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Effects of Extract of Ginkgo Biloba on Myocardial Bcl -2, Bax and Caspase — 3 Expression in Type 1 Diabetic Cardiomyopathy Rats. Yuan
Fengju, Lu Lu, Liu Genlin, et al. Department of Pathology,The First Affiliated Hospital of Wenzhou Medical University, Zhejiang 325003 ,
China

Abstract Objective To study the effect of extract of Ginkgo biloba (EGB) on myocardial Bel —2 Bax and caspase — 3 expression
in type 1 diabetic cardiomyopathy rats. Methods Thirty male SD rats were randomly divided into three groups: normal control group
(Con) , diabetic group(DM) and EGB - treated group( EGB) ,with each group of ten only. Streptozotocin( STZ) was injected intraperito-
neally to the animals in later two groups to induce type 1 diabetic rats model and the EGB - treated group rats were injected intraperitoneal-
ly with EGB, and the same volume of normal saline was injected to the other groups. At the end of the 12" week, we used echocardio-
graphy to determine the left ventricular end - diastolic volume (LVIDV) , the left ventricular end — systolic volume ( LVISV) , the left ven-
tricular ejection fraction ( LVEF) and the stroke volume (SV). The left ventricle weight index .blood glucose and blood insulin were
measured. Myocardial apoptosis was measured by two ways. The one was terminal deoxynucleotidyl transferase — mediated dUTP nick end
labeling (TUNEL) and the other was the expressions of Bel =2, Bax and caspase — 3 of Left ventricular tissue, which were measured by
Western blot and RT - PCR respectively. Results Compared to Con group, LVIDV(P <0.01), SV(P <0.01), blood insulin( P <
0.05) and the Bel =2( P <0.05) of ventricular tissue were decreased in diabetic group, while the left ventricle weight index( P <0.01) ,
blood glucose( P <0.01), the Bax (P <0.05), caspase =3 (P <0.05) and Bax/Becl —2 were increased. After the EGB intervention,
compared to DM group, LVIDV(P <0.05), SV(P <0.05), blood insulin( P <0.05) and the Bel =2 (P <0.05) of ventricular tissue
were increased ,while the left ventricle weight index( P < 0.05), blood glucose (P <0.01), the Bax (P <0.05), caspase -3 (P <
0.05) and Bax/Bel =2 (P <0.05) were decreased, but cardiomyocyte apoptosis index( CAI) showed no significant difference between
each group by TUNEL stain( P >0.05). Conclusion EGB may play an important role in improvement cardiac function via increasing the
expression of Bel —2 and decreasing the expression of Bax, caspase —3 and the ratio of Bax/Bel —2. It suggests that effective regulation of
the expression of apoptosis associated genes in myocardial mitochondrial apoptotic pathway and attenuation cardiomyocyte apoptosis may be
one of the mechanisms for EGB to treat diabetic cardiomyopathy.
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PR WU A5G F 2 HATOF IS i 2 — o ARZ 1
W5 4 BUE DR 0 JULZH 21 b Lok AR 480 A 1R 2 (reac-

B R 9 O UK ( diabetic cardiomyopathy , DCM) [
#E 2 Hambry 45" F 1974 4F 5 U4, 2 i B IR

S T2 2 B 1469728 10 B LA 4 35 LT 5
A WL 0 JR K R TE 7 R B H A W 25
FRBEHG R 5P O LR . ARG 52 | LA
LA MBI = L o WL 5 2 4 4 i 56 5 1 5
T L7 3500 3 f 2 26 B0 K 0 WL Me 4 A0 6F 9 0 i
T W L T B R 4k L IF LA S R R
0 F7 SEU 5 LR B 0 JOLS 1 2 5 L 14
SR, 47 % DCM f#9 % 5 HLR BF 6 o S 1 U
. 44 -

tive oxygen species, ROS) 4 il ## £ | 31 4 1k 68 1 /) i
55 085 RO LR B L R 308 S L 15 5 5 3 ks I
AR LTI SE TR AR (T M &
BB T R SE g h kI EGB R AR A B 0 L2 21
ROS i) BB 3 B 05, 0 53 7 BHL i A7
Fpak—2 MRS o B i 42 Y (extract Gingko bi-
loba ,EGB) J& 1 L A i BIF 5% 1 kit 2 B LUAR A 0oy
JEOR, SR F I8 24 10 78 700 BT 4 IR 1% 8 vh 2, H: 32 g



