ) 4 iR A FFA
) B AL RE 1 AR R 3X — 3T 2 B — b iz
RS . IXFRRIECIR S S 1 I AR BUIR A, 2
JI 52 PR ISR AR I A0 500 25 1 A8 47 3 M RLIECIR
AP E AR E AR IR FFA TR R 1k
FELRAR IR, I 103 B0 WUIE SRR 40 .0
o AR 2 2R T A =L SR T ( panax
notoginseng saponin , PNS) J& = -t i) 3= 22 1 P4 1 47,
B b 12% , AR 8, B ek A0 JE L £
ittt O AL 2 453 473, B3R ARG LT, 3 97 o i o A
PEFIT R E Y L ARSI WEE PNS X 15 325l
Jik 45 78 ( abdominal aorta constriction, AAC) BUK B0
JULHEJEE 0o L4 A fi s A3 B9 52 00, #8550 PNS X
JUUAEE 5= B 4 sk 2 P B R e A8 D T A AR SCAIL

1 #R57EE

1.1 SE3zhY

WES,SD KR, HEAEAF 90 R, R E 180 ~
200 g, 37 T B F I L5 s 4 L AR it
1.2 EEKHSME

CEREF(REABEDIARARAE (H
5 HQ090312) , 4k & 98% ], . B (lactic acid, LAC)
MR & FFA 2 WA & & 8 & Al 2 K &
(F D =ik) (5 or 2 k£ TR A ,JC-1
A E(IHEBZRENBEARFRIN) , FEXRE
B %% ) (reverse transcription-polymerase chain reac-
tion, RT-PCR) AT Al IR 7| 7 K& £ A ANE =&,
& PCR 4 #7 DL (TC-512 3 [E TECHNE) , 4 § 3 %
& 1% % 45 (Gene Genius Match systems # [E] SYN-
GENE) , & % % A8 247 .35 £ (Agilent1100 £ & ),
1.3 s AR &

ZHOUIR[S5 ], KA 43R RE £ 3 fok F 3
NHLEEEA , RATZEE 12 h, B Bk, K6 AE
(3 mg/kg) JE I iE SERBESE , A M ENLE = T F AR
e b, aBEEALRS LT EE 5, AHRE
WS TR R EE IR —RENL, KRB

P Ak ERE S RIS BRF AL 15 R,
WRAaBREEHIRFTEER, REEF KRR, €M
MEEKRKRS, FRID N4 4 EAA KFE
PNS 41 (50 mg/kg) . # 7 & PNS 41 (100 mg/kg) #n
B & PNS 4 (150 mg/kg) . F ARG 1 AT 46 %
HRBUABRBFAAREE L THREAERBEA,
HELL N,
1.4 HE M7 3h 1 F e R

KEZEEE 12 h Ja HREE E (body weight, BM) ,
F KA 2B (3 mg/kg) BREE, Al BL420 A 193 4 38
TN E KB A8 F d 4 E (left ventricular sys-
tolic pressure, LVSP) | 72 & % 47 5K #] K /& (left ven-
tricular end-diastolic pressure, LVEDP) | & & £ W /&
i K £ 3 £ (maximum rate of rise of LVSP, + dp/
dt,, ) .20 E N E & A T % # F (maximum rate of
decrease of LVSP, — dp/dt, ) % KBS I 6 09 1t 3%
B H F A5
1.5 ©OALEEREHRNE

SRR FE R BUG JE , B4 0 78 F (heart mass, HM)
Fu 7210 £ I8 E (left ventricle wet mass, LVM) , i+ & &
JIE 46 %2 ( heart mass index, HMI) = HM/BM (mg/g) .
Z % E JfL & 48 # (left ventricular mass index, LVMI)
— LWH/BM(mg/g) .
1.6 DAEALRERESEUR

B LI 8 RA BRoG IE, 1B 0 R 4 4
AN 10% FEE VR R B R B R B R (70% |
80% 90% #1 100% ) HEAT it K ; — B K% ¥ g 947
REREBAE 2B VF Hh ERE, &N
HARR-FL(HE) 36 ;&5 A R KA A, ¥
BWENEF N, A 20 A, 028 L
28 i #% 1% (transdiameter of cardiomyocyte, TDM) ,
1.7 RT-PCR JUZE T B $HEK Ak mRNA Rk

