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Comparison of effects of Ginkgolide Injection and Ginkgolide A, B, and C on
platelet aggregation induced by PAF in rabbits
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Abstract: Objective To observe the effects of Ginkgolide Injection, ginkgolide ABC and ginkgo biloba extract (EGb761) on
platelet aggregation function, ultrastructure, and contents of PF-4 and B-TG in rabbits. Methods Rabbits were divided into control
(physiological saline) group, EGb761 (1.02 mL/kg) group, ginkgolide ABC (5.13 mg/kg) group, Ginkgolide Injection (1.02 mL/kg,
as terpene lactones 5.1 mg/kg) group, and bilobalide (5.13 mg/kg) group, respectively. The corresponding drugs were iv injected for
one week respectively. After administration, the blood was taken in the heart of rabbits. The platelet aggregation rate induced by
platelet activating factor (PAF) was observed, and the ultrastructure of the platelets was observed by electron microscope, and the
content of platelet factor-4 (PF-4) and beta thromboglobulin (B-TG) in serum induced by PAF was observed by the kit method.
Results Compared with control group, the platelet aggregation rates in group EGb761, ginkgolide ABC, and Ginkgolide Injection
were significantly decreased (P < 0.05 and 0.01), and no significant changes were found in the group of bilobalide. The inhibition
rate of platelet aggregation was Ginkgolide Injection (43.76%) > ginkgolide ABC (35.3%) > EGb761 (26.52%)>>bilobalide (5.48%) .
Compared with control group, EGb761, ginkgolide ABC and Ginkgolide Injection could reduce the number of aggregated platelets and
make dendritic protrusions shorter; Ginkgolide Injection and ginkgolide ABC significantly decreased the expression of PF-4 and B-TG (P <
0.01), and EGb761 only decreased the expression of B-TG (P < 0.05). Conclusion Ginkgolide injection plays an anti-platelet aggregation
effect through PAF pathway with better effect than ginkgolide ABC, which may be that ginkgolide plays a synergistic effect.
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Table 1 Platelet aggregation induced by PAF ( X £s, n = 8)
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REHI% TR % REHY% %
o R — 36.85+6.14 68.32+9.17 70.22411.40 —
EGb761 1.02 mLkg ! 30.51+5.30" 48.48+8.79" 51.60+8.44" 26.52
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Fig. 1 Platelet ultrastructure of each group induced by PAF (x 2 000)
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Table 2  Comparison of platelet morphology of each group induced by PAF ( X £s, n = 8)
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Liwt il "P<0.05 P<<0.01

"P<0.05 "P<<0.01 vs control group



%¥gaat% Drug Evaluation Research #5413 #73# 201847 H

* 1177 »

3.3 /iR PF-4 1 B-TG HM 4R
S5XTHA LR, WAANEE ABC A Nl
S PF-4 K1 B EFFE (P<<0.01); EGb761.

AT TR ABC AR N REVE S B-TG /K-F s i %
B (P<<0.01. 0.05). PF-4 fl B-TG /KF[4A%,
WL NRCRE TR D fie 2 2. LA 3.

Fz3 MR PF-4F1B-TG HMER (X £s,n=8)
Table 3 Determination of PF-4 and B-TG ( X £s, n = 8)

415 Jiilis PF-4/ (ugmL™") B-TG/ (pgmL™")
R — 1.733+0.294 1.740+0.215
EGb761 1.02 mLkg ' 1.525+0.170 1.47240.153"
5 P 5.13 mgkg ! 1.489+0.228 1.504+0.244

HRA A ABC 5.13 mgkg ! 1.270+0.186" 1.394+0.176™
R I BT S R 5.10 mgkg ! 1.177+0.144" 1.129+0.158"

AR "P<0.05 “P<0.01
"P<0.05 "P<<0.01 vs control group

4 g

BNIKBRREREAL . 2 R A A At F o i 1055 952
a1 A2 R e 8 45 L /INBR PR AR AR O, BRI af /)
PR AR WAL v AH DB T R 455 ke 1 T A
FITL, % WP MRGR AT e DURIR (AAD.
THEMRIRTT (ADP) 1 PAF 4%, AA B10%KZ
W] ) DU AR 3 B30 3 S PR AR, AN m b )
/MR AR A2 (TXA2) HI6; ADP &R
) SO B I S MRS g, BELT 4T 4 B
R S AR ) TIb/Ia FAH HAERT, AR
ADP 75 5 )1 /M SRR, o ] DL AR AT G 4% 7 4k
ZAMRm ) 2 TR, R A kA
HPT, AL B =] UCARFH S B5 AR AN 2, HLAY
2 rp e P R A T AR, S ek
BRAYEIE 2.

