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Protective effects of panaxtriol saponin on myocardial ischemia-reperfusion
injury in rats
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Abstract: Objective To observe the effects of panaxtriol saponin (PTS) on CK-MB, ¢Tnl, IL-6, TNF-a, and ultrastructure against
myocardial ischemia-reperfusion injury (MIRI) in rats. Methods Wistar rats were randomly divided into six groups: Sham, MIRI
model, positive control, and 22.5, 45, and 90 mg/kg PTS groups. Animal MIRI model was made by ligating the left anterior descending
coronary artery. Drug was given for seven consecutive days before the operation by ip injection. Rats were sacrificed after 30 min
ischemia and 24 h reperfusion. CK-MB, c¢Tnl, IL-6, and TNF-a in serum were measured and the changes of myocardial ultrastructure
were observed. Real time PCR was used to evaluate change of NRF2 and HO-1 mRNA level in myocardial tissue. Results Compared
with model, PTS 45 and 90 mg/kg reduced the CK-MB, c¢Tnl, IL-6, and TNF-o in serum and improve the myocardium ultrastructure.
Nrf2 and HO-1 mRNA levels in PTS treatment group were higher than those in MIRI model group. Conclusion PTS plays a crucial
role in cardioprotection against the ischemia and reperfusion injury in rats. The protective mechanism suggests that PTS could
stimulate NRF2/HO-1 expression in myocardial tissue and then inhibit myocardial inflammation.
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BoR T HEGAFAMERY . NS Mt ik gty
BHOHGREEAF S ANS BRI
( panaxadiol saponin, PDS) I A\ & = [ 2 i
(panaxtrol saponin, PTS) M k25, PTS fEh NS
TR )RR T, OV T A R
GG TIHINGTT, MREET, ALi R
SEEAR SIS HT B S (1) 7325 ) MIRT B, WL %% PTS
X MIRL K BC UL 5Em, BRI HAE RIS

1

1.1 zh4)

Wistar KF 100 J, A5 220~250 g, HEifE
For, A ARRESER S Ot ARIES
SCXK- () 2007-0003.

1.2 M5

PTS, M AZZEm g Bealifb pr g, &L
20(S)-JRANZ =l T NS B, FEAS R
sy NS 2AF Res Rf. Rg;. Rgys Rhy %, H
JU 51 4> 85%, HH T MROK AL 22 B RAR 2 WAk
B P ARSI (SMD, AEPH B RER 244
i), it 0504165 JSGELELZAEY, dbattb 2l
ANl WUERIES A TR (CK-MB) R#&, Mt
HEECEY) TR ST OIS & T (cTnlD)
MHA2-6 (IL-6) MR AL IR -0 (TNF-a)
ELISA i5f&, Figvasi EmRA R A ; PCR
Wi, REPRKAAHF-.

1.3 488

JEM-1200EX AUZES ¥ B5Es, HAHZH
TonT]s BERAE RS Powerlab, YRRV 32248/
Al HX-300 40P, e R B A 7] s
EOS880 M [{ B EA T GERA]D: RT-6000
RAFEAR S BT, IR YT AT 2E Ay R A AT BR A 7 5
SSW AU e tE i KR, IR S AT PR A F
DT5-3 BB, JE Rt AR IR B HLAT B ] o
2 HiE
2.1 KR MIRI #E a5 &

KW ip 3% EL L2480 (30 mg/kg) WRIEE, T517
e FAREG L, B OBE . B LEHE)E,
MR, TLAME B, B 3~4 il
PR EIVUZE, TP, BYIROAL, B A
JER B O U o T THE B 2 4 AL e IR B ik A T R S
(LAD) Ja¥g oMbk Rl s, AR T ARA I 5 LA 4
FLo 5 H 0 s Py 25 R I 9 R O P i s, W0
MR AE, DL ST Bedfmsl FRE 0.1 mV g5 Lk

Fris, BRI 30 min Jo5 T, AAMREE S 26 S0 I iR
WE, O TRHESS 30 min /0L EIATAY . iSRS,
WETE 24 b J5 HORHISE £ T4 A o
22 N ERLTS