4100 mg KA RO EA R TR BHEEN,
AN Trizol V5 7, #% R | & & KB 1, BE RNA,
B4 1 pg & RNA, #ATRE K, REFHER.
42°C 60 min, 99°C 2 min, 4°C % H. U & 4 & K
(ANP) 8 5] 4 J¥ 7] H £ ¥ 51 41 5'-GGC TCC TTC
TCC ATC ACC AA-3', T J# 5l 4 5'-TGT TAT CTT
CGG TAC CG-3", A% GAPDH 5|4 7| % L5l 4
5-CAA AGT TGT CAT GGA TGA-3', T 5| 4 5'-
CCA TGG AGA AGG CTG GG-3', E3# 5|4 |l DEPC
KV A SR 4] AR 100 pmol/ L 8y - 3 5 4738 6 3k



CN 43-1262/R "W EBIKkAEIL 25 2013 4E55 21 &5

7 601

18 B W H 20 pmol/L, PCR KR 44 % 94°C Fl %
M4 min,94°C & M 5 s,60°C £ k 45 s,72°C % 1% 45
$,72°C#4 R # M 5 min,4°C % 1k 32 MEI, 63T
FHE KRG, 6 wL = W IHAT 2% I g 4 S K &
o WIKERE,ETRK KGR AHATHNE A2
. %R B 2 2 4% 4 GENETOOLS Xt RT-
PCR 7= 4y ., ik 4 o #E47 % £ 247, UL GAPDH %
% R4 ANP 2 GAPDH % & 247 46 Rt 4, it 5457
F| ANP Wy A Xt %k 35 &
1.8 AL ATP ADP 1 AMP & EE

HRXE[6]1 A LKE, % 5 ml/g AT
AW 0.4 mol/L BEBRINIEE G, &AW
SAnK I P RAE A K, B GF/E 115 em,12 000
r/min 1K /& % % 10 min; B EE N EHE AR 1
mol/L HEEE — A E M, B ¥ pHEZE 6.5, &
¥ 4E 11,5 em,4 000 r/min, (K7 %8 10 min, E
FRAF T 20C kN, &35 &, 24
(5 m,250 mm x4. 6 mm) , 4 & ¥ 20°C , 7 31 48 4 50
mmol/L # B 47 & % W K (pH 6.5), % # 1 mL/
min, % S K K 7 254 nm, FF 5 PEFERAR 20 L,
AT E R E, AR RIS S A AR A
] R =2 40 AN HE Y 3 LA R M B R BT AR A
1.9 MECALAE K ISFR

B R4 2R 100 mg, BN A 0.9% 7K 0.9 mL
WRER AR BAR,FRARTE, B4
LR EGH R ELN ZOHLEE G AT FFA fr
LAC W93+ 5, #X F] & 7 35 £ 0 L FFA F7 LAC,
1.10 it E

B 4% SL 36 04 F| SPSS 13.0 20 447, # 48 Dla
+5 F o, 48 B AT one-way AVOVA &5,

2 # R

2.1 =tEEEXMAROEERESZNE
SIRFARAM L, B4 K B HMI LVMI 4351
M 12. 2% F125.7% (P <0.01) . SHRIZHAL,
PNS A 6] 7] & 41 HMI, LVMI 4 8] & 3/ (P <
0.01) ., M PNS HAT FEAR K B0 LA JE 45 £, 41
LD WUEEREH (1) .
2.2 =tEEBREXMARMTEENZEHENE
ERFARAAM L AL KB LVSP \LVEDP | +
dp/dt,, BOE A B8, - dp/de,, BUEFEAR (P <
0.01 8% P <0.05) ; PNS &b # 21 5 71 & = 77 & PNS
SR A L, KB LVSP LVEDP | + dp/dt,,
Fhh N, - dpsdt,, B EWEE (P <0.01 3 P <
0.05) . K] PNS HARYLOIIRETF HocGE o WU
JER R sh J 2= e (% 2) .

