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Effects of ginkgo leaf extract and diphyridamole injection on microcirculation
properties after myocardial infarction
TANG Li-xing' ,DAI Yong-qing' LI Xue-jun®”
(1. Department of Internal Medicine »Jialin Hospital of Chongging City »Chongging 400032 ,China
2. Department of Geriatrics , Southwest Hospital , Third Military Medical University ,Chongqging 400038, China)

Abstract: Objective  To explore the effects of ginkgo leaf extract and diphyridamole injection on the hemorheological proper-
ties after myocardial infarction,and to study the mechanisms reducing the elevated intracranial pressure. Methods In the prospec-
tive clinical study,the patients were divided randomly into two groups,treated with ginkgo leaf extract and diphyridamole injection
and traditional treatment respectively,and the changes of hemorheological indexes in the two groups were compared with each oth-
er. Results After the treatments the hemorheological indexes in ginkgo leaf extract and diphyridamole injection group (such as
blood sedimentation, hematocrit. blood viscosity, blood reduction viscosity, plasma viscosity, and erythrocyte aggregation index)
were lower than those in the contol group, which indicating better hemorheological condition. The differeme between the two groups

had statistical significance(P<C0. 05)Conclusion As compared with traditional treatment,ginkgo leaf extract and diphyridamole in-

jection may have better therapeutic effects in arresting myocardium edema, reducing the intracranial pressure and ameliorating mi-

crocirculation following myocardial infarction, by improving the hemorheological condition of patients.

Key words: myocardial infarction;ginkgo leaf extract and diphyridamole injection; hemorheology; microcirculation

oo JUL I Y8 A B 8 A 5 | A o WL R I O FUARE B 566 e It 2 o0
I 95 1 AR AR DR T2 L A A B ot O LA A L R
WL B3 O T RE D0 T G W 9 R B G, AR A R
A AR A I A A SR A0 43 S Al Ak 5 3 R BUE I B 4 TR A » 2
TR A5 Tl IL T4 B B A S A AR B 2 4 L % T s O WL B
RS IR O L B SR T, (EAR A 3R B0 L
HBE I S8 B 0 5 o (] 9 AP F SR A b . AR X LR AR A 3 B
TR0 LA ZE 19 35007 B HE b o0 WL I 988 38 728 25 B 5% W Sy R A 3K
TR T O LA AT 4 R4 B
1 BEER
1.1 — %ok L2008 48 7 H & 2009 48 7 H P9 R E it if
0 LB R 3 40 0 S TF 5 %t 42, Hovh 53 26 3], £ 14 4] 5 4F
iy 44~71 % -3 55.8 F, T i B B & WHO O LA 58
BWiARE . A S0 I 25 R AT A L 5 R B A A DL AR
e (D R EABEES E] /N T 2055 T 24 hy (2) 200 8 B Fo Al
R 3 30 A5 A6 00 UE S Ay o0 LA BE  H G & At o0 LG 25 B 5
B3 HEBR AR 58 SR IF R IR Y s (3D BE A R & A 3 e B A ok .
RAE A BE L O PRI 0 VG S 5 I VB R A R 5 ()
8 A 422 32 3 K AN R I ML SR YT . A S B 481 R B

& JEIHAE# . E-mail ; lixuejun3@163. com,

IR (2 A D FETo 3 o R X R 2 Bl L 0 435 2 AR A A A TR
18 i Mo 55 10 4l A 8 il s AR 48 ~70 % L3 (56 £6)
% VR [R) S 3 T0 L R TR R DR L A TR R
b o A P S e A 1 PR L ) A A AR AR A O
Ve i Jig 8 X A A 249 T S A B

L2 SRy ik Sl ARG S S Y A R AL T R A 40
{9 &5 0 o IR 20 ], Herp 55 14 81, 22 6 ], P 3 4Rl 56. 2
% BT AR UL /R A SE O LA I | 1k B R0 LA M
SELTYIE R HIRYT 14 ds SEI AL 20 44 Hoh 55 14 4], %2 6 41,
AR5, 98 BR W IR T AME IR TR A 20 mL.L 4§
K2 W, WS R RBAREEA B SR T AR R — B, 1
MERIT 14 do P BH — R HOR L ZRTHEIT 2R X
(P>0.05), AT L dk .,

