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[ Abstract] Objective To observe the effect of ginsenoside Rb, and Re on cardiomyocyte apoptosis and ex-
pression of Bel-2, Bax, Bad and Fas gene proteins after acute ischemia and reperfusion in rats and elucidate the pos-
sible mechanisms. Methods The ischemia-reperfusion heart model was made by ligating the left anterior descend-
ing branch of coronary artery in Wistar rats. The apoptotic cardiomyocytes were confirmed with transmission electron
microscopy and counted with in situ nick labeling (TUNEL) method and light microscopy. The expression of Bel-2
Bax ,Bad and Fas gene proteins were studied by immunohistochemical staining. Mean optical density (OD) value of
the gene proteins expression were quantitatively examined by image analysis system. Results A. The apoptotic car-
diomyocytes were not observed in the sham-operation group. The number of the apoptotic cells were 134.45 +45.61/
field in the ischemia- reperfusion group, 51.65 + 13. 71/field in the ginsenoside Rb,-treated group and 90. 66 +
19.22/field in the ginsenoside Re-treated group, respectively. The differences were significant among the three
groups (P <0.01) ; B. Bel-2 Bax ,Bad and Fas gene expressions were increased significantly in the ischemia-reperfu-
sion group, ginsenoside Rb, and Re-treated group compared with the sham-operation group (P <0.05). There were
no significant difference in terms of the Bel-2 gene expression among the ginsenoside Rb, and Re-treated group and
the ischemia-reperfusion group (P >0.05) , but Bax ,Bad and Fas gene expression were decreased significantly in the
ginsenoside Rb, and Re-treated group as compared with the ischemia-reperfusion group (P <0.05). Expression of
Bax gene protein was inhibited significantly in the ginsenoside Rb,-treated group as compared with the ginsenoside
Re-treated group (P <0.05). The ratios of Bel-2/Bax,Bel-2/Bad and Bel-2/Fas were increased significantly in the
ginsenoside Rb, and Re-treated group as compared with those in the ischemia-reperfusion group and sham-operation

group. The ratio of Bel-2/Bax was greater in the ginsenoside Rb,-treated group compared with the ginsenoside Re-
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treated group. Conclusion  Myocardial ischemia- reperfusion could induce cardiomyocyte apoptosis, and ginsen-
oside Rb, and Re could significantly inhibit cardiomyocyte apoptosis induced by ischemia-reperfusion in rats. Ginsen-
oside Rb, and Re inhibited cardiomyocyte apoptosis by inhibiting expression of pro-apoptotic Bax, Bad and Fas gene

and raising the protein expression ratios of Bel-2/Bax, Bel-2/Bad and Bel-2/Fas. Effect of Ginsenoside Rb; was more

effective in inhibiting cardiomyocyte apoptosis than ginsenoside Re.

[Key words] Ginsenoside Rb,;

Ginsenoside Re;

Gene expression

AR R, NS RS B i s Ll &
NARSMIEA T A O WUFE B0 A R E RS
Gottlieb 25" 35 H 0> JILH L 5 78 O WL B5Je oy #5534 7
i SRV EAE ] . Al B AT am A K A FE AR SE 56
B S0 WU PR R B s B PR E T, O HLfg
JO Bl R A SO LA A T AS R
RAANSH FE NS, B ETE M6 E WA S 2
R 30 FhLAE 2 FIRON AR, AZS R
Rb, 1 Re 430l NS A5 FINS = BEH 4 57,
ANZ B Rb, F1 Re X i F-E 7300 WLAH B U8 T 1) 5%
M) A DG i PR R 38 1 A L HiE . ASBIF 9 UL N
Z 2 Rb, F1 Re JA Y7 5256014 0 LS it P-4 1 KRR,
WA F O U4R A T F11 Bel-2 ,Bax \Bad Fil Fas H£[H
B A FRR AR, I H A 7 3 X 3O JUL 4 B 0 T e
HHEFRIEWMES,

PR %

— RIS 4

R VB AT Wistar K B (T8 778 9, [) % B2 22 B
LRGSR ) 20 H R TE 200 ~ 250 g, HEAE N
B, BEAIL 7 R BT AR L] Sl R 41 . N2 2K Rb,
TRITLL(Rb, A7) A S BIK Re 1RIT 4 (Re 097
M), B S5 R, RPTKR Bel2 Bax ,Bad 1 Fas £
SLREVTA N Santa Cruz 28 6] 7= f, 2051 H At il 28
A DO 8wl R AL 2 A O T A D T -
POD 47 [ Boehringer Mannheim 23 F ;= dh, AZ R
# Rb, 11 Re( faiifK Rb, 1 Re) o FE 24 5 2E Wyl Sk
FE AR AR 54351 0704-2000 F 0216-2000.,