BEAEpsE el 2014 4E7 A 5543 % %7

3 B I 2SRl 2 N IR AL G, TR S S AR A
HLAT T % 40 M P9 B 4l R R E T ONO I fE T
7K S 56 38 3 FH 8 R A B & (streptozotocin, STZ) %5 1
HUBE PR H R AT 5% EGB % BH R 5 O WL R RO
WL T ik A2 B 52 e, 5 7E B B EGB R 37 8% JR AR O UL
I 1 43— SELAIL A o

w5 HE

1. 314 :30 H SD ( Sprague — Dawley ) M ¥ K B, & i &
180 ~200g,2 ™ Bt , & i QR ER R =L w3y,
SEYG S Al E S 1 X1204139)

2. 330 FSCAS < i TR TR 2R (streplozotocin, STZ ) FIH 5 2
BB 4N T 3% [ Sigma 22 H] 5 4R A R HUY (EGB) 1 Tt
TORUES R K SR 259 48 7L HiE 45 Ol 100718 5 Johnson £ A5 7% 11
IBEASC 1 5 3% e i 70 5 14 ) T e A AR ) AR B ST
Vivid 7 #7403 F{Y , GE Health care ;Tunel 357 & T % K
73l Western blot AHOCER (1 —H1 . ZH W T8 2 KA H
ARBFGERT 5 42 & 61 7] & 0 F Biological Industries 23 7] ; RT
- PCR 514 BT F Lifg A T A Y T8 H R Al ; Trizol
W4+ Invitrogen 23 &) ; MUVB - 20 % i AR 43 0T R 58,k B &
[E Ultralum 2 & o

3. SR L A 4 K AR BT K 30 FUMERE SD K
B, SEREML 4> B IE B % FB 20 (Con 4 ,n = 10) FI3E 14 (n =
20) , 3 RS2 K RURE 26 & Wi ARG 10 )7 SRR AR 12h 5
TR STZ sy 1 RUME PR R R AL, STZ 4 5 720 J5 I 1fi #
13. 8mmol/L DA 135 Jy 5 A5 A By o 365 A5 A ) 114 K Bl 1 Bl AL
RLWLL B PR 41 (DM 41, n = 10) FI4R 75 0 42 B 4 36 97 41
(EGB 4 ,n=10), EGB 21 #% 8mg/ (kg - d) B Jfid: & EGB, i
DM 20 1 Con 41 W) 25 F 45 (A B A0 B ER K HE I 1 5 . BT A 3
WITETS S HAM T AR E e oK IR SR 5P I 1l 2 1
W, FESCH A 12 JE oK FE &0 s B A2 0 = Rg . 4
93 K BRUZE2E & 24h J5 FRE, F-4T Wi R R 1M %, ] Johnson
R 25 A3 o i £ R B A o W7 Sk AR BEJE R4 I 2 ~ 3ml,
FHF I 85 AN A8 o 78 VK b 3 5 B O U 20 20, R B0 I AR
FeU B W R BRSO B A AU T R R A ) A sl
BT - 80°C URAH URAE 45 1, I T Western blot ¥ & RT - PCR

4.5 A2 EDIRE T A 12 FAR M E L0 =) g
FHOGHR AR , S8R R B 7K & ST R B , 1 1 750 3l PRSI
LB YIRE, A I A A0 = EF K R A AL (LVIDY) (220
IR IAE B (LVISV) 38 700 % 4 1l 43 80 (LVEF, % )
= (LVIDV — LVISV)/LVIDV x 100% F 45 i &} ifiy & (SV) =
LVIDV - LVISV ,

S, OB R 20 i R S B H iR e T
SCUR A ES 12 JEZR SR W R SR v )5 Johnson £ A5 A5 i i
BEADU 2 A B ImME o W7 Sk AL FE R B, B 3ml 4= i, FH i f i2:
N I 52 3R KT o S o e AR e R s 3 A A S