L3 FRARE SCEABES TIRITATARITREH 1.3.5.7
KA NEHIKIL 5 mL 1 GEA ST IR (75 pg/mL) Y
PUBEE A . X IR DL b BRI I A A O LU AR, (e X
W 2H 7 X IO 1) BB 2 1 A 00 T 380 {4 A 1E 6 {H

L4 Ry OO0 2 S R ISR T B T I R K % BME-]
A 2 b AR, 25 CAEER R I RE ML U0 L 2120 MO L 7 L i AR



3012 EREF 2010411 A% 39 4% 224
*1 MAERREFTH(n=20,7+5)
5iE e e o P £ X IR AL
(=18 TRYTHT WITEH 1R WIFEH3 K WRITFREHMS K WITRHTX
1L (mm/h) 20.00+12. 00 55.0079. 00 45.00=+8. 00 42.00+7.00 35.00+5. 00 30.00=5. 00
I 240 i FE 2 (06D 42.00=%4. 00 51. 00£8. 00 49. 00£6. 00 44.00%6. 00 42.00%5. 00 41.0045. 00
I HE R (dy)
Y 5.7340. 46 8.98+0.71 7.4240.55 7.2340. 54 7.1240.45 6.90+0. 47
57| 8.35+1.42 15.58+1.96 12.40+1. 82 9.16+1. 24 9.07+1.41 8.87+1.23
i JE H R (dp
wi b 10.31+2.35 16.73+3. 19 13.39+2.71 13.22+2. 64 11.85+2.50 9.19+1. 68
54 19. 46+3. 87 28.007.00 23.89+4.77 20.22+4. 68 19.79+3.12 19.70+4. 74
1 3 PG Cd 1.834+0.19 3.99+0. 72 2.54+0. 66 2.26-+0.48 1.824+0. 45 1.7940. 45
2141 i 3R 4 5 Mk 1.5640.25 4.98+0. 88 3.97+0.76 3.58+0. 86 2.74+0. 68 2.60+0. 56
*x1(4) MmBFEREFZL(n=20,7F5)
FH
BiH
RYT T ERISEE PN RITIEH 3 K IEVIEY PN RITIEH 7 K
1L T (mm/h) 54.00749. 00 47.00747.00 42.00=+6. 00 33.00+6.00" 30. 005,00
140 2 () 52.0047. 00 50. 00+38. 00 44,0046, 00 41,0047, 00 40. 0045, 00"
2 R (dyp)
Y 8.97-+0.92 6.35+0.92" 6.23+0.80" 6.05+0.79" 5.5140.60"
i} 15.47+3.65 10.47+21. 4+ 8.26+2.36" 8.25+2.40" 8.13+2. 36
4 i34 J5 L 8 BE (dp)
=) 16.26+3.12 12,0942, 40% * 10.40+2. 30" 10.51+2.20" 9.62+2,28
;7] 30.00+7. 00 19.92+4. 80" 19.68+4. 70" 19.96+4. 30 19.1744. 20
15 R (dp) 3.9740.86 1.994+0.16~ 1.9540.17* 1.854+0.15 1.8440. 14
1200 R AR 45 B 4.6940. 92 3.1940. 68" 3.1840.55" 2. 6440, 44" 2.63+0.41" %
SR A, . P<<0.05,% " . P<C0.01,
75 3R A I LR B R A I A I bG F BE 3 LG A RE L 41 4 9o A L o AR AR IR Oy ol VRO A B R 1R 0 UL SR O IR BE
%%?&M%o AMI S5 BOE 8 . R 54 WK O ILEE T 6 RO
1.5 Seib# b3 SR SAS6. 12 Gt 8B  BUE L T4 s FE0 WU R B IE Y I T T . R, 78 % i 0 0 /I 2R 4R

Fon. WAEAT ¢ K%, AR T7 2 007 1F g K.
0.05 WESRAZRIFEXL.
2 & ES

VRITEEE 1R AL L B YL A I3 L R AR D) 22
S G R R SL(P<<0. 05) 37 5 45 3 K, A Ifil FL 3 BE & V1)
AR 04 1 3 5 LG 2R T U 2 S A S8 o B L (P<C0. 05) 53R
JPIG 55 5 K, MDT L1240 il b 25 4 af BU 26 BEAR YD L I 5 bE 266 2
LM RS B2 A it B L (P<<0. 05) /T R &R 7
K ML LA A HE 2 4 Il LG 28 AR YD L 4 130 J5E L B v 1)
LR BB ERA G B L ((P<0.05), SELHH 55X
MRALVAYT IG5 1 R 02 1) 21 40 M LG 25 {8 & FF 46 T B L (B 4L 7] L
BIER G #5357 R L0 40 i b & (8 F W
BLOAREZESA S ¥E L (P<<0.05), 5% 4 A,
S0 A Vb G D) KB 20 4t i SR AR R B SR AR TR R
B2 ) A2 e A T2 B L(P<<0. 0D, L3R 1,
3 i

