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ASZEIE EshBkdgaE KR O RLARE KO AN e = X 1§ B9 22 i
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HWE: B WEAL ZHES KR I3 IR%E E (AAC) PT80S LIS B o4 47 5 45 A BT S ILAE R0 #om . Ak L
B RKGE E R A K RS MUIREAER . 50 R SD K MALS A Sham 21, AAC 42, A% % 4% 200, 100, 50 mgke ' 28, K
B 1 R E S, 4% 11 A, 2Rl X AA&CREHRZLMEMD., £ REHHLLVMD; HE 2 EMERRALE
WL A BCE ; RT-PCR A4 & L2 22 44 % (atrial natriuretic peptide, ANP)mRNA #9 & ik ; 2 sh o K00 B kbl
WU 22 SLER (LAC) A= i3 3 JI5 B B2 (FFA) & 2 ; L 2R B 2 M4 € 24 0 & 454k B & £ (mitochondrial membrane
potential, MMP), £ 5 Sham Z148}k, AAC #4149 HMI = LVMI 2 3§ (P<0.01), 43 F ANP mRNA ¢ &k 2
L iA(P<0.01); FFA #» LAC &% 2% 7 &(P<0.01), MMP 2% T %(P<0.01). 5 AAC 448k, AR %44 X A v Ik HMI
Fo LVMI F (P<0.01 3 P<0.05); 81 % T3 ANP mRNA # % i (P<0.01 & P<0.05); FFA 5 LAC 4% % % %4&(P<0.01
H P<0.05); SMLZEAL MMP 2371 % (P<0.01 & P<0.05), £5i& AKX ZHaLHA A 2474 AAC K F s L3 5 B & 24k
ERMEL, RHLEKRGETN.
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Inhibitory Effect of Ginseng Polysaccharide on Energy Metabolism of Myocardia Hypertrophy Induced
by Abdominal Aorta Constriction in Rats

ZHANG Donglianl’z, WANG Hongxinl*, LIANG Lingjunl, ZHANG Jingl(l.Department of Pharmacology, Liaoning
Medical College, Jinzhou 121001, China; 2.The Benxi Central Hospital, Benxi 117000, China)

ABSTRACT: OBJECTIVE To explore the effect of ginseng polysaccharide on hypertrophic myocardium and energy
metabolism caused by abdominal aorta constriction(AAC) in rats. METHODS Myocardial hypertrophy model in 50 rats was
established by AAC and randomly divided into Sham group, AAC group, and ginseng polysaccharide 200, 100, 50 mgkg™
groups. Receiving therapy for 11 weeks, heart mass index(HMI) and left ventricular mass index(LVMI) were detected.
Pathological section was observed by HE staining. The expression of mRNA of atrial natriuretic peptide(ANP) was observed by
RT-PCR. Lactic acid(LAC) and free fatty acids(FFA) were measured by ultraviolet spectrophotometry. Mitochondrial membrane
potentia(MMP) was detected by laser confocal microscopy. RESULTS Compared with sham group, MMP significantly
decreased and other indicators significantly elevated in AAC group. Compared with AAC group, ginseng polysaccharide groups
reduced expression of HMI, LVMI, ANP mRNA, FFA and LAC(P<0.01 or P<0.05) and rised MMP level(P<0.01 or P<0.05).
CONCLUSION Ginseng polysaccharide significantly improves myocardial energy metabolism in AAC rats and protects the
function of myocardial mitochondria.

KEY WORDS: ginseng polysaccharide; myocardial hypertrophy; energy metabolism; mitochondrial membrane potential; lactic
acid; free fatty acids
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P ARSI T W N S 2 I 3 B Tk 4
(abdominal aorta construction, AAC)K /LA
B OSSR O LRE R AR R R ) RE IR Y
W, RO A2 2 B O JULAE JEE 5 i S AR S AL .
1 MR5HE®
1.1 Uk

Carl Zeiss =) 24058 (45 ) ; TGL-16GAKEL =
HEOHL(HAHSL AR SP-722E G vH( E
G AR AT BR A 7)), TC-51286 5 PCR ) X (9%
TECHNEA H]); i R [*)Langendorffi i ¥ i 2%
E(H7); Dakocytomation4: H 5] #1241 A6 4L (A A%
CEHED; WOLIL R A BMBEdEEE).
1.2 Zifh 5

NS Z W J5ORL 25 (A5 >98%, AR 2 Wik A=)
BHEA AR D lwiE. A2UhFLR(LAC).
Wi B8 iR (free fatty acids, FFA)& & 2 ik 5 &
(P A TR T IT) s JC-19 GRS Sk i
JIE H A RS I R (R B R AR AR A
7)); Trizol. OMULALZ 04N (ANPYMRNAR 7 &1
(K& % B Y Takara A ) ) HoAh B3 4 [ 7= 43
Hréti,
1.3 W

