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Study on blood-brain distribution of lactones in rats after oral administration of
Ginkgo biloba extract by blood-brain synchronization microdialysis
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Abstract: Objective To study the blood and brain drug concentration and drug distribution coefficient of lactones in rats after oral
administration of Ginkgo biloba extract (GBE). Methods Blood-brain synchronization microdialysis was used in combination with
HPLC-MS/MS in this study. Probes were buried into rat brain and jugular vein to collect the blood and brain micro dialysis liquid in
rats after oral GBE in different periods. The lactones in the dialysate were analyzed by HPLC-MS/MS, and the blood and brain drug
concentration was depicted according to the results. Then the drug distribution coefficients of each component in blood and brain
(AUC i/ AUCy00q) Were calculated. Results After GBE suspension (600 mg/kg) oral gavaging in the rats, the blood samples and
brain samples were obtained and detected by HPLC/MS/MS. Ginkgolides A, B, and C were detected in both blood and in brain, but
bilobalide could be detected just in blood. The drug distribution coefficients in the blood and brain (AUC,;/AUCy0q) Were as
follows: Ginkgolide A was 2.911%, ginkgolide B was 3.126%, and ginkgolide C was 0.337%. Conclusion Simultaneous multiple
microdialysis technique can be used to detect multiple components in different tissues simultaneously. It also has other characteristics,
such as continuous sampling on living animals with small sample volume and little tissue damage, which can save animals. In all,
simultaneous multiple microdialysis could be a good method for exploring the effect components in Chinese medicine and their
distribution at effect sides.

Key words: blood-brain synchronization microdialysis; Ginkgo biloba extract; HPLC-MS/MS; blood-brain distribution; ginkgolides;
bilobalide

FS BHEA: 2016-08-20
EEWME: HEHRREEST LIH (81473434); [HF HARRBIFEESTHFEETIITA (81202926, 81503206)
YEEE N BHEE (1994—), o, EEmit, WK, W5 P 2 H 8 S i s 2 R 4
Tel: (0571)61768158 E-mail: tchaoyuan1125@]126.com
«BEEE & M (1979, g, W-LAESIN, BU%, W7 AR iR L B R 2 R .
Tel: (0571)61768158 E-mail: xyxnb@126.com



22

Chinese Traditional and Herbal Drugs 3£ 484 2528 201741 A *273 ¢

o LA PRI AR AT FET 3 SRR
P00, BRSNS (Ginkgo biloba extract, GBE) 7E
VAT I 7 T T, AT R Py
B2 Dy fie S S ARG PR AR T PV /o Ji L7550
e PR 2 FCS A L AP o B e 00 o s ———
BRI WAL EFERRAE ST E YT AL il
PR b 22—, SCERIRIE GBE HhifT i
ML PR 3 B2 24 BRG0P R 2R A 5
PP, AL R A BRI A A B AL By ClY, dxat
AT MRS PEAROR AN 25 Z s ik il i e o {HE ST
TEAT 22 /D WROSCHE N MLV IR 870 BE T 22 3% 3 fii
R ? #ie b, MO 29 TS, R
TH A W EARAE AL, 2904 T B R4
AN Ay A S VASPS N i 0 S E A A e AN U
I 8 12 45 25 ILYRORT 0N S () 25 R4 T A BE B8 47 3 1)
280 A, HH E R WA R GBE H RS A
P 28 B 73 0 L YRR 280 38 A7 Ji 48 ] 2 A TS DU R 73
DININE{SER

WEENT (micro dialysis, MD) A &—FE/A
P S B AR A2 R IR ART 5 H GRRERA
L EAA B0, DFRESHE . A2,

N TR 23 1) 2 R A, ] [ 300 s 22 A S84 1T 2440
WEE, eI RGP R NI o0 A, IX A 254K
B 12 SR T — A i se i 54 . MD
ARG I 3R A i 240 B A0 PRI 5 2 0
BEIN TR R BhAS A4, A VAT 24 A Bt i e e, 0k
AT 53 A« Tk o) B i e 3 A4 9 A5 Ak T S
FHAE . MD BOR ] E BRI & FAL IR S 25
WEE, MBS 2k e 520 IEHE, S RAT IR
B, AR MD HAR B EZ MR, (HfifE
Lol gl e IR TESY B ORI ET A EL
BREF SRR, X opT iRk A . OB
HAR/N, Nk GBE T A8 p s AR D, R
TR AU R vk . LMD b REBE T &
e AT USE EOW B A AR, e v IR AA N A DG 45
L RN R T . HPLC-MS/MS KB A 7893 45 &
T HPLC [ B BE IR MS (FsiE v fe . Mok
P Vo TIMER RS . RBUEMEEYE, ShiE
B E = AR AT K, AR A
S5 A I AN LV K 2 A7 0 MDD R, g
HPLC-MS/MS F A, THRE T [RIIFFT A 3%
IS S A ki 8 £0) 24 e PE ARG, I AR5 B3 A T8
ML (1) 24549 Jot B 2 S 217341 2288, ) GBE

(PRSI BRI TSR A — 2 255
1 {XE5HH
1.1 =5

JA203 H L0 M RF, ENTRis &
PR 6460 Triple Quad Fiif{X. 1290 Infinity
WA A, S5 Agilent AF); KAY% TGL-20 bR
FOE AL, g E R CMA 402 Ti0E
PrE, CMA 12 WUENTHRER, 90-102 fii%i, CMA
12 5195, Jbntm B R A IR AR in ke
fif%, £ Stoeling A #] .
1.2 A5