Z 4.0 LAE BE Cacute myocardial infarction, AMI) #x

LI P<<

% 2

24 1 FERE L, R IEA2 RT3 8 0 P B 24 A1 4 ol 2 %
T A0 TR A B O VU I 5 2 Ul O WL 28 0 B ot At
300 WLZH BB A L AR I 2 R 1 AT 25 415t

RS ISR IR A S0 4 2 T S R 2 R Y R 2L R
A ot r R Bh kL B O UL I TR A I A O JULRE S 55 &
HIRE . S A 300 v i 0 ik 2 ) EL A B 0 B ok S IR 3 ik i
AR AR R A . BFIT R AR A A T A B
MEIF PR 5 A7 35 1R IR B 2 8 T B i D I A R
'ﬁ_ﬁ:“]

RS 5 B g a2 o 8 B ORI 9 BEL A B A O TR A
B0 O LA 26 PR A2 D0 H 10 I OR S AR SR O WL BER 2T,
2 A 5 %ok B A A T I VR 7R 2 O A 2 A A 0 S A
7R 7 AR A 3K BE YT O JDUAE BE X A I Y 3 AR z—éﬂc*ﬂﬂ’ﬁﬁﬁ
F BB GIRTT ik . AT & B A 1 5 AR A el 3
O JULERARE B o A3 B A8 2 R L R L TR R I A i
R oK v B LA A 8 2 2 3 0 O L AOOR B I 9 4 1
BT SR AR R 20T RO T 2 i B /MR CR 3655 3015 50



FRESF 20105 11 A% 39 4% 22 4

TE TR A (L) 0 ARG o, A T R R N5 (2) 1M A
A R A T Y LA KD L 2T A 2T M A /R R R R (3D
A IS 2R T L M o F 2R AA R R B E 4 MR VE 3 . Su
00Tty S TR T A 260 BRI B o B PN R I A 0 e
HH L 5 VEGF KV 2 IEME. 1B —FfoRR &
BIRE T VEGF 38 ) 38 fin vt i <0 08 198 B4 6 Fl T 45
Tl 98 RE 4B 1 5 8 43 (498 1 Jin IR JR) B AT 1Y) 9 SN 5 B i
I A1 35 J5R 190 45 ) w3 7258 R i) JB0 A 7K B o i 1S

e PEwE AR R HIF-1o Rk M & WTRES FAIR R A
K (RN R A, It 20 4 4 B IR S RB 8 (i HIF-1o 5%
SEHEN, AU AT LR B (2O BN R AR RGBS AR,
S RET- W L4037 B 5 5 W HLAR 3K 7 . S 3E O 1 L HIF-
la AWM. A #H3E B WL HIF-1a 3 [ F B 7E L
Bk e m e SR B IS, HIF-1a 335 F S 68 4818 3
W VEGFE FIiF £ RAE N T 1E P Y 50 2 Fh 56 P i 5% 5%,
VEGF FIHE 8 45 i B 5% 5% J5 8 0% Jin 25 022 Wi 14 & AF L (2 8 <
B,

W Rz 8 R H AT B AR R ) S B R A R IR YT
I s A 5 25 T B S L K T L AR A R S Y
MO A B AE R . ), BRTE R R EREE Y
BV FAL I i A BB . AR SZ I8 P i 2E K R A 97 41 HIF-1a AN
VEGF #2235 2 %518 1 12 W 455 80 2 6%, T i 2 0 B2 I 33 % 3 ot
il HIF-1a #1 VEGFE (9 235 , 300 i) 58 RE B B 5, AT 3 28
THREEM,

A S B v Wiy A RS K R 4140 VEGE Al HIF-1o 35
AR R A LA 0 A B B i A Y B R O )R R 1 e
SR INTE AR HE A GE A, R T R M SE K R R I T LA R AT
VEGF #l HIF-1o ik, B S E T MM 3R, (A VEGF #l
HIF-1a 7 B2 i ) 555 722 o 2 5 S 5 0 A FH 5l 3 A AN 2 At 38
IR bR A M — 2B RS,

B E 3k

[1] Yu P,Kodadek T.Dynamics of the hypoxia-inducible fac-
tor-1-VEGF promoter complex[ ] ]. J Biol Chem,2007,282
(Issue 48) :35035.

