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[ ZE] B A TLEMREANEER TR y(PPAR-y) T AL LHF Rgl 3 K R sk o B3 2 (I/R)
JE SR FIRATAER, Bk 72 R SD RAMMS HBF R4 (SO 4) hh FiEa (/R 4) AL Rel
21 (Rgl ) ASZ3F Rel+FHK 7 BAL (Rgl +ROS 21) , 6 Z K A AR IR AT B L 4300 7 k2 5 VR BA
SO 2 I/R A% T A 5 3K T3 Rgl 24T 40 mg/kg A S 23F Rgl F78.Rel +ROS 284 F 40 mg/kg AR L3
B 6 mg/kg FAEFVEATIR, Bz 6 h ey B Pt o BYn, F#E6 h SHM-CIL/R @R S ILEE XM
RE T 8948R M B -F kB (NF-kB) .NF-kB #7#| B F (1-kB) .PPAR-y #9 Rk K-F R 5 SO ArkE /R 4
89S HE K F R BAmE S T/R & AR BEER WUBR B (CK) B B2 JUAR i B8 ) T 84 ( CK-MB) | LA bt .8 (LDH) A
BIIFLE T oa(TNF-a) G amfen% 18(1L-18) \P it % E it #F X4 3 & NF-kB PPAR-y £ A K-F 3o 23 hn
I-«B ZZXRFHARKRY, 5 /R AE Rel ey SR THRKE, S I/R @4, CK,CK-MB, LDH  TNF-a  IL-
1B.P & #% E it HF & &3 & NF-xB PPAR-y Rk K-F 3 R ), 1-«B £&K-F 234, 5 Rgl 400L4%, Rgl
+ROS B85 2 % F A0kl L I/R @42 CK,CK-MB LDH TNF-o . IL-1B.P i # % F 4% % 4% & NF-«B,
PPAR-y %A K38 B3 m 1-kB KA AP kY (P 3<0.05), &it AR LF Rgl i@iddy4 PPAR-y A~F
B EFERFREERACIYR B SEEF,
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Regulatory effect of ginsenoside Rgl on arrhythmia after myocardial ischemia-reper-

fusion in rats based on PPAR-y

HAN Zhilong, WANG Jing, WANG Lianyou, YU Linjun
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[ ABSTRACT ] Aim  To investigate the effects of ginsenoside Rgl on arrhythmia after myocardial ischemia
reperfusion (I/R) in rats based on peroxisome proliferator-activated receptor-y ( PPAR-y). Methods 72 SD rats
were randomly divided into sham-operated group (SO group), ischemia-reperfusion group (I/R group), ginsenoside Rgl
group (Rgl group), ginsenoside Rgl + rosiglitazone group (Rgl + ROS group). The left anterior descending coronary
artery was ligated in the last three groups to establish IR model.  The SO group and I/R group were given saline interven-
tion, the Rgl group was given 40 mg/kg ginsenoside Rgl intervention, and the Rgl + ROS group was given 40 mg/kg gin-
senoside Rgl + 6 mg/kg ROS intervention. ECG was monitored during 6 hours of reperfusion. ~ Myocardial I/R area,
myocardial enzymes, inflammatory cytokines and expressions of nuclear factor-kB (NF-«kB) , inhibitor of NF-kBand PPAR-
v were detected after 6 hours of reperfusion. Results Compared with SO group, arrhythmia in I/R group significantly
aggravated, myocardial I/R area, the contents of creatine phosphate kinase (CK), creatine phosphate kinase isoenzyme
(CK-MB) , lactate dehydrogenase (LDH) , tumor necrosis factor-a( TNF-a ) , interleukin-1B (IL-1B) , P-selectin, E-se-

lectin and the expression of NF-kB, PPAR-vy significantly increased, while the expression of I-kB expression significantly
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decreased.