6. #7720 % T 45 4L X A TUNEL 36 6 22 .0 % 0
ILAR M T AR L TR S IR R I K R TR
S AR FE B, B O U, 43 88 2 0 &, I I a0 IR A ZE D
T AL ERERB(LVVY) = AL EMEE/IAE,
B O Em AL, H 10% W e, DR ok B2 3] g ok BE 2 B
KA FIED A BB Sum, 55 IRER 13K, AR
AU 6 LD R, BN 2 WK, PR AR L BE %K . TUNEL %
(BTN YRy T Wi Fog LR vE U (5

7. RT - PCR 460> AIL4H g A Bel —2  Bax Fll caspase — 3
B mRNA 3Rk BUE &0 LA 21 (2 100mg ) |, $ I/ Trizol 13 I
BHRBLO NI S8 RNA, B Lpg (9 & #E 4T RT - PCR J i o
PCR 2 % 5% | o 4% B8t 7 & 6 47, PCR ¥ 3 4% 14 2 . 94°C |
Smin; 3 AT 35 MG A4S 94°C ,30s53R k 56°C ,30s FILE
i 72°C ,60s, e J5 72°C , 10min, 7= Yy #E47 B3 3K B, 1. 5% 3at
BB ,100mA ,30min, LYK 5 FA M8, B FH 68 I AR R G X 7 4
FEYHAT M BJE M B - actin( N B ) BEE NS L EBAR
W BUE DLW 3 Z B0 IR % B 9 e {E >k 3R . T RT - PCR
PHsImnEL,

#1 PCREYKEXNESIHFT

S 19 (5'—>3") K/ (bp)

Bel -2 Sense; CTGGTGGACAACATCGCTCTG 228
Antisense ; GGTCTGCTGACCTCACTTGTG

Bax Sense: GCGAATTGGAGATGAACTGG 366
Antisense ;: G TGAGCGAGGCGGTGAGGAC
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FEIRARTESE T o0 LA A I8 T 7 A DR O LIS v Y A7
SR E2E Y TUNEL 5256 v, 58K & B0BE IR K
RO LA B AEAE PR T, 5 1E 5 A AR A iR Y7 4 L
WA Z WS RST8] A A B X
Bl o SRS R 2 m R IE A A5 SRORAF, R R A 1
— BRI
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FEHAR R T-B/E R, (A 0R 745 LR AR I Y Bel -2
EcSve IR R it I e OR  E SP=S
AT, Bax/Bel — 2 1 L 5] 1 1 30 J2 AR, 2 Dk 2 48 i
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Bax il caspase —3 (1) 3% 35 A R i 41 K B9 B 0
0 Bel =2 WY RIKHTIN, 275 EGB XS4 IR 9 .0 UL
o 1) B A D 1 T R 3 AR 2 3 o o0 R DR i KRR
JULEH L A b 3R O T A O 6 R B R 58 (BRI Co UL A i 7Y
TR BT
S B R O WL Y & 2R 50 LA B 0 A T
KAREY) o o P8 T i & AR AT B DR e I b
FECROS RN 2, UM O LA L £ kL 4R Bax/Bel
-2 By Lb A T iR B —E 1 B E S KR caspase
GRS I S B . EGB B B R 5 0 LI 4 2
A, TT i 4T 46 B 1K Bax/Bcel — 2/ caspase — 3 i 2 9§ /D
o JLAH FEL A 8 T A AR R B sl sk A 0 0
JULYE T2 AH 5C 1Y 25 A J& EGB J& 97 0% IR O L 1Y H
AL Z—
2 3% 3k
| Hamby RT, Zoneraich S, Shennan L, et al. Diabetic cardiomyopathy
[J].JAMA,1974 ,229(13) ;1749 — 1754
2 Fischer M, Baessler A, Hense HW , et al. Prevalence of left ventricula
diastolic dysfunction in the community. Results from a Doppler echocar
— diographic — based survey of a population sample [ J]. Eur Heart J,
2003, 24(4) :320 328
3 FBEE SRR RO NURET IR DI REA 2T e [T ] B
223k 2013,19(9) ;1647 — 1649
4 R, LT RGO PRAE O WU [T ], EDRE PR 44 RE L2012,
20(10) ;794 —796
5 Westermann B. Bioenergetic role of mitochondrial fusion and fission
[17. Biochim Biophys Acta. 2012,1817(10) ;1833 — 1838
6 ZEJRT:, BRIE SR, ZE G, A AR A B IO X PR KRR O LR
Gt B AR [T vb B L 2R B 24 2% 6 ,2005,21(2) <176 - 178

