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Analysis of Excretion Behavior of GK-A from Ginkgo Semen in Urine and Bile of Rats

ZHANG Qing' , WANG Qing’, CHENG Jin-tang' , LIU An', WANG Yue-sheng'*
(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China;
2. Dongzhimen Hospital, Beijing University of Chinese Medicine, Beijing 100700, China)

[ Abstract | Objective; To investigate excretion of GK-A, a antitussive compound separated from Ginkgo
Semen, in the urine and bile of rats. Method: UPLC-MS/MS was used to determine the concentration of GK-A in
rat urine and bile samples. The separation was performed on a C; column, the mobile phase consisted of 0. 1%
formic acid aqueous solution (A) and acetonitrile ( B) for gradient elution (0-1 min, 95% A; 1-3 min, 95% -85%
A; 3-7.5 min, 85% -40% A; 7.5-8 min, 40% A). The detection was carried out by a triple quadrupole mass
spectrometer in the positive ion mode with an electrospray ionization (ESI). Multiple reaction monitoring (MRM )
mode was employed. After intragastric administration of GK-A, the urine and bile samples were collected at
different time points, and the contents of GK-A in the samples were determined, and the cumulative excretion and
cumulative excretion rate were calculated. Result: After 72 h of administration, the cumulative excretion of GK-A
in urine was (12.35 £2.69) ug, and the cumulative excretion rate was (0. 58 0. 13) % . Meanwhile, after 24 h
of administration, the cumulative excretion of GK-A in bile was (55.16 +29.22) pg, and the cumulative excretion

rate was (1.57 £0.83)% . Only a small amount of GK-A was excreted from urine and bile of rats with a slow
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speed. Conclusion: After intragastric administration, the excretion of GK-A in rat urine and bile is not the main

elimination pathway.
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Fig. 1  Chemical structures and MS” spectra of GK-A(A) and
GK-2(B)

AR 24 B A IR B8 77 ) v 3R AT A R O3 SR T
LR AL A T EORIE T, 2B A

Ginkgo Semen; GK-A; urine; bile; excretion behavior; antitussive effect; development of

WA RSB L FEEBEMAENT, RGP CK-A
TERN b B R IR AT R MR EENE
259 AR N BT B 5 25 10 B 2 3RO R R G R %
P2 AR Y S DL 2 FROE 3L 2 R AR HE
PRSI 1T DR VRHE T AR HE ik 2 28 9 0 = A PR K
(9 25 0y AR P I EE k42 . T M G GK-A
TEAR P HE W AF 52 0% $ie 38 , A8 AF 9% 38 & @ 37 UPLC-
MS/MS 5 K BRI I GK-A & & 19 J7 i,
T RE B 4525 )5 GK-A 75 K B WA B 3 v iy
HEMH I B, 58 3% GK-A By Py kM5 & .

1 &

1290 7Y 25 2008 AH 0135 {3 HR 3k 6460 7Y = FE U 4%
FFBRE A (55 [ 2 FE AR L A BR 2 7)), TARGIN™
VXTI 783 i 1 A A (bt B s B A BR A Al )
5427R AVES . AL (78 E SEATE N F) ), BS224S-A#1 1/
10 J3 i F 438 KOV (TR ESE 2 A AR .

GK-A 5 GK-2{ WA, N-[ 2-(1-B-D-ntk i 4 %5 B
He-TH-NWE-3-58 ) & Wt 56 |-L-% & IR, 45 ) X W
KI1(B) | (L5 B, 4 =98% ) , K J e K
[CZE TR, R o i 2l , BB L O Ry i 4, oA
R 38R o3 A 4k

SPF 2% Mtk SD KB, M4BT 5 (250 £20) g, Il H
i UAR (b)) A= HE AR A IR A W, G 4 IES SCXK
(51)2014-0006, L5 s W) W SRR E (25 £2) C,
AHXTIREE 40% ~60% ,12 h ~ 12 h ff % 8 (1) 35 55
b DR AIE FE R A ARDRE RN IR K, AR S 56 28 b [ o R R
2 B v B BL A RS B 9 B sh W4 B2 D s L L 1B
T2 5 2017069,

2 HEEER

2.1 W R K% PRI GK-A iE &, B T
100 mLE i, fn WP B 25 2 20 % IR 5 J5 45 o &
WelE R 0.15 g- L7 GK-A il #5 W o KE % FR L b
i, BT 50 mL S o R E A R TR A
JEAR R E A 0. 10 g+ LBy UARE 45

2.2 i (QC) FEM M Hl 48 B GK-A fiff & W 18
i, A T B R, (BT A vk B )l 0.24, 1.2,
12 mg-L ™" 0K % W Bt 0.24,1.2,12 mg- L' 1Y
GK-A X U W 100 pL, 735 CEAMR TR A
2 F R W 100 pL, % g 1 min, B 15 fi%

- 97 .