SD KR, ¢ &&%Y, HEH, HEE220~
250 g, ML TEEFEBE SIS RO, G
FAUES . SCXK(3L)2003-2007. flFRi E20~25 C,
FHRE BE40%~70%,  H HIROK,  2F 38 i vk,
BB OB 5 OK A € I, ORIETE Y, Gl N
TSR G T 525% .
1.4 Jiik
141 ZYEIASHIS R dlgh 2 UK 40 K,
ZROCHR[6], K 25 LK BUIE 3= 20 ik il £ 0 LI
JERARL, RETAEE 12 h, AWK, S TKER
W 3 mgkg ' WEEBRBES, AMEMIEE T FERE
b, R BEEAEIK ETIE K, RS
B 8 Sy kS I E kAL, KA
DR Sk, ERUE E KB FARIY
0 4 A AAC 4, ANZZ ¥ 200, 100, 50
mg-kg_l-d_1 Ho I 10 FAEF AR (Sham 4)1 45>
B EIKAATAEAR . FARE 1M, ASZHH
FFaHEH 452, AAC 24 A Sham 41451 [F) 55 1
IKHEE, L1
1.4.2 DR E e BREETT G, FR
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40 i (heart mass, HM)Fl A2 .0 % 1 T (left
ventricle wet mass, LVM), FFEilH 400 0 B 155
(heart mass index, HMI)=4=/0x it i& (mg)/ /& i (2) -
2% i s FR# (left ventricular mass index, LVMI)=
S TR (mg)/ A TR (), LA L ULIE S 1
e

1.4.3 HE ZERMONAA G BLoddlR
TR 52 T 4% PR, AW HE . A T T E
BEYIF 5~6 Fr, JEREZ) 5 pm, )RR RS B K
UH B HE Jeth,

1.4.4 RT-PCRA M0 1L 41 23 ANPmRNA 1) & 15
TrizolVA L B RNA, HAAEAES B A& i1
AT $EUH IRNATRAE T-70 CHllBAREIKAG T,
o B T s o DL 1 %3 AR R BRI F Yk TR Ak
I3 Ve T A260/A280% i RNASL S RV . T2
1 pgERNA, HHAT sk, REEFSGATN: 42°C
60 min, 99 ‘C 2 min, 4 C{#f7F. ANP{I5IY)F4)
(5°-3")GGC TCC TTC TCC ATC ACC AA TGT
TAT CTT CGG TAC CG, N ZGAPDHISIY))T 4
H(57-3")CAAAGT TGT CAT GGA TGA CCA TGG
AGA AGG CTG GG. PCR N 4&fF: TiAsto4 C
4 min, 194 'C 45, IBKk60 C 45s, 172 C
45s, ZARET2°C 5min, 4 C&il, 32K,

TR ARG, W6 uL P T2% B IR bl i
Hiyko MUK G, B TR G R G417 W52
RoHT, 5 NS BGAPDHA T BE T EL, 4T
A G5 FH X 5

1.45 LACHIFFAG®INE HLOR4121100 mg,
BANF0.9%EFEE7K0.9 mLEREH, A%
A, MHEIAAAIHK . ONA A%, 50l
SEIVE I E L HE B Y T FFAFILACH) 4,
Fo AR &7 0 5E L LFFAFILAC

1.4.6  WOLILR AL BB S IC-1 96 e 4 1
Jii ki A4 L 37 (mitochondrial membrane potential ,
MMP) ¥ 2048 SR Bk 2Pk o B B ) 46 15 14
O JULR o AR A R R ot 4 i E 4T T C-19% '
o RO R WA AT E], 834
TIE o3 A R ILLL D SR M A 29
EEEG, HaaRhhaeaR®umH
(J-aggregates/J-monomer) K & ;xMMP®!, LEAE B
MIMMP# 55 . W FHFluoview version 4.3 3 %42 3f
MR, BEABENLE 204N g0 MO REAT R I, 5
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RN IMMP,  HEAT S50 47 .
147 Gikseath rAEERH U X s Fox, B
SPSS 13.08 AT SV 24 A0 BE . vl 2% Ab BER
L[N % J7 72 One-Way ANOVA M T, J7 2255 K
LSD#HMTZ B Ib# . 77 ZAFF K H Dunnett's T37%
AT Z EE, P<0.0ShHZERALIIHE XL
2 #R
2.1 AZZ PO UL JE K B I Fa £ 11 5% e