Compared with I/R group, arrhythmia in Rgl group significantly improved, the contents of myocardial I/R ar-

ea, CK, CK-MB, LDH, TNF-a, IL-1B, P-selectin, E-selectin and the expression of NF-kB, PPAR-v significantly de-

creased , while the expression of I-kB expression significantly increased ; Compared with Rgl group, the arrhythmia of Rgl+

ROS group significantly aggravated, the contents of myocardial I/R area, CK, CK-MB, LDH, TNF-a, IL-1p, P-selectin,

E-selectin and the expression of NF-kB, PPAR-vy significantly increased, while the expression of I-kB expression signifi-

cantly decreased.

mediated inflammation.
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PEAT 2 B AR B KA AR 7 RE % L 52 e it
JUUA it 37 9 T 9 e i, 45 R T 36k S ) JUL A8
(B2 e i C LR 28 Dy 1l 3 P 1 i i R rpr 2 th 3
P R A% B, — D THD 5 O UL A A A
T35 TG IO R e A XU o JUL e -
{1 (ischemia reperfusion, I/R) J&5 0o 2% 5 J2& 52 ) &
PO UREAE 8 TR 7 RO 15 O PR SE
KA R B, WO A R
A X R S O WU FERYTR YT 45 Jmy B 58 3

AZRBAF Rgl BAS = L&D iy st
By, BRA PR P T PR H R,
A0 I R KRR IPER . S Se i 5
KB, NS RH Rel RE IR O /R B35 £
R B0 L /R J5 O AR I R R RS 1
Rgl &A% ROV FH B9 23 AL R 58 4 B B
RS S T WL /R I O & A L
AN, b AR S B ) 0 B 524K y (peroxi-
some proliferator-activated receptor-y, PPAR-vy) 19 i
JEREE 50N /R J5 O AR H 1 & AR B DI G,
F b, ARk PPAR-y 7 AZ 21 Rgl 5 KL
WL U/R G OHEERH T VR T T T A5,

1 #EFFEE
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SPF At SD K B R it & 250 ~280 g.,10 ~
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A% B4 Rgl PPAR-y #% 30 7| Z # 7| B 35 1 &
Sigma 28] , B LF XK EWE & X ERHAR
Br BBk R R A A &aWE LEEENE, BA
RNA 42 HUiR 7| £ | SuperRTcDNA % — 4 & & iR 7l
& . UltraSYBR Mixture & 7| . % B F B ( nuclear
factor-kB ,NF-kB) \NF-kB #74#| & F (inhibitor of NF-

Conclusion Ginsenoside Rgl can improve myocardial arrhythmia after I/R by inhibiting PPAR-y-
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%4 EHE 60 min, SO 4L4% W A8 Bty 7 3 AT IR
W TR R AECET % F &% F, ERHATEL,