¥ 120 X Wistar K BEYLIHC 6 4, &4 20
Ho BFRERAMEAIA (EREEIK 2 mL/kg); B
2540 (SM 450 mg/kg); PTS K. 1. w74 (22.5.
45, 90 mg/kg), Zrll TEREHT ip 452, &S T do
23 IEFRUER
231 LHE ST BydeE KRS, TP
Bz NGNS BAROE Be A RAE R E Powerlab, 1%
ORI, FARUGESR A LAY, BRI 5. 30 min
FIFRHEE 5. 304 60 min I 1T S B CGEFR 1
mV/DIV).
2.3.2 1% CK-MB. cTnl. IL-6. TNF-a 7K )il
SE o FRRETE 24 h S EHMTIE ESBKEAL, 3 000 r/min
20 10 min, HUMLTE 73 74% CK-MB. ¢Tnl A& IL-6.
TNF-o ELISA 57 & vd 09 P04, K il il v
CK-MB. cTnl fil IL-6. TNF-a 7K.
233 LJVUBEETHIARIE S50 45 o5 K RO I
WIHEYN, phob e RIETIR A OE, B
FEy SRR . WO AR B IE T T W PATAE 45 L 2R
PLURRRO YIS S Fry N 1% TTC B4, 37 C
¥ 15 mine ARRBIILCNUAERLL B, BIEOILE H
o, @k BI-2000 P27 EUR AT RGETHEBESEIX TR
FURZC AR, SRELOUEZETIAR L] GO U AE
THIAR LG =BEZE X (AR / 2O TR D o
2.3.4 HE P8 i BEASMEE UK RSkl
XIS OO UBON 10% 4 2R B MK ] 52
W A, HE 4ett, Jebs NI M 4544 A
T BRI
235 LGB A g SER S, B
RO, B NERBEAERCIILEH R, RN 4%
e, HRES BB e, JEM-1200EX %
SFF L A IO O LA AR A A T
2.3.6  SEMER PCR ATIICULZHZR Nef 2 FILLT 3R
A AHE (HO-1) mRNA ik K Trizol VAHEHLL
JULE RNA, 57 cDNA & /K 5 : 5X AMV Buffer 2.0
uL. dNTP Mixture 2.0 uL. AMV 1.0 pL. Oligo dT 1.0
uL. RNase Inhibitor 1.0 uL+ &t RNA 13 uL (2 pg),
42 Ciisk M 1 h, 75 ‘C. 10 min KiF AMV,
PCR [ VA#H] Roche 22 F]#) SYBR Green PCR 7]
& SR Nef2 RS 14 5°-CGGCATTTCACT
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GAACAAGT-3’, 5149 5-TGGGTCTCCGTAA
ATGGAAGA-3’; HO-1 15149 5°-GCGAAACAAGC
AGAACCCA-3’, Fif51% 5-GCTCAGGATGAGT
ACCTCCCA-3’. L B-actin HHNZ, LiiF514): 5°-ACA
TCCGTAAAGAC CTCTATGCCAAC-3’, Fii5|4:
5’-GTGCTAGGA GCCAGGGCAGTAATCT-3".
24 HiItEHE

K SPSS 17.0 Zeil kA, HHLAx +5 F0K,
KA ¢ KL AT AL LA
3 #R
3.1 XhLEE ST ERAYS20m

ERFARALE:, B4R ROHEE ST B
B (P<0.01); HERYILLEL, PTS 45, 90 mg/kg

2 K BHPE 2 203 REFIH ST Bedfirm (P<<0.05.0.01),
PTS 22.5 mg/kg HICHI M, Z5RNEK 1,
3.2 fF CK-MB. cTnl. IL-6. TNF-a 7K#0
1O BAESE E AR Ee ) 89 22 M

EEFARALE:, BRI RIMES CK-MB.
¢Tnl f¢ IL-6. TNF-o KU1, ZRrEZE (P<
0.05. 0.001); SHINAILLEE, PTS 45 mg/kg 41K
% CK-MB. cTnl A TNF-a /KF-@ERE (P<
0.05); P24 5 PTS 90 mg/kg 240 CK-MB.cTnl.IL-6.
TNF-o /K34 B BRAT (P<<0.05. 0.01). SR
LbAE, PTS 45, 90 mg/kg 4134 fg i 25 B4 MIRT K Bl
DVYUEZE AR EE] (P<<0.05. 0.01); PTS 22.5 mg/kg
AR LL EFRPRITC B, SRR 2,

1 PTS{ERRE MIRI KR /(L EE ST BT (X L£s,n=8)
Table 1 Changes of ST-T of ECG in MIRI rats after treated with PTS (X *s,n=8)

4] 1 (mgkg™) BRI F I A ST B/mV PRI ) ST By/mv
5 min 30 min 5 min 30 min 60 min
BFAR — 0.04+0.01 0.03+0.02 0.03+0.01 0.0440.02 0.0320.01
i) — 0.19+0.04" 0.22+0.03% 0.20+0.05" 0.21+0.03" 0.18+0.04%
SM 450 0.06+0.02" 0.124+0.05" 0.17+0.02° 0.10+0.03" 0.124+0.03"
PTS 225 0.18+0.04 0.20+0.08 0.19+0.06 0.194+0.05 0.184+0.02
45 0.1540.03" 0.1840.03" 0.15£0.05 0.160.04" 0.14£0.04
90 0.0840.03" 0.1440.03" 0.1740.04" 0.1240.02" 0.1340.05"