1. =L REEMNEEIREEBONBENZZMY £5,n
=8)
Table 1. Effect of PNS on HMI and LVMI in AAC rats(x

+s5,n=8)

a4 HMI(mg/g) LVMI( mg/g)
BFARA 2.34 £0.21 1.78 +0.33
FRIZH 2.95+0.19° 2.43 £0.20"
fIG77 & PNS 41 2.77 £0.20° 2.19 0. 19°
i & PNS 4 2.63 +0. 13" 2.05+0.11°
A PNS 41 2.42 £0. 14" 1.93 +0. 16"

a N P<0.05,b 7 P<0.01, 5FARALE;c H P<0.05,dH P
<0.01, SR LLE

R2. ZEBREEMEIHBRBEEHMTEIN NZHHM (v +5,n=8)
Table 2. Effect of PNS on hemodynamic papamerers in AAC rats(x +s,n=8)

a4 A LVSP (kPa) LVEDP(kPa) +dp/dt,, (kPa/s) —dp/dt,, (kPa/s)
BRFARA 10.4+1.9 0.36 +0.20 864 +28 693 +97
R 14.7 £3.0 0.97 0. 17° 1387 37" 440 +129"
IG5 & PNS 41 12.4 2.4 0.72 £0. 15 1295 +70° 516 +82
Hr7iE PNS 41 11.7 +2. 6" 0.59 +0. 14° 1 024 +73° 577 +78°
7l PNS 41 10.9 +2. 8¢ 0.51 =0. 18° 905 +50" 614 £96"

ay P<0.05,b28 P<0.01, 5EFARUHLHE ;¢ I P<0.05,d 8 P<0.01, 5HERY K,

2.3 SEABEKAROIFEEL LM
HE e 7] 50, SO0 WL HES 3L, LT
e SRLIE K, 41 BT L P 20 5 0 I 4

280 5O LA B RS 8 18 K 24 25% , i 5f = PNS 4
Fria i PNS 415 BAR (b R0 1B 80 21 B J ks, K
Lo JLARBRIE] B A8 /N, TDM S AS /N, 22 S S it
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BEX(P<0.01 8, P<0.05;& 1 Ff1%3),

1. ZtEEEXEENREEBXROAFEELBIRIE(HE, x200)

SAHFEE PNS 41, E N5 PNS 4,

A HIRTARH, B WA C HEFIHE PNS 4,D

Figure 1. Effect of PNS on myocardial tissue pathogenic changes in AAC rats( HE, x200)

RI ZEEREEXMNEENRBEERROANBEROZIE (0

=40)

Table 3. Effect of PNS on TDM in AAC rats(n =40)
| TDM ( pum)
BTFARA 26.86 +1.65
RERI L] 36.19 +1.73"
A5 PNS 41 32.59 +1.82"
HFE PNS 41 31.87 +1.69"
3R PNS 41 29.74 £2.15°

a}y P<0.01, 5EFARHLLE ;b K P<0.05,c 4 P<0.01, 58
2 HeEs

2.4 =ZEREEXNXBROGAALE ANP mRNA FRiE
Eap=A

ERFARLM L AL ANP mRNA ()26 1k
WHEE OMRTARAR 4 5 (P <0.01) 4270 40
MR, & PNS Fli it PNS 2B /5, ANP
mRNA 335 b E0 ], 708288 32% F152%
(P<0.01;K2 fizk4),

200bp GAPDH

400bp [
500bp

B2 =ZtREFEXNAROCILALR ANP mRNA RiEHFN
1 ~5 YR T AR BRI AR50 4 PNS 41, H5) i PNS 1 i)
2 PNS 41,

Figure 2. Effect of different dose of PNS on mRNA level of
ANP

F4. ZEBEEHENAROMAL ANP mRNA RiZH 0
(x+5,n=6)

Table 4. Effect of different dose of PNS on mRNA level of
ANP(x £5,n=6)

| ANP mRNA
RFARH 1.19 £0. 11
FRAIL 5.30 0. 21"
fICFI 2 PNS 41 4.75 0. 18
& PNS 4 3.56 +0.29"
R PNS 41 2.51 £0.36"

a P <001, 5FARHLE ;b N P<0.01, 5HEMH

2.5 ZEREEXNKBROMALR ATP,ADP A
AMP HJ52Mm

SRF AR, BRI 0 LA ZL N ATP,
ADP AMP } SR H B2 mHREAL, 22 5 A &M (P
<0.01) ;5 PNS 21 Al 51 & PNS 4B A 21
e ESAGIFE (P <0.05) , [A]BsH R R
iR o ATP et TARIAL , 22 R A G4 L (P
<0.05;%% 5 MK 3),
2.6 ZEHEBEEMNAROINEAL LAC #1 FFA &
=R