Lj Sham 41 tb#¢, AAC 41 HMI & LVMI H &
HnP<0.01), K KR LB ALELE. 5
AAC 4L, AZZHE 50, 100 FI 200 mgkg ™
21 K B HMI A1 LVMI B 12 F# 4% (P<0.05 5% P<0.01),
VLA NS 20 v 45 30 AAC BT LR R .
ZERNE 1.
2.2 NS ZHENE IR K SR LS B A 1k 1)
E'/HIJ]

Pt BE MEF AR RIEEIER, LIl

é%é&ﬂlfﬁﬂ%ﬁ; 55 Sham ML, AAC 41 KR

JULET 2 A 8 R, O LT 4 ) B g s 7K i, T it
HagE, O VLA HIHES = EL, WLEF4EBGRAE K }\
ZZ P 100, 200 mg-kg™ 295 BIAR AL W k3, O
VAR SR 4t TIBRAR S, O LA0 B HE 5 5 3 %
SR W 1.

xR 1 ASZ QIR KRS B E H(0=8,
Xts)

Tab 1 Effects of ginseng polysaccharide on HMI and LVMI
in myocardial hypertrophy rats(n=8, X+§)

oy 4 HMI/mg-g”" LVMI/mg-g”'
Sham %1 2.75+0.38 1.98+0.25
AAC 41 3.52+0.37" 2.61+0.33"
ANZZHE 50 mgkg™ 4 3.26+0.32% 2.52+0.30%
ANBZHE 100 mgkg ™" 41 3.08+0.28” 2.25+0.31%
ANZZ ¥ 200 mgkg ™ 41 2.92:+0.34% 2.14£0.27%

FE: 5 Sham 4L, YP<0.01: 55 AAC 414, P<0.05, YP<0.01
Note: Compared with sham group, "P<0.01; compared with AAC group,
PP<0.05, *’P<0.01

Sham 41 AAC 4

2.3 ASZHX KR I4Z0 ANP mRNA (1)
xKik

Lj Sham ZH A EL, AAC 41 ANP mRNA [ ik
B IN(P<0.01), 44T AZZHi)E, B FRO
JJL ANP mRNA 3215 _ LT, FERlE NS 25
200 mg-kg ™ 41 HLA W] .(P<0.01). 45 F LK 2 13 2,

ANP —_— D — B — - —

GAPDH B B — B — —_— —

500 bp
200 bp

2 ABEZEHARE
(=8, X%59)

1-Sham; 2-AAC; 3-AZZH 50 mgkg™; 4-AZSZH 100 mgkg™;
5-NZZ 4 200 mg-kg™

Fig 2 Effects of ginseng polysaccharide on expressions of
ANP mRNA in left ventricular tissue(n=8, X £§)

1-Sham; 2-AAC; 3-ginseng polysaccharide 50 mgkg™; 4-ginseng

W ALZH 4. ANP mRNA &3k

polysaccharide 100 mg-kg™"; 5—-ginseng polysaccharide 200 mg-kg™

T EBLAR HI 24 2013 4F 6 H 55 30 4555 6 1]

ANZZHE 50 mgkg™ 20
Bl1 ASZHEAAERE K RS AR 2 AL {6 8 % 9 (n=8)
Fig1l Effects of ginseng polysaccharide on myocardial tissue pathogenic changes of myocardial hypertrophy rats(n=8)

ASZHE 100 mgkg' 41 ASLHE 200 mgkg™ 41

R 2 AZZEMARRECNAL ANP mRNA #hkik
(n=8, X%5)

Tab 2 Effects of ginseng polysaccharide on expressions of
ANP mRNA in left ventricular tissue(n=8, X )

a4l ANP/GAPDH
Sham 41 0.414+0.061
AAC 41 0.941+0.101"

0.851+0.077%
0.691+0.077%
0.495+0.057%

ANBLHE 50 mgkg ' 41
AZZHE 100 mgkg ™' 4
AL B 200 mgkg™ 4

7E: 15 Sham ZIMLL, "P<0.01; 5 AAC 4IMitk, ?P<0.05, YP<0.01
Note: Compared with sham group, "P<0.01; compared with AAC group,
Ip<0.05, ¥P<0.01

2.4 ANZZ PR UL JE K SLACHIFFA 5

EjSham#{ EL#, AACHL 720y LR LACH!
FFA S &I B THE(P<0.01), BEWTCNL4n g4
KELACFIFFAHER . NS 20l % 41 n] B I B (A
A K LACRIFFAZE i, N2 215200 mgkg ™
A W] 2.(P<0.01). R ANZZ BT LLEAT 0L
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FILACHFIFFA & 8, B 1k A6 40 v i ok 3 ME AN
ER RS,