PAF /& 1972 #FH Benveniste 2RI, J&—
P EA RIS IR PO, (RN A G R
(VA PE s E AR T 0/ B LI P 5 i i
JEAMKHEL AA F1 ADP, 53 ML/ ICRER M2 3 45i%
#l2l, RS R, R B PAF [MIFSHLHI,
AR WS B G R. MIASER R, AN
BRI S (48% 1 N ERAT S1%R A B ABC, LA
T AR 5.1 mg/kg) Wit PAF @42 K%
P MCREEAER, fEHE T A MBS ABC (Gil&
9 5.13 mg/kg) MCALAFHEEY, AR B A A I
HIRANE ABC REMERSIEN, X5 Maerz
Ak 5, R T U R LA AT RS2 LA
e AR E L T i PAF 224K mRNA fI36ik, i
AN PAF LIE/K AR B, T 3E4A R I PAF {55

HIER . AN A R EoR, A W BRES
TN PAF 15 3 J5 1 I/ PF-4 FT B-TG 7K T3 B i
(FHHITER - 117 EGb761 B&A% B-TG 1A & .
PF-4 F1 B-TG FJAFAE T IML/MR o BRI, 41l
2 B FHAREOE  IL/NMR TR B R . B-TG
PF-4 [A] I T, i B P I /N B 0% 11 ] e
PERCK . 25 BPTiR, HAY MR BE 35 6] PAF 3
(/SRS A FH 9 T4 N IS ABC, nlfig2& 1
RNBERAE T I FEIGRAE- . 54h, ZArARBEA
U T WF9T,  E SRR AT P TG S 5 BT ) D AR &1
RS F G 5 LBt PAF 155 5 1A i/ R B 25508

B,

NPT, IRk A5 PAF K&/,

IR TF i 20 1515 Satoh 2t e T I 1 i
R H 2 PAF S i e A B B, R

JREDIRA T PAF k=4, LA LWIUERM, PAF i&
R 29t & R I PR P i /MR R A FH 2542446 T 0
2 WL TR, (A4 75 58 25Uk — IR SE PAF
RIS AT 23 BRI S I RS AT A > BE KPR 3R & o

S 3Lk

(1] okazdk, Wk, YRR R, 5 B IR IR G AR
FHHL (0 09T 2E R [0 TR L2y, 2016, 47(16):
2943-2948.

[2] Stremgaard K, Nakanishi K. Chemistry and biology of
terpene trilactones from Ginkgo biloba [J]. Angew Chem
Int Ed Engl, 2004, 43(13): 1640-1658.

[3] Braquet P, Spinnewyn B, Braquet M, et al. BN 52021 and
related compounds: A new series of highly specific
PAF-acether receptor antagonists isolated from Ginkgo
biloba L. [J]. Blood vessels, 1985, 16: 558-572.



<1178 « H¥igdat A Drug Evaluation Research 385414 3 781 201847 H

[4] DeFeudis F V. Bilobalide and neuroprotection [J]. Leukocyte-dependent histamine release from rabbit
Pharmacol Res, 2002, 46(6): 565-568. platelet, the role of IgE, basophils, and a platelet-

[5] 2=, BaR, 5k B, S R EE PR R activating factor [J]. J Exp Med, 136(6): 1356-1377.

[7. 29Vt Y, 2017, 40(6): 731-741 [12] Ishii S, Shimizu T. Platelet-activating factor (PAF)

[6] & &, ¥ E. EHHET PO EE R S R R i receptor and genetically engineered PAF receptor mutant
W 3 EAE M SEIR i (0] B PR SOE, 2014, mice [J]. Prog Lipid Res, 2000, 39(1): 41-82.

23(04): 638-639, 643. [13] Maerz S, Liu C H, Guo W, et al. Anti-ischaemic effects of

[71 e, £ 75, FHEW, 2. Pui/Me2iy 2537 H bilobalide on neonatal rat cardiomyocytes and the
FOG RN FH RORE ST 3k e (1], 222y, 2014, 18(9): involvement of the platelet-activating factor receptor [J].
1621-1625. Biosci Rep, 2011, 31: 439-447.

[8] Yasmina A, de Boer A, Klungel O H, et al [14] #&x &5, SKRKH. EHERA A EEE S-S TR VTR, &
Pharmacogenomics of oral antiplatelet drugs [J]. ML A B BC N R SR/ AR B g [J] . PR
Pharmacogenom, 2014, 15(4): 509-528. e, 2015, 38(1): 25-28.

[91 Lev E I, Patel R T, Maresh K J, et al. Aspirin and [15] Lindsberg P J, Yue T L, Frerichs K U, et al. Evidence for
clopidogrel drug response in patients undergoing platelet-activating factor as a novel mediator in
percutaneous coronary intervention: the role of dual drug experimental stroke in rabbits [J]. Stroke, 1990, 21(10):
resistance [J]. J Am Coll Cardiol, 2006, 47(1): 27-33. 1452-1457.

[10] Oh M S, Yu K H, Lee J H, et al. Aspirin resistance is [16] Satoh K, Imaizumi T, Yoshida H, et al. Increased levels of
associated with increased stroke severity and infarct blood platelet-activating factor (PAF) and PAF-like lipids
volume [J]. Neurology, 2016, 86(19): 1808-1817. in patients with ischemic stroke [J]. Acta Neurol Scand,

[11] Benveniste J, Henson P M, Cochrane C G. 1992, 85(2): 122-127.