= ShW AL ) AR

SRR , A 55565 3 ~ 4 W Ia) B o0
JE 7E 3 K 52 e R 20 B RS A e A 4 4L 2 SR sl ik
HIBESZ (LAD) J& B Ol mE A, E P B . 30 min
JE PR B3R O ks O Bk AR LAD PS5 HLE 5
WU TR T e s PN 5 1 R B A T T 5 R R %
Yo SRIGEEG B, AN FRE R 25IEIT

1. Geifl P 4 . BRIl 30 min, TR 6 h, 4540
LAD Hi 10 min & F#lkid: g E#ER K 10 ml/kg (R,

2. Rb, VAYTLH . B 30 min, FEHEVE 6 h, 4540 LAD
HI 10 min & T # Pk dE 4 Rb, 20 mg/kg AT (0. 2%

Ischemia/reperfusion ;

Cardiomyocyte apoptosis;

Rb, A HIER K 10 ml/kg (KT ) .

3. Re VYT 4H . 1M 30 min, T 6 h, 45FL LAD
AT 10 min 5 F##BKEST Re 20 mg/kg A H (0.2% Re
A PR KRBV TR 10 ml/kg R ,

4 ABFARLL: FARLEEG L E 3 HIEAMIFA,HH
FLRMAZEFL LAD, 540 HT 10 min & T #f ki S A= 2
£57K 10 ml/kg 7K,

DLl 4 R BT FREE 6 h Wik absE, 57 R
LR 0 AR P K v A LR 7K O VA% F A o 2 i I
PP T AL O WL ZH 2 (B T 20 BBUA o0 58 iR A o
AL LAY ) |, 28 4% 2 W (% 1%DPEC)
FEJE A 6 pwm YIRS,

=BT RIS

S IPERE  2E RA TR ALK RSk AR BB S e
AR OB WIZHEL 0.5 ~ 1 mm®, UK A B SR K
A LI, ST EINR T 3% IR R E 2 1 b S bk
Ji 1% SRR [ 5 3 h, S8 J5 RS 16 B (K B
95% 90% .80% \70% ) Wii/K , A ER IR E & AL,
LR BEIR A ARG IR T AU (0 5 R TR BE AR

VU TUNEL 7508 70 LZH B Ao

L. A D) 7 R 2K

2.3%H,0, W& 10 min PLIER N TEME S LA
it 5 1

3.20 pg/ml & K37°C 4L 15 min,

4. %N TUNEL Wi 37°CHFH 2 h,

5. INIEH M7 37°CHFE 30 min, LA L fof
Bii IR S e

6. T N POD ¥ 37°C % F 40 min, LA bA:E
JE ¥4 LL PBS PE¥E 5 min x3 1K,

7. DAB/H,0, 37°C {4 3 min,

8. IAREEYL 30 s, KU, Wik, B, EH A,

FHE BN - AAH A S22 A48 €0 7S O JUL A B 9 7 PR
P FEEE WA 200 £ T AR AR LT A R T 40
JfU &S, R ZH TR 100 DMHRET (F54H 5 H ORI 1 5kY)
B B 20 ML) | AR S IO B E AR S i
AR,

AR LU 2 F RGN 3 R 2R 1 A ek

1. A 5D 7 BB 22K

2.3%H,0, W H 10 min PLIEFR AN TR S LA



- 404 - AR PR A S R 45 2003 47 %525 %% 7 ] Chin J Phys Med Rehabil, July 2003, Vol. 25, No. 7

MR PE , 224K ik, PBS 126 5 min,

3. AR E L2 M B AW, Z IR E 15 min,

4. S NPT Bel-2  Bax Bad Hl Fas £ 5
BEPUIR (BE5K U1 R A0 N —FPiik) ,37CHIEE 1 h,
PBS Pk 3 min x3 X,

5. IAE R bRIC DU 186,37 CHEE 15 min,
PBS %% 3 min x3 ¥X,

6. M MBI EEAR ICBE R BRI R,37CHF
15 min,PBS % 3 min x3 X,

7.DAB 0, HRKFE b BE, AR R E Y H
A

BHAME J2 R« DA 2 M 2% S B2 48 €68 Bel 2, Bax |, Bad
Fl Fas 85 13235 FHE , 780622 W 308 400 £5 F FHEI £
AT R GUIN G B, AR ALk 10 DRUEF (B4 5 B
KT 561 R, Bk U0 F B2 AR ) 430 00 &
SRIG TR SEAE A A AR