11

12

e, AL AR A BRI B A 2 R AL B BT SR SR (T ]
[ 25 54 ,2007,13(7) ;111 =112

XUARAR, 22 KUY Bl 260, 4. AR iE SR U o0 T BB PR O L
KED AL TGF - B1 Al collagen ik K 8] B 4F 4k i s [J].
JE] 9 B AR HE 2 i, 2013,29(11) ; 2017 -2023

Bhattacharya S, Manna P. D - saccharic acid 1,4 — lactone protects
diabetic rat kidney by ameliorating hyperglycemia — mediated oxidative
stress and renal inflammatory cytokines via NF — kB and PKC signa-
ling[ J]. Toxicol Appl Pharmacol 2013, 267 (1) : 16 —29

Fischer M ,Baessler A, Hense HW , et al. Prevalence of left ventricula
diastolic dysfunction in the community. Results from a Doppler echocar
- diographic — based survey of a population sample [ J]. Eur Heart J,
2003, 24(4) .320 -328

i, FE AR UL B R O LR 2 s L T B xak o 7 B 5 Wil 1% BF 5 E
JE[J).ITTGEE 25,2012 ,47(5) ;434 — 437

WA AR L MR R O - LA R O UL KR
O UVE R 2 [T ] [ 2 e 4 ,2011,27 (11) £ 1532 - 1536

Bifcklund T, Palojoki E, Saraste A,et al. Sustained cardiomyocyte

apoptosis and left ventricular remodelling after myocardial infarction in
experimental diabetes. [ J]. Diabetologia,2004,47(2) :325 -330
Cory S, Adams JM. The Bcl2 family: regulators of the cellular life —
or — death switch[ J]. Nat Rev Cancer,2002,2(9) :647 - 656
TRANIY B B PR O U 550 LR B 98 T O BIF St S [0 . o
B AT 24 A5 ,2010,29(1) .82 -84
BB B AR 2 AU PR T R 2tk WURESE B9 I R R s [ 0] iR B2
#.,2012,4:312
Ghosh S, Qi D, An D, et al. Brief episode of STZ — induced hypergly-
cemia produces cardiac abnormalities in rats fed a diet rich in n - 6
PUFA[J]. Am ] Physiol Heart Circ Physiol,2004,287 (21 ) :2518 —
2527
XURR B8 75 22 8 IR K SR UL A0 A U8 o R R T A O B 1 SRR BF
FELIT. O i A% 2% 35,2005,10 (1) <4 -7
(Wehi H 1 .2014 -04 - 19)
(& 18 H #1.2014 - 04 -28)

CT EimEERNETMMETSEEEA
X H AR 37 BlE R 5 #r

REAB KRG A

o=

M BOR Ok

BE B0 CT SATEE S L T BT 651 1 798 B R 8 Ja 0 FL B T AR 5 6 B IR R TF 8. iR

OB O® OWEE OFIARE B R

i 4 A P 1 B

25 IR R 5T 9 K s 0 S8 3k 37 ) CT TS5 -8 v 1 INVBE T AT RS B A0 TR 950 < Je AL IR A, 0 HG R PR BB E AT A O

HATE E KA AR R S H (31271004)
P FL0 100853 Jb 3t A Jk 4% A B e 11 M 450 i 41
W IRAE# K8, T 15 48 : zhanghz301 @ aliyun. com. cn

.48 -



	YXYJ1407 43.pdf
	YXYJ1407 44.pdf
	YXYJ1407 45.pdf
	YXYJ1407 46.pdf
	YXYJ1407 47.pdf
	YXYJ1407 48.pdf