8T AR A, B KR A2 O E LR
LAC Fra Tk, M F AL 1.38 £%(P <0.01),
AL & PNS AT B I R AR B 20 KRR 4H 2 LAC 7%
i, i PNS 4R B35 (P <0.01) . 5T
R BRI KR A D E AL FRA &2
Fhm, IR FARLA 1. 67 5, PNS #5741 n] g &
FEARZE 0 LS FFA By & (P <0.05), W
PNS 7] LABH & FEAIGO WLZH 2 FFA RN LAC % i, B
IE AR O P R (R 6) o
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3. ZEREHEXKRBRONEALRA ATP ADP F1 AMP #3501
Figure 3. Effect of PNS on contents of ATP, ADP and AMP in myocardium of rat

R5 ZEEREBEWKROINALR ATP ADP F1 AMP BIZSIH (x £5,n =8)

Table 5. Effect of PNS on contents of ATP, ADP and AMP in myocardium of rat(x +s,n=8)

| ATP( wmol/g) ADP( umol/g) AMP( pmol/g) ATP + ADP + AMP( umol/g)
BFARA 1.51 0. 46 2.36+0.32 2. 75 +0.30 6.62 £0. 88
RETRIZH 0.79 +0.33" 1.39 +0.52" 2.23 +0. 54" 4.41 +0.79"
fIGHI = PNS 4 0.97 +0. 30° 1. 49 +0.26 2.35+0.36 4.81 £0.92

5 & PNS 4 1.15 +0.35° 1.67 £0.57° 2.52 +0. 23" 5.34 0. 75"
I PNS 41 1.24 0. 27" 1.99 0. 48° 2.71 £0. 30" 5.94 +0. 85"

aH P<0.05,b°4 P<0.01, 5RFARALE ;¢ I P<0.05,d 4 P<0.01, SHRALLE,

F6. ZLBRBEEWKROANAR
(x £s,n=8)
Table 6. Effect of PNS on contents of LAC and FFA in my-

ocardium of rat(x £s,n=8)

LAC 71 FFA 2 E/&IH

4 A LAC( pumol/g) FFA( wmol/g)

BFARA 379.9 +£33. 4 157. 67 £25. 14
ERIiE| 539.1+12.1°  284.39 £35.03"
fIGF & PNS 41 498.56 £53.2"  235.06 +43.43"
i PNS 44 418.9+45.8°  215.95 +34.57°
R PNS 41 395.4 £10.4°  195.38 £41.22°

a N P<0.01, 5EFARLALE;b A P<0.05,¢c 1 P<0.01, 5H
HHE,
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M AR AR ZH, TDM B S 0s /0N | I 3h 1 22 38
AR TR ZH B 5 240 , ANP mRNA £k i F KT
FEAIZE I PNS AT B St 310 4 1 = 3h ke A= B0k
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FBhkgE % 5 O DLAE B Bk LR, 5
FERIZH AR L, PNS 2H ATP ADP Fl AMP &35, U
BRE R UL A3 2 0 . 7RO U & A s B v, o0
WL AL A g it SR R 4808 & A AH I A2 Ak, B OE TS
BT LU o R 480 Ak A3 B S 2 56 T 5 22 b 4RO T
AL, 32 FFA dE AR EFT
B AL FHEUCHIAR S YR 1 B AR A b N
VORI ) B B A, 4 R 16 5 3 1 2 i IR X T
HOO WA BE R = 1 ARSI 56 58 i X0 L FRA
I SR BB L0 WL FFA & S & FIRFA
41, 3E W TR O UUAE R FFA HE R A U8 B AT
PNS A[AFI 4 FFA 199 S am I T A A4 i B
PNS 7] I #0051 FFA B HERL, o] DLk o LR R
FC LA R Y 7= R D3 AMBE BRI O L LAC & 13
Tt A — A 5 I JULAES JEE 240 it 7 BE ML A1 T A 4
Ak In) TC R TR A % AL, BE 2R N LA 1 TR AR Ak
R hy T2 % b B 22 A i) ] AR 5 (L 25 0 7 R 11
ORI BRI, B0 WL SR Ak T« e = L ERCIR
A7 M T LAC S, PNS AbHE4] LAC
REARIEAA T PNS W] 6838 1 % &2 1E &0 WLAH Bt 7= i
B 8 3] e B il Co LA JEE

25 LRk PNS ] A 8 i %o AR R LN i A
ARG TR, 2 A0 MR 32 B0 Ik 4 2 B0 RO LA
JEERAE T, Rl PR B 30 WTUAE JEE 4 A0 1) JEL i 4R
1 PNS S2 e VE 2 FFA 1 LAC /0 DLk 3 ol 3%
O WUAE JEE B o A i AR AL A o ik — 20 S0 50
Bt
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