AR L

B IIVL (7 £5) TR TEREAR I E 2 510
t K%

# R

— O UL T B TR S 2R SR

5T B R PR T AR L0 LA i A% K/ TE2S
B Y T A 320 AUHE LR b e 30 e R ek i
Db L 22 i S T AR 05 P AR A L B e P R T
PR SRR O O B A A A et A i
17 & ) U SA  N f  S (  YL a

DA T A AR

RFARAAR B ONIE T4 (B 1), sk P
A (K 2) Rb, {AI74L (K 3) Ml Re (97 41 (K 4) 35
K AN TR) AR BE (RO LR T B, S ot P e 2O UL A
M T %0 K 134. 45 £45. 61 /WEF, Rb, 1674 K
51.65 13.71 ~/FL Bf, Re G J7 41 N 90. 66 =+
19.22 A~/ 8,3 AR R BA B #2255 (P <0.01)
S R S B T LA S S5 5 %2 Rb, AT Re 1897
ZHLC LRI T 448 6 205 e o e 20 sk 20>, 10 B e
FRHE A AT LAS O LA B & 2B A T, Rb, 1 Re AI DL,
A0 Bl i TR O LA T, {2 Rb, B
ORI T E R 3 Re BE4F,

= Becl-2 Bax .Bad fl Fas LR & HFE A

Bl FET 20 Rb, A1 Re JAYT 4 Bel-2  Bax Bad
Fl Fas JEPRIER I RIB BB FARA I B3, Rb, Al
Re J6YT#H Bax  Bad Al Fas 3t K E (1 F IA 8Bl i 7
LB T, M Bel-2 3K 2R Y 2638 5 Bl il 78
WAL EZER, BTFARY S E AR E4 0 Bel-2/
Bax Bcl-2/Bad \Bel-2/Fas HAE I LB, 1 Rb, Al
Re JAYT 41 i O (B R P 41 9 238 K. Rb, 3697
21 Bax FE R 2K A 2B BAKTF Re JG97 4L, H Bel-2/
Bax HEHH B KT Re JGIT 4.,

ZE R Bl B R S Bel-2  Bax \Bad il Fas 5
R 1 2k B W18, Rb, 1 Re 38377 )5 f# Bax  Bad .
Fas JE [F 85 (1R IR FEAIK, {H Rb, 1 Re X it 1 578
T & 1 Bel-2 FE PR 8 11 0 28 3k 19 38 in G 10+ 4
. U888 Bel-2/Bax Bel-2/Bad \Bel-2/Fas HLAE I K&
A2k Bax \Bad ,Fas 3 PR 25 1 22 25 52 20 J0 ], 456 400 i .o
JULZH B 8 7= A Bel-2 3 K EE 1 ) A AR X 4 58 A 4,
Rb, il Bax A8 I8 RN 2 Re B IR
It Rb, 3974 Bel-2/Bax HAEHE Re iGIT7 41K, ELAR%L
P,

e ] ﬁ.['," r
' 3 l N e - <
. -y Bt . A il
= i g g . L4
. - x WL By e
P = - . . J e &8
N [ e
- * ‘[ : B
\ L4 _ ‘s < -
’ i s PR ’
¥ . s :' 4
- - 4 ] - ¥
c - s 4 « &

F - ~ 3 P T | -

s . - o * . - '
- 3 : Pl - |
ol e

\ Sty -‘f:_ ';’ - - ’
i .‘ N > .l Wa? A /
| T s v dt (,
Gl RN v /
- B "™ i J, i 5 [ £ e
L L} W/
P ? # L4
3 » ~f 3
AN .ty e
- 2 ‘ -
' i i 'l.‘- 7 - !
. 5 v _ p
- _\ ol A " s Y " -

1 BTFARARLOUIET 40 (TUNEL x200) ; B2 #rii
THHE AU T-41HE (TUNEL % 200) ; 3 Rby, JAITH W T
4l ( TUNEL x200) ; B4  Re Ay 4LONIAT 4 ( TUNEL x 200)