4 4 KRS 2 BT 4 T 7, Rel
M % F 40 mg/kg A5 B Rel FEIEES,1 K/ K5
Rgl+ROS %41 % F 40 mg/kg A % 2 # Rgl JE & E
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RFE ST B R E MR ARA 5 mL, E R E 20 ~30
min J& H # % 4 °C 3 000 t/min &2 10 min, 4 &
MEE R B U/R G AVHL, n N 2 Z Wk JE
HMEAK AR EA 4 CHELHF LL 12 000 r/min
LB 10 min, 2 5 EEE R, BLE K EEE
&, KA AL F R IR S T B B ILER B (cre-
atine phosphate kinase, CK) | % B Al B 1% B¢ & T %
( creatine phosphate kinase isoenzyme , CK-MB) | L &
i 2.5 (lactate dehydrogenase, LDH) #y 4 & , % Jf B¢
B 9, % BB R R AR 1 R B 3R 38 B F o (tumor nec-
rosis factor-a, TNF-a) | & 28 f /> % 1B (interleukin-
18,IL-1B) P # % & (P-selectin) \E # # % ( E-se-
lectin) 194 &
1.6 NF-«kB % PPAR-y By#&
1.6.1 NF-kB % PPAR-y # mRNA % ik 43,
KRJEB /R & AR, % F # 4 RNA 2 BUR 7| &
BRI B B RNA, % | SuperRTcDNA % —
A AR BOF 4L 2 B B RNA R 3 5K 7 ¢DNA,
A UltraSYBR Mixture iR 7| % ¢cDNA # & NF-«B
F PPAR-y #4T% £ & B PCR ¥ # , NF-xB 3| 4
JF 7| K £ .5-ACG AGC GCA TGC TAG CTA GC-
3' T ¥#:5'-ATA GCA TAT GCT AGC TCG T-3';1-«B
B8 4 F 7 A £ . 5-ATG CTA GCT AGC TAG
CTA AC-3', T :5'-TAT CGT ACG GTC AGC TAT
C-3';PPAR-y W9 5|41 /7 71 &y L3 :5'-AAC GTA CGT
ACG ATC GTA A-3', T i##:5'-GCG ATC GTA CGT
ATT AGC TA-3', 4% PCR K 5 th & B9 18 F B {5 1t
4 W mRNA %3k K F
1.6.2 NF-kB % PPAR-y & & 9 # i) 4 7K
REBRIROIMAL  mNEAXBREBEAL.
RBALFHEEA, FAOFATREEREMAR
HAHBL A BRI Bk B EEERES Ew
B 4 4 % (NC) JE, T & ¥ NC AN 5% Bt g 2 47
WA 2 h, B JE A\ NF-kB % PPAR-y 4 — 471
HACHEIR ;5 K, TBST HEEERBEE %
“HE I RERECLER A B R B EAL
wOREENREEIEALATALTEEAS FXAE B-
actin & A &AW A EEEWLEITHEE A KE AT,
1.7 SitZEHiE

K SPSS21.0 # fF F N #H, it B XK AL
BeirEz ko, AR EXFAEE KT 20407
I LSD R B H#AT W M L8, P<0.05 b £ 78 4
T E X,

2 # B

2.1 FBHEKBOBEERNTL

ZJ5 2530, Z 410 QRS I T R | = M RAEIR
B RSl R B R K R R 25
HEIT2E L (P<0.05), £ 1SD WM L. 5
SO H R HH, /R 2H K B HL BT QRS I % B |
SRR E M0 B ad S B B B, =
HRASFRSE I A B BB 5 /R AR R, Rgl
R RO H B QRS W T8 B 2= MR8 =
OBl ST A ek D | 5l d KRR SR ] BH
5% ;5 Rel 4 L%, Rgl +ROS 41K B0 v K Y
QRS W T8 R | = R R AU = O Bl At R A
A S 8, 2 e 1 R 22 i ) BH B 2 K (P <0. 05,
#1).

®1. FERBOEERERILEE (n=18)
Table 1. Comparison of electrocardiography indicators in

rats of each group(n=18)

P QRS W MR éﬁrlﬁﬁ] éﬂsﬁitﬁ
(ms) (%) AH(K)  FFEERTTE] ()
SO 4 23.51+5.23 1.42+0.24 0 0
I/R 41 34.62+6.73" 3.94x0.62° 2.39£0.52° 17.61%4.62°
Rgl 4 28.92+5.77" 2.21+0.45" 1.32+0.34" 6.72+0.95"

Rgl+ROS 4 32.12+5.42° 3.36+0.59¢ 1.89+0.37¢ 12.31x1.99¢

F 12.230 9.303 14.626 23.481
P <0.001 <0.001 <0.001 <0.001

P<0.05,a F5 SO 44 ;b S VR 418 e 5 Rel A,

2.2 BAKXROI /R MRAEE

S 2, ZAH BN /R AR LES, 22 73
HEIT2E L (P<0.05), £ 1SD WM L. 5
SO AR B HER, /R 4R BLAYC WL /R T AR I 3
hns 5 /R KR HE, Rl 40 R BAL.ONL /R A
B 5 Rel 41 HL#E, Rgl +ROS 4 K B0 L
I/R THFH R/ (P<0.05, K1),
2.3 HBAKRMFECAEERLLE