R3 ASZHERACHILE KR LAC o FFA # % (n=8,
Xts)

Tab 3 Effects of ginseng polysaccharide on content of LAC
and FFA in left ventricular tissue(n=8, X £S)

il LAC/pumol-g 'protein  FFA/umol-g'protein
Sham 41 394.32+26.44 189.87+24.71
AAC # 525.77+40.16" 254.26+25.11"

AB LM 50mgkg 4 465.11+55.32 227.16+30.90”
ANZ %P 100 mgkg™ 41

ANZ %P 200 mgkg™ 20

443.21+34.25Y 213.25+20.72%

404.41+30.73% 193.44+27.89%

7E: 45 Sham 4IMH, YP<0.01; 5 AAC #AHEL, 2P<0.05, YP<0.01
Note: Compared with sham group, YP<0.01; compared with AAC group,
2p<0.05, YP<0.01

2.5 ASZHTONUEIER R MMP (12502 #1500

WOLILR B BME P S MMP AL . Sham4i
o LA 6 7 A0 30 0 5 €6, 9 D A I, v ) T 40 £
P TE, AMEEL SRR ESEGEAE,
Ui LA N IC-1 FAR IR BE IR, MMPE Ry, WY
FHERA 23 T L B AL 5 DR, 204k 96 B L
H kA Z 4L 4 U MMP (1) - € 5t {H . 15 Sham 41 Lt
B, AACHA MR DO R RH, LLGk 9
SEG RO, BZN M IC- 1R AR 5
MMP R A T W3 T F(P<0.01), NS 8 %41 nl W]
W HGEAACK MMPI AR, 52 N2 2 55200
mg-kg ™ 4 LI i (P<0.01). KBNS 2 B350
WUIEJE T B IMMP AR, 9/ 26 b vk R AR 3%
flo &5 WLIE3HILAS,
3 it

LR JEE 2 22 o 1557 95 1) 3 [0 95 4 3o R
0 ) FEIR R AR IR 45 SR o K U T Bl ik 4 2 A
PO 5 S Ty, Ry A RO R AR AR
e, 3RO LI JE I & AN, AR AT R I AACH]
K BRAE 12 & 15 ) 5 0o IE HMIRT LVMI$E %% Sham
AW TF s HEQ 0 BB O UHES ) 258, 4
AR K, ANPHImMRNAR A B35 1w, R Wi
KROELHIONE)E, FEEALELE. 4
FTAZZ A G, KEHMIFLVMI 8% T
AACHTIZ, ANPHIMRNAZRIA B E L TR A,
E BN 2 2 0l 5L A 00 I8 3 30 ik 4 42 X RO LI
JEHIER .

B 5 5 RN 0 R, FE O WUIE B () K&
Ji s R 50 JULRE AR I B S 3 A T ), R
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AAC S

NE L
50 mg-kg™!

AB L
100 mg-kg™!
| -

NZ LR

200 mg-kg

B 3 AZZEXNCAEERR MMP 8 KL H %W
(n=20, X%59)

Fig 3 Effects of ginseng polysaccharides on mitochondrial
membrane potential (MMP) changes(n=20, X *S)

x4 ABZESCAEE KRR MMP # R 8% W
(n=20, X%59)

Tab 4 Effects of ginseng polysaccharide on mitochondrial
membrane potential(MMP) changes(n=20, X *S)

gy 4 MMP(J-monomer/J-aggregates)
Sham 41 3.606+0.536
AAC 41 2.161=0.451"

2.534+0.351?
2.93140.562%
3.476+0.475%

ANZZHE 50 mgkg™ 4l
AN L 100 mgkg' 4
ANZZHE 200 mgkg ™ 41

F: 45 Sham 4IMHHL, "P<0.01; 5 AAC #41MIEL, P<0.05, PP<0.01
Note: Compared with sham group, YP<0.01; compared with AAC group,
2p<0.05, ¥P<0.01

[0 LN B B AR 12 B A A A B A B4
PFefit, AR IR R A TS N AR AL, 1E T I
R kTR R AA 3 50 | TN
JUE PR AL 248 R0 T 5 ) FE AR FAE RE K, WO kR
R N, K R 20 0 RO JUE &5 R RO D RE 1)
W ARSI IR, AAC BRI ). L FFA FiT LAC
SEWE ST Sham 4, FFA FIH ZiPEIEf P~ 1)
LAC 7ECNURE R HERR, B3 0L 1 A= 2 1)
. NZZ B4R FFA A LAC (W& 8 %A%, i
U AT DAHE N 2 22 08 0T i 3E 2ok 520 O L4 e
7= RENL A O UIE
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