WANEE A (b5 MUST-12120501). 4RAF A
fis C (b5 MUST-12032214), H#S S Hr: Aokl
FARAR, FESHII=98%; WANEE B (it
5 110863-201209, JiiE 7341 99.9% ) R W EE (it
5 110865-200605, Jit 734X 100.0% ) 15 51 IR (4t
5 100135-200404, JiE 5 E0>99%), HE
AR ET Tt GBE (5 R FE i =24.0%, AN
li5=6.0%, HPLC), bifgfS BAEE 25k A F],
fit'5 20130228; JHE, ikl s THRAH,
L5 201532705 ABRER K, WA THEERL; 2800K;
g, )i, Eikai, 32 Fisher BHEA A B
FVERE, WG SRR AR AR T AT 4E
#, E[H FMC 2 F); BER O, e, e
ARFIABR A o0, [ 2548 B 7 A FR
AT, #5 20150303; FHEH, WG RIENEISM T
ANTINEW (aCSF): NaCl 147 mmol/L. MgCl, 1.2
mmol/L. KCI 4.0 mmol/L. CaCl, 1.2 mmol/L, % 1%
R FE-B-IABIRE (HP-B-CD) I o
1.3 zh4)

SD PR KR, 5, HEbE, fFiE (200+
30) g, WAMIES: SCXK (J') 2013-0016, L iff

e IR- LS ST IR AT

2 HEFMER
2.1 EEMRE &G
2.1 @BiE&ME (AiEHk Aglilent Eclipse XDB-
Cig¥F (50 mmX 2.1 mm, 1.85 pm); WA A 0.1%
IR K- O BB EEVERE 7 : 0~2 min, 15%~
30%ZE; 2~4 min, 30%~50%ZJE; 4~6 min,
50%~90% )i : 6~6.1 min, 90%~85% L. : 6.1~
8.0 min, 85%&JMiE: HBNIEFEL; Al 30 C;
MANEE 6 C; ARAE 0.4 mL/min; HEFEE 10
pl; FREBCEE AR BRI AME T 2 500,



©274 - ¢ $# Chinese Traditional and Herbal Drugs 35 48 % 252 # 201751 A
S B . % 58 B -
212 Jiti é%ﬁi‘ ;% F YR EE'W\ % 1% T8 ESI A SRR iz 49203679
(Turbo Spray); Al : Nps KA Ny, 10 HLA5 PO A iz 45313511
L/min; 2 W IEIN (MRM). WINZSE L% 1. S . AT Y C m/z 439.1—383.1
AT B m/z 423.1—-367.1
®1 BUSH F1R S miz 325.0—163.0
Table 1 Monitoring parameters
BERA BTR (mz) BMERIENV  REERE eV B (e TUAIR
WATNEE A 453.1—351.1 100 18 A IR A
LA A 1=
WAWEE B 423.1—367.1 120 14 \BENEC
RANEE C 439.1—-383.1 130 13 il
A ' ' R
15 P 325.0—~163.0 95 16
AIANR  492.0—367.0 150 17 C e SIAIR
. A PG A
2.2 HmLIE A PO C
221 JRAXHGEBIGECE] ks S RRE R o %%F:”?WWE B
WREZRATEE Ay By C OHIWGER, MWK 3 5 7 T e T %
AR A NEE A 213 ug/mL. WANE B 15.1 t/min

ng/mL. WAFNEE C 16.2 ug/mL. FRANEE 18.1
ng/mL FRIE At v e 2,

222 WEREIIECE] RGPS B SR IR
W, N PR K 167.0 pg/mL FIVRAE A e 4%
o KEEWIN 50 uL, MMZARIKERS 50 mL, 13
F| 167 ng/mL VTR -

223 TOEMNTAEAIIEIRE RSB 50 uL foE T
K&, No W, I 167.0 ng/mL AR CGEFIAR)
F VAR 50 uL 5%, WA BE 5 min, 18 000 r/min,

W 359 10 pL 3EEE

23 FHEFER

231 LEMEIRE R WEROE AT R 50
uLs No WA, I F R 50 pL 2%, W JiE 5 min,
18 000 r/min, HX V59 10 uL HEAE, FRAGEITEXS I
L] CIEL 1-AD s RS 2R — 72 i B TR A
X R PR, IMANTIOENTRERL 50 pL, RJ5
[ “2237 Wi A “Ny 7 J7TEEAE, K1
GBE #f 5 i 5 (& 1-B); HBEUK RS 245 )5 1
BT, SRJGIA “2.2.37 T “N, kT 7732
B, RMFER AN OB TR S B & (B 1-0).
LA = (R B, IR 2 (3% 441+ X T GBE iR
PRECT RIS SRR ) & Jw . a5 KM, AJrikL
JEPE R, OB HTRER N GBE T $a s o) Fids 41|
ARIRAT T WE 1,

232 PRV E SRH F K o R AT
WA RE R A Bk B, B 10 pL, AU
AL (V) WHREIRE (X B TR, 355
SEPERIE R, BN R R Y=3.032X 107

1 FAMXERM (A). GBE MBS (B) FkRRIEMHE
M (C) 9 HPLC-MS/MS Elif

Fig. 1 HPLC-MS/MS chromatograms of negative control
(A), GBE reference sample (B), and in vivo MD sample (C)
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Fig.3 Brain drug concentration curves of lactones in GBE
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