55 26 555 3 W FESEAFFEHRE Vol. 26 ,No. 3
2020 4£ 2 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2020

(0.24 mg-L™") , (1.2 mg-L™ "), & (12 mg-L™")
3BT a v BEKCE B IRV QC FE o 43 RS %5 I B
0.24,1.2,12 mg-L ™" #%F B 5 W 50 wl, T35 C
ARG INAZS I 50 WL, 7€ 1 min, B 51K
(0.24 mg-L™") ,fh(1.2 mg-L™"), 7 (12 mg-L™")
3 AR R B KO IR QC AR
2.3 XPRAGHVEWORI N BRI WO H A R R
GK-A fiff £ W i, 4K UK 7 B, 45 0T #2243 0l Ry
15.00,7.50,3.00,1.50,0.60,0.30,0.12 mg-L 'y
ROV BRI . A B RN AR A S S R BT
25 mL & P 0 R A R A 2 B A5 R
8 mg- L™ [ ARIAE T
2.4 A5 5SS
2.4.1 @i & Agilent ZORBAX Eclipse Plus
Cofi i A (2.1 mm x 50 mm, 1.8 wm), i 30
0.1% WER KB W (A)-Z B (B) B BEVE M (0 ~
1 min,95% A;1 ~3 min,95% ~85% A;3 ~7.5 min,
85% ~ 40% A;7.5 ~ 8 min, 40% A), ¥ i ¥ &
0.2 mL-min " FEH 35 C, #FE&R 0.5 pl,
2.4.2 RIS BRI B R (ESD)
S5 AL ARG T 400 C, L2k 10 Lomin ™" W
71 310 266 Pa, #f S i B 350 C, 8§ < 9 K
11 Lemin ™', B4 B IE 3.5 kV, GK-A FI 4 b5 78
TERE N W, 1E B 2 TR R W DU ( MRM) 7 =
E L, AW E R N5y m/2 4531 ~291. 1,
467.0 ~305. 1, 24 ¥ R 53 5 o 85,75 V., filf 4 fig 1
53R 9,5 V.
2.5 MERCRESAH
2.5. 1 JRIGRESH AR A S AL T B R A A
SD KB 6 H B RASK 12 h J5 , #7 £t8 mg-kg ™'
BRKBRHEY GK-A I KIFR ., A2 ~
6,6 ~12,12 ~24 24 ~36,36 ~48,48 ~60,60 ~72 h
R T) B 1) PRV, 30 S R M IR RS BT - 20 °C f}
fE o KGR RUIR I 100 wL, it A 4% 40 wL, fin
AHBEE(E 0. 1% HR) 900 wL, & T i e iR & & b
WIER A 4 min, F 4 °C,12 000 r- min~" B .0
10 min, B I 78 W& & B F H 8h oF R /N iR b AR
3T o
2.5.2 JHVHRESL O SRAEG AL B B B A A
SD KR 6 H AR S RAE K 12 h, #5254 10 mg-kg ™'
25 K BUME H GK-A AR FRER KW, 3% 5 4 4 mL-kg ™'
I T A 10% 7K SRS RR %, 155 20 400 JRR 8 = 90 T v
LATTFIE I, L B4 S TR, S EIRE 0 ~
1,1 ~2,2~4,4~6,6~8,8~10,10~12,12~24 h
.08 .

B Ta) B g YT, 30 s IR R RS BT - 20 °C 47
K 25 W U 50 WL, in A AR 20 L, fim ACH (&
0.1% W {2) 550 pL, & TR & &% LW iER &
4 min, T4 °C,12 000 r-min "' &.0> 10 min, ¥ &
W ZE S mL g0 H,37 CRARR T EMAR
B (&% 0.1% W #R) 500 pL & %, T 4 C,
12 000 r min "B, 10 min, L FEREEE T A3

BERE /N BERE 3T
2.6 JiikceRik
2.6.1 LJEMEELE oMl BORRE HIREINA

GK-A 2 FIR A 2510 0 ~6 h 1Y REAE i il
L1 2,501 TR Uy ik AL S 4% 2.4 T Sk kR
1A, 0 R B MRM 235 1, DL 2, 53 4b, 43 5]
B B2 (T A GK-A (25 IR A 25 )5
4 ~6 h BB TRE SO R, R 2.5.2 TR kAL B S
Fie 2.4 TR % 44 43 50 1E FE 43 BT, a0 S UL MRM
k&, DR 2, S5 R FRWIZ L L B AT IR A
R v N PR RN GK-A B 5 6 T3