ZGI7 24570, Z A LY CK,CK-MB,LDH %
WK, Z S WA S FE L (P<0.05), £ LSD
WP, 5 SO R B, /R 41K BRI v
CK.CK-MB LDH & & W, 5 /R 4R b
5, Rgl 4R FUMTE CK CK-MB LDH &+ 4417 ik
b5 Rel 4%, Rel +ROS 41K RUIMTE CK ., CK-
MB . LDH &40 B34 (P<0. 05, 2) .
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B 1. SEXROHIUVRERMEE(n=6)  P<0.05,a N5 S0 41LE;b H5 VR ALLE ;0 B'5 Rel 4ILE
Figure 1. Comparison of myocardial I/R area in rats of each group(n=6)
2. SAKRRMFBOINEHIELER (n=12) Rgl 4K B0 L NF-«B A9 mRNA k7K ¥ K
Table 2. Comparison of serum myocardial enzymes in rats 7% 15 7K 24 B 1 s b ,1-kB i mRNA FIK K
of each group(n~12) G 1R KOF 4 0 BRI 5 Rl 41 ILEE, Rgl +
4 W CK(U/L) CK-MB(U/L) LDH(U/L) ROS 2ﬂj§fﬁ"[}ﬂﬂ.rﬁ NF-kB 1) mRNA %%ﬁ_;ﬂ(i'l&ﬁ
SO 2 45.12+7.85 5.64+0.89 126.58+19.39 E%‘:ﬁiiﬂ(ilz‘iéjfﬁﬁijm , I-kB E/‘J mRNA %%ijjﬂ(ilz‘&
VR4 238.72+45.59*  29.49+6.82° 369.72+54.48? EE%‘:{IE7J(E|Z:&@%E/)&//I\(P<O 05 [z] 2 lg 3)

Rgl 41 104.68+21.39"  12.17+2.32>  204.62+36.48"
Rgl+ROS 41  187.22+27.69°  23.12+4.77¢  315.78+49.79¢

F 10.569 12.821 9.291 NF-kB| se—— - ” sy

P <0.001 <0.001 <0.001

P<0.05,a 45 SO A H# b} 5 VR 4114 el 5 Rel 4 HEL . I-<B i N —

2.4 ﬁéﬂiﬁlﬁ\ﬂﬂqﬂ NF-«B %J‘?_{H’\thiﬁ B -actin .m
25795 25500, Z 40180 )L NF-kB |, I-kBmRNA SO#& VR#E  Rgtd  Rgl+

ROSZ

IRV R AR KK AL, 22w A S =

X(P<0.05), 4 1SD &ML 5 S0 4kt B2 FAKXBOHF NF-«B I-«B BB RZMLE (n=
B /R ARELL L NF-kB (9 mRNA ik FR 12

TE kKL B 1B 19 mRNA 25 ik K F Figure 2. Protein bands of NF-kB, I-kBin myocardial tissues
&Eﬁﬁﬁﬂ(—?ﬂjfﬁﬁﬂﬁﬂ\,ﬁ R gﬂjﬁﬁtlﬁﬁ, in rats of each group(n=12)
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3. EAKXBRLOAH NF-kB RiZBIEEB (n=12) P<0.05,a N5 SO HHE ;b 5 VR HLIE ;¢ b5 Rel HHE,

Figure 3. Comparison of NF-kB expression in myocardial tissues in rats of each group(n=12)
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2.5 FBAKXRIMFE RO S GE A EFRLE R

275 2245507, 22 40 8] I3 B0 L TNF- TL-
1B.P R E PR TR, ZRIH ST
B (P<0.05), £ LSD EPIM L. 5 SO R R
Feds, I/R 4K B 220 LA TNF-o TL-18 P 3%
BR EEFEZNE RSB S VR AR
B, Rel KRB KWL TNF-a IL-18 | P £ +£
FEBEBERZNTEIH R, 5 Rel 411032,
Rgl +ROS 41 K FUiL i K0 L TNF-a IL-18 . P
BER EEFEZN SR BIIN(P<0.05,% 3 %
4) .