[2]

[3]

[4]

(5]

[6]

7]

[8]

9]

(10]

3015

TR 4 KO0, BN BB A A R L5 Bl A 3 B A Hh 78
KA T BAE L) ], 3R BE 2%, 2006, 35(18) : 1685.
Walters EH, Soltani A,Reid DW,et al. Vascular remodel-
ling in asthma [ J]. Curr Opin Allergy Clin Immunol,
2008,8(1):39.

Bandi N, Kompella UB. Budesonide reduces vascular en-
dothelial growth factor secretion and expression in airway
(Calu-1) and alveolar (A549) epithelial cells[J]. Eur ]
Pharmacol,2001,425:109.

Feltis BN, Wignarajah D, Zheng L, et al. Increased vascu-
lar endothelial growth factor and receptors relationship to
angiogenesis in asthma[J]. Am Thorac Soc, 2006, 173
(11):1201.

Su X, Taniuchi N, Jin E, et al. Spatial and phenotypic
characterization of vascular remodeling in a mouse model
of asthmal[ J]. Pathobiology,2008,75(1) :42.
Hellwig-Burgel T, Stiehl DP. Wagner AE, et al. hypoxia-
inducible factor-1 (HIF-1) :a novel transcription factor in
immune reactions [ ] ]. J Interferon Cytokine Res, 2005,
25:297.

Kim CH,Cho YS,Chun YS,et al. Early expression of my-
ocardial HIF-lalpha in response to mechanical stresses:
regulation by stretch-activated channels and the phos-
phatidylinositol 3-kinase signaling pathway[ J]. Circ Res,
2002,90:e25.

Hasaneen NA, Zucker S, Cao J, et al. Cyclic mechanical
strain-induced proliferation and migration of human air-
way smooth muscle cells:role of EMMPRIN and MMPs
[J]. FASEB J.2005,19:1507.

Korideck H,Peterson JD. Noninvasive quantitative tomo-
graphy of the therapeutic response to dexamethasone in
ovalbumin-induced murine asthma J[ J]. Pharmacol Exp
Ther,2009,329.882.

Clse# H 1 :2009-12-10 &[] H 1 :2010-04-13)

(R4 3012 5D
AT . BWFFERE AR/ S SR i 05 T BE E #9048 63 56 T4
A 325 B0 0 WUREBE S5 0708 B 2 1 A8 8 A BIL A o o 0k — 2B BT 5

2% 3k
[1]

Gao RL. Guideline for diagnosis and treatment of acute
myocardial infarction[ J ]. Chin J Cardiol, 2001,29(12):
174.

[2] Yalonetsky S,Gruberg L,Sandach A,et al. Rescue pereu-
taneous coronary intrrvention after failed thrombolysis;
results from the acute Coronary Syndrome lsrael Surveys
(ACSIS)[J]. Actue Cardiac Care,2006,8(2) :86.

SRR B AT B BT S RO 2 48 5O o I YA R A Y
ma L) ], 7y BERE K 2 2 4 . 2005, 6(3) : 316.

T K R, 8 EL R AT R BV A T P
BE 45 BT ], I 2 25 54 . 2006,33(3) 1 93.

(3]

(4]

L6]

L7]

[8]

Cershlieck AH, Stephensuoyd A, Hughes S, et al. Rescue
angioplasty after failed thrombolytic therapy for acute
myocardtal infarction[J]. N Engl ] Med, 2005,353(26)
2758.

IV B R P B AT 2 O IR T = R BE AT A 1ML
N B AR MR R AT B BR R K v i AL A e s LT L Bt
M BE 2 ,2006,30(2) :172.

bk, BT A S5 R A i B IR e O o R
PRI 440 i i 5T ok 4 A 5 1 i DR IR ¢ [ ). T) 5 2 ) R 2
245 ,2000,29(1) : 71.

EBRE L RRE L BRBOF . 5 AR R S BORIT B A
PO U FE 136 4 [T . .0 1 58 e &2 5 2% 4% 5 2005, 14
(2):891.

e H #1.2010-01-25 &[] H #:2010-05-10)





