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Abstract: Objective In order to describe the pharmacokinetic profiles of two effective constituents ginkgolide A and ginkgolide B
in healthy subjects, and to provide supports for setting out the clinical application of Ginkgolides Dropping Pills. Methods Ten
healthy subjects were enrolled in a randomized and open experimental design. Following a single oral administration of Ginkgolides
Dropping Pills, blood samples which were anticoagulated by heparin sodium were collected at predetermined time, and then
centrifuged to separate plasma samples. The total concentration of ginkgolide A and ginkgolide B in plasma samples and the lactone
concentration of ginkgolide A and ginkgolide B were determined by a verified LC-MS/MS method, the pharmacokinetic parameters
were calculated by WinNonlin 6.3 with non-compartment model. Results After a single oral administration of Ginkgolides
Dropping Pills, the tmax Of lactone, total concentration of ginkgolide A respectively were (3.05 +1.40), (3.40 £1.22) h, the Cmax Were
(84.3 £32.8), (92.2 +=35.0) ng/mL, respectively, and its Cmax ratio was 91.4%. The AUCo.+ were (636 +183), (753 £205) ng-h/mL,
respectively, and its AUCo-+ ratio was 84.5%, half-life time (tu2) were (13.0 +£10.3), (12.9 +8.49) h, respectively. The Tmax of lactone,
total concentration of ginkgolide B were (3.15 %1.42), (3.35 *1.25) h, The Cmax Were (74.1 £31.5), (148 %+60.1) ng/mL, respectively,
and its Cmax ratio was 50.1%.The AUCo-t were (627 £202), (1410 +=431) ng-h/mL, respectively, and its AUCo- ratio was 44.5%, ti2
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were (13.2 £5.83), (13.7 £5.83) h, respectively. Conclusion The results demonstrated that ginkgolide A and ginkgolide B were
both at a moderate absorption and elimination rate, ginkgolide A mainly existed in human plasma upon lactone, while ginkgolide B

presented as hydrolyzed forms with one or two lactone groups hydrolyzed and lactone, and the two forms of ginkgolide B were at

equal exposure level after single oral administration of Ginkgolides Dropping Pills.

key words: Ginkgolides Dropping Pills; healthy subjects; ginkgolide A; ginkgolide B; pharmacokinetics
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Fig. 1 Chemical structure of ginkgolide A and ginkgolide B
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Fig. 2 Chromatograms of ginkgolide A, B and IS in human
plasma
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FAE 87.70%~93.10%, RSD 7 1.00%~3.86%; 4R
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RRl 3 iAase (MERBFELE 93.50%~97.50%); —20 C
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AN 190 pb =% AN MR 10 7%, % # Bt 10
£ IR R AR O PR S 5 0 5 R R AR o
SR 3E Ge R 2 N L2 B B T A 24 N I SRR A
gL FF PR B A, SR F R I SRR A B 56 S
A B 5 1 std-0 BF 3k AT AR B 23 i i 07 3. 200 pL
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W, % A IRRE S AR ER TR T R R i Ak B
J7RALFE, BL 25 Pl b3 B R R I B IS
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B I R .

2.3 ZiEhFSHMItE KA WinNonlin 6.3 #44-F
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LB, SR NE 2. METARANE A R
KIFHH] Crex 735119 (84.30432.80). (92.20+
35.00) ng/mL, Pz LL{EA 91.40%, AUCe-4lN
(636.004183.00). (753.00+205.00) ng:h/mL, W%
FUAE N 84.50%, twp 434 (13.00410.30). (12.90+
8.49) h. FE/RMEEAN L IRIRA WER LG, BRE
P A T AR, WS R aE e, HLAE ALK
2 DL AL
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F*x 1 ANMRPREANE A FAFRRERENARRERE URTFRERE/FATDRERELLE (X £s,n=10)
Table 1 Total and lactone concentration of ginkgolide A and lactone/total ratio ( X s, n = 10)