1 44040 Bel-2 Bax Bad Fas J& PR 85 1 #8688 FEH & HUAE

25 Bel2 Bax Bad Fas Becl-2/Bax  Bel-2/Bad  Bel-2/Fas
BFARA 0.0700 +0.01414 0.0960 +0.02716 0.1010 +0.02025 0.0680 +0.01229 0.7292  0.6931 1.0294
e i P 4 0.1190 £0.03446*  0.2070 +0.03945*  0.1370 £0.00823*  0.0900 +0.01767*  0.5749  0.8686  1.2796
Rb, JA¥7H 0.1250 £0.02953*  0.1150 £0.02121%%  0.1192 +0.01541*4% 0.0700 +0.02309”  1.0870 1.0487 1.7857
Re JByT4 0.1350 £0.02799*  0.1200 £0.02789*2% 0.1160 +0.02716°>  0.0750 £0.01958>  0.9167  1.1638  1.8000

T Bl P AL S I TF ARG, * P <0.01;Rb, Ml Re IIT A ST RAE,#P <0.05,%P <0.01;Rb, M Re 107 415 Sl i 77 41 He

,2P<0.05,22P<0.01



rrAE S S REE 245 2003 4E 7 45 25 B 7 )

Chin J Phys Med Rehabil, July 2003, Vol. 25, No. 7

- 405 -

i@

YU TR — Rz SE R P 10 s st T, 3%
PRI T 538 0 i 3l B LR 1 #6558 . Bel-2 /&
Forp—h S B ) F A 40 i 8 T 2L X, Bax . Bad il Fas I
SRR T AR B RE R Bel-2 JE K 5% AR 5138 i
AR v 4 R A ) 0 S 78— SR A s Lok AR AR Ak T2
PR AR I R A R S 1, N ITTSCRE R 5 4l e T, A
F5E KB, Bel-2 %R (A6 1 i LR AR 2 R H:
55 HA % B 5O R[] A B S A R K B ) T 45
0 I ELIE R ) Yl 8 SRR BE A EE HAH Xk
HRHBERRAIRE " . —J5 1 Bel-2 5 Bax 25418 i+
A BRI Bax 2835 ; 75— J7 T W1 Bel-2 $EIR fL ok
Bad 5 Bel-2 #0456, Bax Bl 3% — SRAKFPoRE L 1 Ok Ui
B Bax SRJ5 AT LATE B S A0EAE T AY [R] 0 — SR 1K, 24
H o) (o BN R S5 R SR A B B T RE , 21T S B0
2% C M apaf-1 BEELA MY | )5 8l Caspase [if§ 22 25k [
NI S BT, P98 &P Fas 760 ULAIAE
AEEFRE TR ONAIE Fas/FasL JET-Z K55
SR AR T RS E P I HL A Bl
T Sl AR b 2 RO LA 9 T 50 B S o, )t
PEA Fas ZKFRI B B3 HI-"%) | Fas 5 FasL %54 )5  Fas
= RALMBEGS , i 5Ek 5 11 FADD/MORTI1 254 | Fas
b, JFiEid FADD 4 N A A9 FET -850 45 38 ( death
effector domain, DED) %54 caspase-8 , fit # H: H B 161k,
I ik 2 AR AAE TS s ) SR T, WS
PR T2 S F A 0 B A AR S P TR g R (9 e 18 9%
YIAHSE i HARSS T 08 T3] 3 PR ik = S R T
BRI LR

AHIFE P UE S JIL S5t 0 P8 8 1T 475 0 JUL 40
AT IFH RS B Rb, Fl Re ¥4 1 25 9/ ik .
PR LA B T VR, i Rb, O L2 e
T-VERIEE Re 4T, i1 Sy 2 AR A I 2 B, 0 UL B3
I P 7 {8 Bel2  Bax  Bad H1 Fas 3L [ 1) 36 34 B 5 4
Jin,Rb, 1 Re 1A 77 B 4] Bax  Bad ,Fas JE[H 93K,
EXF B i FEEE VR IS 1) Bel-2 L DRI 1 2k A B i g
B B INHIVE T, S£3 Bel-2/Bad Bel-2/Bax  Bel-2/Fas H
{EAHEC . TESE T Sl PR A 45 238 121 175 % Bax  Bad
Fl Fas MRIBHG N FECONAIEMAT:, AS B W Rb,
F1 Re 3848 J1 il P VR EE O JUL 2 B o ) A1 0 T L ]
Bax .Bad Fll Fas FJZR3K, TN 14 K Bel-2/Bax . Bel-2/Bad |
Bel-2/Fas FUAR, it b AL e 20970 i) e ot P oL
SHRELYE T B4R A, DTRG0 LS I P T B .
Hh,Rb, V672 Bax HE K& HRIB W WAL T Re 1GI7 4,
WILHA Rb, #IHLCHLANMEIE T-/E % Re 5549 R R ]
RESE T BB I T L0 T- 26 Bax 143K,