SBFRALLR: #P<0.01; HSER4LE: "P<0.05

"P<0.01, FIA

#Pp <0.01 vs Sham group; "P<0.05 ""P<0.01 vs model group, same as below

%z 2 PTS 3 MIRI KRR M1;E CK-MB. cTnl. IL-6. TNF-o 7KK fB5LER LLBIAIRNE (X £, n=8)
Table 2 Effects of PTS on contents of CK-MB, ¢Tnl, IL-6, TNF-a, and myocardial infarction size of MIRI rats (X *s, n =8)

My FE/(mgkg) CK-MB/(UL"') cTnl/ngmL™") IL-6/(pgmL™")  TNF-o/(pgrmL™") MUV ZE A L 41/%
TR — 442.10+171.50  0.07+0.02 175.75+22.04 84.251+16.43 0
iei) — 683.90+111.50"  0.38+0.11"%  220.13+19.08"*  228.13+18.59" 21.97+10.21
SM 450 458.60+ 9424 0.21+0.07" 196.63+15.45"  206.19+16.41" 11.54+ 6.68"
PTS 225 601.78+10524  0.3240.15 219.97+17.08 220.14+16.33 20.08+ 9.57
45 51640+ 76.52°  0.2540.10" 211.38+19.83 210.25+13.00" 1197+ 503"
90 483.80+120.70"  0.2240.08" 200.97424.55"  198.13+£13.82" 10.06% 4817

SETAR4IE: *P<0.05 "P<0.001, T
¥P<0.05 " P<0.001 vs Sham group, same as below

33 MLAURER SN

AR 280 JUL T ST i B 2, Lo JUL AT K SR
R, MIIRLLRE,  DRAEAN B ) [ R v s 4 i
e, WLz, DI 4Egeniin . SR thas,
BH A 25 20 0L TR i B B s, WUR T 4EHES
B, AR EMEY KM, PTS 90 mg/kg 4
Lo JULTE) SR I W S gt WU LT e A3 5E, 3

KRR SN kIR SE . PTS 45 mg/kg 20T Wil
WL AR BE A, WL AFEHE Jy 2455, LA
MM RsE. SR ILE 1.
34 OB RS R R IR

H5E 70 ZH 0 JUL A0 8 Tl 45 ) 2 TR P S P A A TR
Zo MBI 2 m ik, WIeZHEpIZEEL, W
DT, Wk, bR, SEBr. BHTEZ
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A URSEHE, LZZHEFIEETT, LT WIS e s A
W, SRR PATHRI T R 2 18], Gy A
SeH%. PTS 90 mg/kg A G B AT LUAS, 45 Hy e
SRS DUBEA SR, DL HEp B
Fro WU S0, o AREA R, g AT

rickiil SM

WEMGERTE, &N RREETD, SRS, W
Pt 7% . PTS 45 mg/kg 4H: WU T, £
FiARI . 45 KR W] PTS 90 mg/kg 4178 3 O L
20 AR 5 R (R B A AR P 2R PT'S 45 mg/kg 20
We g WK 2.

PTS 45 mg/kg

PTS 90 mg/kg

El 1 PTS X MIRI KER /O ALE LR RIE I LB R
Fig. 1 Effect of PTS on pathological changes of myocardial tissue in MIRI rats

kit SM

2 PTS Xf MIRI KR OB LRI RN
Fig. 2 Effect of PTS on myocardial ultrastructure of MIRI rats

3.5 FOHLARE Nrf 2 $1 HO-1 EERIZHIF N
FERZH Nrf 2 A1 HO-1 mRNA /KPS TR 40
W2 T % (P<<0.05), PTS 45 mg/kg 41 mRNA /K
W1 Thmr, ol AL 3.62 Al 5.43 fiF (P<
0.05), PTS 90 mg/kg 4, 55l WAL 4.47 FN
8.5 fr (P<<0.01), 2 A ZERE%. 4RIKE 3.