x3. SEARMFEREMRREFHEEE (n=12)
Table 3. Comparison of serum inflammatory cytokines in

rats of each group(n=12)

- TNF-a IL-1B PEfEE EBEE
(ng/L) (mg/L) (ng/L) (ng/L)
SO 41 11.39£2.72  6.7120.92  35.15+6.48  24.65%5.54
I/R 4 29.39+6. 14 30.39+6.94" 113.29+16.58"103. 5817. 34
Rgl 41 16.72+2.94" 14.25+2.62" 59.79+9.20" 42.92+7.79"

Rgl+ROS 41 22.31+3.49° 21.92:+4.28° 82.39+13.38° 85.59+12.48°
F 4.330 6.771 9.118 12.181

P <0.001 <0.001 <0.001 <0.001
P<0.05,a N5 SO 414 ;b b VR 44 ¢ IS Rgl 41HE:,

F4. FEXRBONPREMHBEFHILE (n=12)
Table 4. Comparison of inflammatory cytokines in myocar-

dial tissues in rats of each group(n=12)

PR E X
s TNF-a(ng/ TL-1B(ng/ LR IR
| CHEM) s MEM) (pe/sg (pe/sg

BEA) BEA)
SO 41 1.88+0.32 0.93+1.16 10.39+2.12 14.412.52
I/R 4 7.69£0.95% 6.62+0.89* 30.29+6.49° 52.38+7.78*
Rgl # 3.02+0.52" 2.77+0.44" 16.47+1.93>23.10+5.57"

Rgl+ROS ZH  5.89+0.78° 4.94+0.62¢ 23.12+4.49° 41.28+7. 84¢

F 14.221 17.693 11.382 21.294

P <0. 001 <0.001 <0.001 <0.001
P<0.05,a 45 SO H L& ;b N5 VR HIHLH ¢ M5 Rgl HILHE,

2.6 FBAKBROAF PPAR-y RIEFILLE

297 25781, ZAL L AL PPAR-y i mRNA
RIRAT L ARIIAKE LA, 2R WA G2 R
M (P<0.05), £ LSD ¥EMM H#E . 5 SO KRt
BLOU/RAKREO L PPAR-y () mRNA ik /K F
R AR K B3, 5 /R AR R,
Rgl AR EC L PPAR-y ) mRNA kK M 25

HERRAKE W 0 5 Rel 4H AL, Rgl +ROS
ZHR BT PPAR-y i mRNA ik /K K&
IR BN (P<0.05, B4 ES5),

SO#H I/RéH Ro14H Rg1+
ROSZ

E4. SHAROUH PPAR-y IEBFRIEZMEER (n=12)
Figure 4. Protein bands of PPAR-vy in myocardial tissues in

rats of each group(n=12)

PPAR-y mRNA

$ & & P

B 5. SAXBOMF PPAR-y RIEMLILE (n=12)  P<
0.05,a F5 SO HIELE;b S VR 4L ;¢ A5 Rel 4L,
Figure 5. Comparison of PPAR-y expression in myocardial

tissues in rats of each group(n=12)

3% i

OHL/R 22RO NUESE R Z s A
BIT IR A2 B2 /R J5 O R0 10 & A S 5
FRHETIR YT S I 5 VA 38 00 5P A B8 DRSS 1Y)
BHE, ASET Rel 2AS = LHEPMig
A 0 ) EL A 2 R A FE 00 3 M 5T, ke LR
U /R B4 4L /R #0050 2R 17
PHER., ENHSCFEE ML ERA,AS R
1 Rl XHD WL /R 5 B0 3 280 B s 1E .
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A S0 o I T NS AT Rl 1 AR i
RUHEAT 900 38 3 6tk 3h ok 2 00 iy e S 45 L
AEONL /R BEAL FRETE 60 min J5 %O LA S
OULV/R HAR WS LI VR AR /R
AR AL CK ,CK-MB  LDH & & B & 34 i | ] it
/R @A COWLHE BT VR #4576 60
min (14 15 i A kO R PR MO A R I OO 1 T
AL U/R AR B AR B B Wom R e NS Bt
Rel TJA Rl 41K BUAY AL 2 5 B e 9 5
WL 1/ Rmia THFR 03O WUBE S 2 B s>, DAL
SRR A S B Rel fEBWEONL /R #5145, [
I AETR B O /R J5 A D AR 3