\ W I A
T T R R (g mL D) BRI L g mL ) BRI B T PR B RV e
0.00 0+0 0+0 —
0.25 2.69+ 3.24 2.63+ 3.37 96.20+ 7.24
0.50 12.30+11.10 12.30+11.80 96.70+ 6.56
1.00 31.90+22.70 30.60+22.30 95.30+ 4.56
1.50 49.00+32.70 47.00+30.50 95.80+ 6.27
2.00 65.20+42.00 62.001+40.40 94.80+ 5.27
2.50 75.701+44.30 68.701+39.10 91.70+ 5.48
3.00 78.301+38.10 69.50+31.40 90.30+ 7.36
4.00 74.40+22.30 64.60+19.00 87.00+ 5.06
5.00 65.30+16.50 57.00+14.70 87.30+ 4.46
6.00 57.20+19.00 48.30+16.50 84.30+ 6.54
8.00 39.70+14.30 32.60+11.70 82.30+ 6.99
12.00 20.20+ 9.10 16.10+ 7.52 79.00+ 6.53
16.00 11.20+ 5.48 8.66+ 4.37 76.60+ 6.98
24.00 5.02+ 2.06 4.03+ 1.66 79.80+ 9.21
36.00 2.34+ 1.36 1.84+ 1.26 79.10+10.50
48.00 1.39+ 1.28 1.09+ 1.11 83.20+17.60
1254
e L 0 A I -4 P A 5K
1007 1 AT I A TF R R A G A TR
L 75
s 1 H
@ 501
g‘ 25—-i c
ol : e 9

t/h

32 40 48

A-TEH AR B-2P X Bk b

A-normal coordinates  B-semi-logarithmic coordinates

B3 AmMRHREAL A SREKRESHFRERE-FEZKLLE (X s, n=10)
Fig. 3 Total concentration of ginkgolide A, concentration of lactone of concentration-time curve in plasma of healthy human
(X £s,n=10)

2 ANMEFREAE A FARRATRRSHAHNFESH (X £s,n=10)

Table 2 Pharmacokinetics of total and lactone concentration of ginkgolide A ( X £s, n = 10)

2 AV ANCIEL FEZ
Crmax ng-mL? 92.20x 35.00 84.30t 32.80
tmax h 3.40x 1.22 3.056t 140
AUCo~t hng-mL? 753.00+205.00 636.00+183.00
AUCo~w» hng-mL? 792.00+213.00 671.00+199.00
Vd/F L 342.00+213.00 393.00+273.00
CL/F Lh? 19.70+ 5.83 2360t 7.92
tue h 12.90+ 8.49 13.00+ 10.30
Jz h? 0.07+ 0.04 0.08+ 0.05
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321 HUASAEE B MIMZGIRE RN SR R
BNBER RGP IR 259 o 5 B A K )
M2k Lk 3 FIE 4, 453 EoR DRERT W BR i FU G
WILEHY B, K AR A IR B EZ DA LA N,

5 60%7c A7, Bl 5 PH R I ) IR L AL, F IR A3
L TP Aa e, IR X 5 4R 45% 4 .
R N TG B FHPA5 T P PR S5 SR B 1 e 34 2
A—F, MR A THERI SN i B A
AT, T4hZ)E 3 h A AiEw, BEJS I 2459 1 8T
B, ZRZ)E 48 h © R FEE] Crax 1) /10 LU R

# 3 AMRPIRENEE B AAMRREREMAFRERE LURARRERE/FAFRRERELE (X £5,n=10)
Table 3 Total and lactone concentration of ginkgolide B and lactone/total ratio ( X £s, n = 10)