3.5
[Nrf2
301 HuO- ki
E 259
7& sk
20
<
2 15
£ 1.0] N
0.5 oy
JiN N N e B
BFEAR B SM 45 90

PTS/(mgkg )
3 PTS 3 URAVAAAR Nrf2 0 HO-1 B E ik A5
Fig.3 Effect of PTS on expression of Nrf2 and HO-1 gene in
myocardial cells of MIRI rats

PTS 90 mg/kg PTS 45 mg/kg

4 g

MIRI S Fi5 0o L8 52 35 AK s i) e 1 s 44 384) i 97
VETE, WUINEE, SR nT A AN AT A
™, BRSPS R W, & KNS B
FAARR B AR RO UL ML PR S 9 8 (MDA 7K
s 0BT LA B T A, 9RO L AN A
i, W LIhhEe, g xR AR E ] .
X A e O 5 A Wistar K BRIy 35 UL, 1f)
EFHEPINAN PTS B RAANSEH Re Rgos
Re. Rh;. Rf, &R IR, BRAZS AT ROSL, HAR
PTS ZYSE 17348000 LA Mo 5 B0 B K 1k 46 30 () 4 v
H KO AN BB E AL S E08 D, SR ALY
RN . 78 PTS BN 2 2 1F Rgyv Res-
Re. Rhy HAFHEEHAAEH . NS 21T Rg, 2
UL Tt #2, 6F MIRT 40 B i -4 {4
P,

—H LK, FEIRR EX O ZE . L9 LA
JUUAS B0 5 o483 42 12 32 973 1 72 W e ARl 1 KB 1t
OGRS, JUHEE CK-MB AW m ik b
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HRHETRAR Y Bl S ACE AR i, R
FRMHED, 22 RO CEAR N EL O I P
Rl Aokt L8 ) o OGVE, Tl KO3
gl OB OER, B O IR 2 W B
R ISR &2 —, EIRRK S )2 N
o AWFEEEREY, PTS A8 AT MIRT Fi8Y
KU CK-MB. cTnl /K.

MIRI & NZHUHIS 5. 2 HZEAHIRN S
IR E AR . Tk, KEFITERM,
RAE S NARZ T MIRT (R8s CaJ L it i) B 3
RAIE SN, FREFE NS T JORE S U JOREA oA
VLN B A 80 (R o R v A T A A
MIRI 3 7 A PR 40 A2 40 i 55 9% e 4 R T
I 25-1 (IL-1). IL-6. FI4/r%-8 (IL-8)
A1 TNF-a, Kimr=4E ) IL-6. TNF-a 2507 2 5E K 1
IS AHN )2 AR, FERERT JRE T I AE R, T RCE
PEOGER, IO IL-6 A8k 40T i S b
T, BERRN AN ZRKIEIRL O, 5T #58%
SR R AT, TNF-o0 2 —Fh B SO RE 1
WFFE R I MIRT o O UL R s 40 i e e
JBCH K& TNF-o, B IA K TNF-o 1] LIS 2
T A2 S Ly UL RE T 3 Do LR A ™, 3 2635 )R
T v ORI R 0 M SR TR o> TRk, 5
TR RGP N BT DL ) i ol P
DX ISR, s 40 2z 0 P 20 B R 10077 pAy gt
1AL O I B IRAE T4, B MIRT 5451200,
MEH 725 T MIRT R, JORE MR 1 F8 m
S e S Oy UL S FR TR A R bR Y
FH MIRT K RIS T 2ORE D HERR, ) BUAF R
POONUVERY . ARSzgt st LW, PTS REFFAK
MIRI K R 9858 K- IL-6 A TNF-a 7K, i
Tk BAR LA R ) 28 P S N sl Lo L3493

HO-1 241y — P Ul 8N Ig
B, EVURNECIRES T RILENERIE, BHED
BVER o« EERIBFFURIL, HO-1 & AR
YER, FFEEFIE HO-1 (I P B 40 L e % B i
T LR 20 B 365 B 11 28 P 35305 R0 4 g 124
Nrf2 R 45 G NIl (ARE) (AR5
PRIF, Nrf2 WA A S 2 457 1) 40 A R G A [ 905 =3¢
K744, HLFE ARE. 4 74T PTS X MIRI
LRI LA, R SERE R PCR J7i%, 8T PTS
7 MIRD i 2 rp 3 SR N2 e HG i 45 I A A
HO-1 ) mRNA KA L. g5 RRNT, BRI

Nrf2 Fll HO-1 % /KPR TR TFARA . ek
AF Nrf2/HO-1 FRiENAZIE R, ASHTFT I 45 F A
S5 DT e B il PR S ROWL SR I (] ¢ PTS
AEfE ISR Nrf2/HO-1 #:5%, HHEAMEAEME, &
W1 PTS O IR H AT e 8 0% Nrf2/HO-1
{5 55 355 5O WA R P Pt 245

g PR, ARSI NSRRI
KIS Z XS MIRT HEAT W%, PTS Al
MIRI A B LY 4 50 DR HERR, B AR I O [ L
P PE, PR O ML, X MIRT G LRA
TR ER, HHLHI AT §E 530S Nrf2/HO-1 5 55T
B K,
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