OWLY/R GO H 1 & A5 0 L2 M )8 7k
SEFI O LA A F A BES R 40
RE AR A B R0 N SR [ B
Yrszue e O LA 21 PPAR-y F ot B8 S 2 1
BUC AL /R JE DR FE B EZ AT, PPAR-y J&AL
AR A2 32 VA R 1 P S DR TR A R TR i 3
T ERIYEH R X ZR 5 PPAR R oiH45A )5,
R VA s i DR 8 15 0 7= A M L A 2 2 s 2
RS — 5T T PPAR-y 7TE A S Rgl b
O V/R 5D ERE P RIER, /R 40K Foo L
PPAR-y [ 3% 15 B 1 54, 1l Rl 41K B WL rh
PPAR-y [N 3 /D, $2/8 NS AT Rel Bt
0 /R O L PPAR-y 3635 76 A S B4 Rgl
T [RIEMH PPAR-y 38 71 % 46 51 i J5 , Rgl +
ROS 41K FLA-Co A 2 H B I i), 2R W PPAR-y
S BENE ) 55 NS 2 HF Rgl WOl /R J5 O
KRR, S R A S 214 Rgl xHO AL 1/
R G L B BTG 1E A3 20 (i PPAR-y Ak
VIS

TEC ILAR AL P, PPAR-y (930 RERE B 42 )3 3h
ZFPRAE AR T2k, RS NF-«B # 2| Ph[F
VEFH 38 0 8 9 40 Af BRI 10 g i, 1 T 3 o A 3 4R
RE 2 ket 0 WLAN I 4555 TNF-u IL-1B P
FER E RS2 5] PPAR-y [z NF-«B J8#1Y
ST T, TNF-a & TL-18 BA{E 4 1E 1 P 1k
HRE N E RBREAFMHEN, W25 REMNCR
BRI FRL ARG L /R SRR /R 4K R
s OLH TNF-oa IL-1B P ¥4 R E EHFER S &
Kot L NF-kB KK BT SR 0L 1/
R BBASAH R AT S W & AL BEUG . AS AT Rel T
T, Rl AR RIS O TNF-o IL-18 P 3£
2B SR8 LU NF-«B FRIA/KF-H ] 8
KT VR 4, #ER A S 21 Rel XLOHL /R 2

HRAESIL B S A MHIEH . 7EAS B Rel
T4 I PPAR-y 38350 5 4% 51 J5 |, Rgl +
ROS K EUMYE L TNF-a | IL-18 P #E#E R (E
PEHEZE i M LD NF-xB 235K X80 8 5 T
Rgl 2, 3R W] PPAR-y ¥ 3h 7 A 48 Il 59 N = %2 4%
Rel #3 /R O WLARAE 5L VR F , 1Tt 3 A
Z AT Rgl X I/R 0 WLASE K A8 40 il 76 FH 38 53
H PPAR-y M6k A 5, oL 7] PPAR-y /3
() JAE AL AT e & NS 4T Rl WpG 0 AL I/R
Ja DHERE I Filte

25 Bk , AZS A Rgl X RO AL /R 5O
R HAUCEEMBEEN, X —/EHS VR OHL
AU PPAR-y /510 RAE N 2 0l A G, A WF
FINRRZIETET NS B Rgl MR —FIESZ,
A Ja A — LT R R B I NS BT Rl 4524,
PLEAHG Rl (57RO

[ &% 30K ]
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