B[] /h AN B
TR B IR E/ (ng mL™) PR E/(ng ML) PFYEAN o 9 55/ P B o i ¥R B LU A
0.00 0+0 0+0 —
0.25 197+ 257 132+ 1.95 68.20+10.50
0.50 11.90+11.30 7.83+ 843 62.80+11.00
1.00 40.20429.80 23.90+18.90 58.70+11.20
150 69.30+45.30 39.30+28.50 5550+ 9.41
2.00 97.30+63.20 52.50+36.40 5410+ 7.88
250 120.00475.30 60.20+37.00 5090+ 5.40
3.00 124.00470.90 59.00+31.30 4930+ 5.87
4.00 116.00+44.60 51.40+17.60 4530+ 5.71
5.00 105.00+31.80 48.80+15.40 4650+ 5.45
6.00 95.50+35.50 40.70+17.60 4210+ 581
8.00 71.50+28.10 28.60+11.80 4000+ 4.39
12.00 41.20+16.20 17.30+ 7.28 4180+ 5.14
16.00 26.401+10.20 11.10+ 4.65 4180+ 4.09
24.00 13.50+ 4.27 6.09+ 1.96 45.00+ 4.25
36.00 6.96+ 2.67 3.11+ 1.32 4430+ 6.83
48.00 416+ 2.20 183+ 1.13 4490+ 4.92
200+ A 1 000+ B
o, —e— G AT B 15 e A B HISF
> h {2 K B TR £ 100§ L FLA I B TSR B
; 1004 -" é
2 2 104
= s50- T
g g }
04 ————y o . —
0

16

A-TEF A RR B-FX 5 bR
A-normal coordinates  B-semi-logarithmic coordinates
4 MIRFIREAEE B 2RERESHIFFRERE-FEHZLEE (X +s,n=10)
Fig. 4 Total concentration of ginkgolide B, concentration of lactone of concentration-time curve in plasma of healthy human
(X £s,n=10)
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322 WA B MAZhFSH BIROREA N
BeALG, R R R R R s B 17T H]
AR 0 B AR PS5 5 DA B DA ot A 4t 43 ol R
WinNonlin 6.3 ¥, EHAEG ERAGIHEEITE
EEBH, RN 4. MR PR NS B FIFR K
FFHIAI Crax 2058 (74.1031.50). (148.00+

60.10) ng/mL, —3&fHA 50.1%, AUCo-t 75N
(627.004:202.00). (1410.004431.00) ngh/mL, —#
EUAE A 44.5%, t2 435 29(13.20£5.83). (13.70+5.83)
he $ENERNCIREENEERALE, RENE B
ATDABE IR, RISGEZSE R, AR MK CATE.
W2 MR, 2 ML BEEMY.

F 4 ANMERPIRENEE B MAFESH (X £s,n=10)
Table 4 Pharmacokinetics of total and lactone concentration of ginkgolide B ( X s, n = 10)

S E<E A I RER kB2

Crax ng-mL? 148.00+ 60.10 7410+ 31.50
tmax h 3.35+ 1.25 3.15+ 1.42
AUCo~t hngmL™? 1410.00+431.00 627.004+202.00
AUCo~o hngmL™? 1 500.00+449.00 668.00+207.00
Vd/F L 398.00+221.00 870.00+463.00
CL/F Lyt 2050+ 6.87 46.70+ 17.60
tae h 13.70+ 5.83 13.20+ 5.83
Az h 0.06+ 0.02 0.06+ 0.02

4 g 21 ®RE, % @, BETF, % WEENEENS . g

WA W ERR A P AR NER AL B NSRS AN
2.9. 5.6 mg/H, HeBIA 1 1.93. f@FEZIRE RIX
CUARERAT W BR T AL, 2 P ARA N ER AL B JFHA
B AUCo-+ 235124 (7534£205). (1 410+431)
h-ng/mL, #FEEHEN 1:1.87. WENEE A, B
MEFERE (1:187) SHIFHls&E (1:1.93)
FRELB . fEEREN D IRER A W R AL, B TR A
fig Ay B 25K S AR AL, ALK FER N i AT
APV BRI FE AR —B, R 1 e R i S
FIELBIARIT . SCHRHRIE RS G TARAT M EE AL B K
FEFFIRIA R BN ¥ 240, 3 AR 5 MEER kiR
HRAT i P R R VR SRS AR A TR AL B R
WM 9. 11 h, SR IARA MEE AL B IR R K&
IR I A B A — 2

1% AL A1) )L A IR SEE  AE 0F) FH E v F R 0
HYEESBBEIAFEEAE, BT 2HELZAEA.
TALEERMARR, BEK T 24595 A ek AR,
AR T2 . TN AR ALZA 25 )5 ) Crnax
TR A LRI, A AL RS 24 )5 2% 4
PEAERTEYE A, DA BRI R A .
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