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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 -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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X RAL A TP<<0.05 TP<0.01
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Fig. 1 Platelet ultrastructure of each group induced by PAF (x2000 )
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Table 2 Comparison of platelet morphology of each group induced by PAF (x Ls,n =8)
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"P<0.05 "P<<0.01 vs control group

4 it

SITKBRRERELL . B I A2 At Fr i %5 95
95 (1) R AR R R A5 it /N SR A AR G, PRIt /)
WAL AL BT VA DG h R 4455 ok i B A
FIT, s WP MGR AT AEAEDURIR (AAD.
WM RS (ADP) Ml PAF 1%, AA AL EZY
Py ] ] DU AR 3 B3 A P A A, AN R T A
/MR AR A2 (TXA2) HIE; ADP I&fRf%R
) S LA T T8 I SR AR E Ha,  BELWT 2T 4 B
R S R 1 Ib/Ia A E AR, AT
ADP i & [ /MR R AT, ol 7] DU AR AN St A% 75 4
ZATRMEMEREIE IZH TIRIR, AR NS R A
HCPT, AL BT A FCARFN G AS B RO AN, HL
A T R A A, X T s ek R
BRI 2

PAF /& 1972 #EH Benveniste 25UV, &
P B A YT RR POR T, RN A R
(WA PIE I, EAFAE T /N R SEATL I ) Je i i
JEAKA AA F ADP, 175 S IIL/INSCRAEI S 3 4504
7 BRI, AR AR PAF ISP,
LAY TG B AR PES . TTAS S R, ALY N
PRI S (48% 1 I BRAT 5194 A5 W IiE ABC, LA
TR N EEHEY 5.1 mg/kg) Bl PAF #42 K %
P /MR, AEH T8 WEE ABC (il
4 5.13 mg/kg) MCARATHEEA, AR R A R
RN ABC RAMEMBIEN, X5 Maerz
AUk B, R T PRI IMLE AT RS2 R A
BRI E L R PAF 224K mRNA [KIE, 1M
AR PAF LTE/K AN, AT 24K~ 8 PAF 15 5

HRER . WWANARIER S R BoR, RA BT S
WO PAF 753 5 (ML /MR PF-4 F11 B-TG 7KFA7 BH i
FHMEIVEH] . 17 EGb761 F#ME B-TG AR,

PF-4 F1 B-TG JAFAE T ML/ o BORL P, 4 1ML/
2 BRI LR OB O R . B-TG A
PF-4 [A]IS Ty, i B P I /NSRS 0% (1) 7] e
PEECK . 25 P, ALY I TERE 2 2 0116 PAF 53
(it NS, A i AR AT NS ABC, TTREZ
RNBERIET hFESAER . 4h, ZRiARRE 4
VBT T9T,  UESIEAR AT A TRV S 5 B =) DT AR AN 51
WA TR IBE T i, HLT PAF 35 S 10 I /N ZR 4 250 1

14
_EIZ[ ]0

SR o, skl 2B S PAF KE =2k,
Bt AT 20 51, Satoh 25t S LR i %
AErf R PAF S B e gl ] BT a0, R
JRELIRA N PAF KE774. UL LWFFEI, PAF &
B 259 A IR BN R 48 FH 24t 75
Z LS FIERE, B4y 75 58 2 W50kt —DAE 5 PAF
IRAR AT AT B ARG HE LRSS AT 7 A B K ) 3K 3 o

STk

(1] skeedk, Bk, VAR, 5. AU ABRIA T N SR AF
FHHL (0 09T 2E B (7). P 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« L¥igeatz Drug Evaluation Research 35 417 S 7H#] 201847 A

[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] =B, BkEI, ok B0, 55 AR 2 BPE AT R activating factor [J]. J Exp Med, 136(6): 1356-1377.

[7]. Z9PEMIIEST, 2017, 40(6): 731-741 [12] Ishii S, Shimizu T. Platelet-activating factor (PAF)

[6] 1% &, ¥ . TMTHEAY PR E SR 2K S receptor and genetically engineered PAF receptor mutant
REEEAE RSB w5 (1. b E P BE 20E, 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 F+XZ, £ F, TAEW, 5. P e 25245 H bilobalide on neonatal rat cardiomyocytes and the
G R FH st R 7). = BEE 24, 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] # &, TKACH. T MR PI g S 5 B =] Dbk 5
Pharmacogenomics of oral antiplatelet drugs [J]. M T IR N K A LN SR ) s [J] . 18 R 2
Pharmacogenom, 2014, 15(4): 509-528. BE2E4R, 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]. ] 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

[11]

associated with increased stroke severity and infarct
volume [J]. Neurology, 2016, 86(19): 1808-1817.

Benveniste J, Henson P M, Cochrane C G.

blood platelet-activating factor (PAF) and PAF-like lipids
in patients with ischemic stroke [J]. Acta Neurol Scand,
1992, 85(2): 122-127.