2.6.2 PrdEMi&k S TR K% WORCR 9 BT i
e B ) GK-A X B W 100 pL, 8 T 5 mL B0 4
L F 37T CHAR T, INAZ HRW 100 pL, & F
TR G 4% LW BE 2 min, A N AR W 40 wL, 4%
2.5. 1 300 F )y gk b AT A B, 4% 2.4 T S A R
Br,id sk GK-A 5 AR iy it AL, DLRR I 5 9 5
W TET R LU AW R N A s, o T 0 ) S R Ay A Al
B, R INA /N e i (W = 1/X7) k47 2k 4 [l A
5, E & T RR(LLOQ) Jbn o il 4k b 8 1% 57 2 ik
B AR e 7R ¥ =0.986X +0.019(R® =
0.997) ,LLOQ =0.12 mg-L ™", MG H 0.12 ~
15 mg- L~ o 535 W R 31 o 42 e 5 1 GK-A % i
PV 50 pL, ' F 5 mL B0 AT, 37 CRART,
A ZE BRI 50 L, B IR BER A 4 L IR HE2 min,
TN PR 20 L, 4% 2. 5.2 T F )y i AT b 38,
Fie 2.4 TN S5 HERE A3 BT, 00 5 GK-A 5 P A 1 0
AR . AR 55 o8 b 0 06 1D BR LU A R A AR s,
A 0 0 Ve B S R A b BRI A B /s 3R 1k
(W =1/X") BEAT R I A3 A5 4n v ih 48 07 F2h
Y = 0.6X - 0.002 (R = 0.998), LLOQ =
0.12 mg-L ™" Z&PEJERE 0. 12 ~15 mg-L™",

2.6.3 MW SRR S 00 A T R R E
0.12,1.2,12 mg- L™ AR (B AR ) QC BE S, 4
AN B 6 0y, A B 2.5 TR U7 vk AT AR A
AbFR 4% 2. 4 TR S AR HERE 3 AT, MR s o it 2 e
QC Ff & Y S s Vi B, EZ2 AT 3 d, 3 B H



526 B4 3 M)
2020 4£2 A

RESEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.26 ,No. 3
Feb. ,2020

‘NM
O 1 & 35 4 5 & 7 %
t/min

Ao

AL PR B 25 PR + X R 5 € R B4R 25 )5 0 ~ 6 h Y BRI
Wi DA T E A T + XIS FORBA 2 4 ~6 h (Y EIT
BEfh 1. GK-A;2. GK2( N4R)

B2 KRAHAENBERERBKEMETEGRAE MRM &%
Fig.2 Typical MRM chromatograms of urine and bile samples of

rats at different time periods after administration
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Table 1 Precision and accuracy of determination of GK-A in

different biological samples of rats %
gty R HWN(n=6) HIE (n=3)

B meeL-!  WEIE MEWE MmO
RSD RE RSD RE
PR 0.24 7.0 0.5 0 0
1.20 6.8 2.3 3.5 0

12. 00 3.0 7.7 2.5 5.3

fayt 0.24 5.1 -3.2 3.5 -4.2

1.20 5.7 -0.5 3.7 -4.4

12. 00 4.9 13.2 1.5 12.0
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Table 2 Extraction recovery and matrix effect of determination of

GK-A in different biological samples of rats %
FEf /mgeL0 gy RSD Bl RSD
PRI 0.24 87.5 10.2 86.7 3.7

1.20 97.7 2.5 101. 8 1.8

12. 00 98.2 2.7 102.5 1.9

AH 0.24 93.5 4.6 84.9 5.5
1.20 98.2 3.5 103. 8 3.1

12. 00 96.9 3.1 94.3 1.3
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R 0.24 0.23 9.3 0.22 7.5 0.27 7.4 0.22 8.5
1.20 1.16 4.2 1.14 5.6 1.35 3.7 1.09 4.1
12.00 11.85 2.4 12.08 3.0 11.91 5.3 11.55 2.8
At 0.24 0.22 11.9 0.23 8.3 0.22 6.3 0.21 7.0
1.20 1.09 3.9 1.15 5.1 1.08 5.8 1.03 5.2
12.00 13.15 7.7 13.04 6.6 12.50 4.9 12.48 8.5
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Fig.3 Cumulative excretion-time curve of GK-A in rat urine after

administration(x £s,n =6)
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Fig.4 Cumulative excretion rate-time curve of GK-A in rat urine

after administration(x +s,n=6)
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