10

11

12

13

14

15

16

17

18

Z £ x @t

Maffei-Facino R, Carini M, Aldini G, et al. Panax ginseng administra-
tion in the rat prevents myocardial ischemia-reperfusion damage induced
by hyperbaric oxygen: evidence for an antioxidant intervention. Planta
Med, 1999, 65: 614-619.
KA, TR, R, % AZ TRl wx S8 RO LSk
PR R R BT 5. P BB AR 0 AE, 1998, 18 369-
370.
MR, U, sk, A RSMERR A S B 2 WL
PRIPER. RN A SRS, 1998, 14 366-368.
Gottlieb RA, Engler RL. Apoptosis in myocardial ischemia-reperfusion.
Ann N Y Acad Sci, 1999, 874 . 412-426.
XIEE, XUIER, HEdF. A S0l - o Bc WLAE 8 T2 4 52
Wi SRR SY. b I8 U S S AN AL A, 2000, 9: 261-263.
Strasser A, Harris AW, Jacks T, et al. DNA damage can induce apop-
tosis in proliferating lymphoid cells via p53-independent mechanisms in-
hibitable by Bel-2. Cell, 1994, 79 329-339.
Yin XM, Oltvai ZN, Korsmeyer SJ. BH1 and BH2 domains of Bel-2 are
required for inhibition of apoptosis and heterodimerization with Bax. Na-
ture, 1994, 369 321-323.
Oltvai ZN, Milliman CL, Korsmeyer SJ. Bel-2 heterodimerizes in vivo
with a conserved homolog, Bax, that accelerates programmed cell death.
Cell, 1993, 74. 609-619.
Yang E, Zha J, Jockel J, et al. Bad, a heterodimeric partner for Bel-
XL and Bel-2, displaces Bax and promotes cell death. Cell, 1995, 80
285-291.
Green DR, Reed JC. Mitochondria and apoptosis. Science, 1998, 281 .
1309-1312.
Cook SA, Pool-Wilson PA. Cardiac myocyte apoptosis. Eur Heart J,
1999, 20 1619-1629.
Tanaka MT, Ttoh N, Adachi S, et al. Hypoxia induces apoptosis with
enhanced expression of Fas antigen messenger RNA in cultured neonatal
rat cardiomyocytes. Circ Res, 1994, 75 426-433.
Watanabe-fukunaga R, Brannan CI, Ttoh N, et al. The ¢cDNA structure,,
expression, and chromosomal assignment of the mouse Fas antigen. J
Immunol, 1992, 148 . 1274-1279.
Felzen B, Shilkrut M, Less H, et al. Fas (CD95/ APO-1)-mediated
damage to ventricular myocytes induced by cytotoxic T lymphocytes from
perforin- deficient mice: a major role for inositol 1, 4, 5-trisphosphate.
Circ Res, 1998, 82. 438450.
Stephanou A, Scarabelli TM, Brar BK, et al. Induction of apoptosis and
Fas receptor/Fas ligand expression by ischemia/reperfusion in cardiac
myocytes requires serine 727 of the STAT-1 transcription factor but not
tyrosine 701. J Biol Chem, 2001, 276 28340-28347.
Yue TL, Ma XL, Wang X, et al. Possible involvement of stress-activa-
ted protein kinase signaling pathway and Fas receptor expression in pre-
vention of ischemia/reperfusion induced cardiomyocyte apoptosis by
carvedilol. Circ Res, 1998, 82; 166-174.
Ashkenazi A, Dixit VM. Death receptors; signaling and modulation.
Science, 1998, 281 1305-1308.
White E. Life, death, and the pursuit of apoptosis. Genes Dev, 1996,
10 1-15.
Jayanthi S, Deng X, Bordelon M, et al. Methamphetamine causes dif-
ferential regulation of pro-death and anti-death Bcl-2 genes in the mouse
neocortex. FASEB J, 2001, 15. 1745-1752.
(WicHé H 391 :2002-10-29)
(ARG T )



	200307 18.pdf
	200307 19.pdf
	200307 20.pdf
	200307 21.pdf

