JPA 75 4 W 2 B ChinJ Pharm Anal 2018,38(3) . 425 -

oG T Bl L 5 TR K BB P SN 6 B R A 5
BB KRR A L R R

(o rp R B DY S I e i R~ W S0 T , v 245 24 BRI L 5 B 50562, b st 100091 )

HWE B ¥ 508 T 3 RMET IR Ao e B IRA 0 K SR RSPl R R A8 2 b, ik KA LC-
MS/MS 3 2 K B | S i E AT IR P AT 3 09 R ; SRR EEA R Ae BT R H KR B Rk B EEAT
HE EOR B ARF 3R E (50,200, 500, 1 000 ng » mL™ ) Z3RAHE B R FHR SN @b oy vm s REMT EH
BR B RIRAT I R A T B R T AT B R 0 #vam, JF BRSNS RATIbAR, R AT,
S ARAH R RSP e E R A R (0.5.1.0,1.5.2.0.3.0 pL-min™") 83§ A i 4K, R B ik TR0
SE AT AT 6 R | SR ARATEDIC R 5 5] A (48.0+43.4) % (31.0£2.3)%. (204+1.3)%.(17.3+0.8)%.
(7.9+0.7)% #= (83.0+5.9)%.(56.2+£5.2)%.(39.1+3.1)%.(30.4+2.6)%.(26.4+1.9) %; EFEH EF R
FEAHTEPTM AR RSN DI AR S T A A — 5, B RGBT MR R EDIE SR R AR — 3
Jiii A ARAH R AR A 10 h R GAEZ Y RIF P ¥ DL 45 8] 4 23.4% F» 42.6%; I iR A EL R 5
Mo B o R K 45 A RAE 3 R4, 2R ARG MAREBRBRGHEL R, GFig: REH
BB AR BT AT AR R e R ey gy ok B AT R LS R T AT 3 e da e 1) R 2K BD ) L ik
HRIAFHR TR

KRR : T 5 MBEATIRAT; 2D ERBAFEA; =DICE; Immie i ik ; HR3) A F; kA0 ek & Bk

FESES: RI17 X ERFRIRAD: A XERS:0254-1793 (2018 ) 03-0425-07
doi: 10.16155/j.0254-1793.2018.03.08

Study on recovery rate of geniposide brain blood microdialysis
probe in vitro and in vivo in rats’
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Abstract Objective: To investigate the recovery rate and stability of geniposide brain and blood microdialysis
probe in vitro and in vivo in rats. Methods: The concentrations of geniposide in rats, brain and blood microdialysates
were determined by LC—MS/MS. In order to study the effect on recovery in viiro, the different flow rates were

investigated by dialysis and reverse dialysis, drug concentrations ( 50, 200, 500 and 1 000 ng - mL™")
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and the number of probes used were investigated by dialysis. The stability of the rats probe recovery and flow rate

on the recovery rate in vivo were determined by reverse dialysis, and the results compared with that of in vitro
trials. Results: The in vitro and in vivo recovery rate of brain and blood probe of geniposide were decreased with the
increase of flow rate (0.5, 1.0, 1.5,2.0 and 3.0 L min"" ). The dialysis recovery of brain and blood probe in vitro were
(48.0+3.4)%, (31.0£23)%, (20.4+1.3)%, (17.3£0.8)%, (7.9£0.7)% and(83.0=5.9)%,
(56.2+5.2)%, (39.1+3.1)%, (30.4+2.6)%, (26.4+1.9)%, respectively. In vitro recovery obtained
by dialysis and reverse dialysis were approximately equal under the same condition, and the in vivo recovery
determined by reverse dialysis was similar with the in vitro results. The recovery of brain and blood microdialysis
probe showed a good stability within 10 h, and the average recovery of brain and blood probe for geniposide were
23. 4% and 42. 6%, respectively. The recovery rate of the brain and blood probe was not related to the different
concentrations of geniposide, and the high transmittance can still be able to be maintained after the recovery of
the probe which was used no more than 3 times. Conclusion: The reverse dialysis method can be used to study
probe recovery in vivo, and microdialysis technique can be used for the simultaneous study of pharmacokinetic of
geniposide in brain cells and blood.

Keywords: geniposide ; microdialysis probe; recovery; intercellular fluid of brain; pharmacokinetic ; LC-MS/MS
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63%A; 0.2~1 min, 63%A — 30%A ; 1~4.8 min, 30%A;
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Intensity/cps A Intensity/cps B Intensity/cps c
4
1000 0000 40 000
20 000 20 000 /k
0 0 0
0 2 4 6 t/min 0 4 6 t/min 0 2 4 6 t/min
Intensity/cps D Intensity/cps B
1000 40 000
20 000 /\
0{ - 0
0 2 4 6 t/min 0 4 6 t/min

A. 25 A GE DT (blank brain microdialysis sample ) B. £ 24 fifi {35 HT 9 ( brain microdialysis sample containing geniposide ) C. H8F 11 % i fi i
W (100 ng - mLilgenip()Side standard solution ) D. %5 [ ML fHE T ( blank blood microdialysis sample ) E. 2 MR BT (blood microdialysis

sample containing geniposide )

1 KRFEENHESPIRFEUERN HPLC-MS/MS

Fig.1 HPLC-MS/MS chromatograms of geniposide in rats microdialysis samples

F1 RFEERBN(n=6)
Tab.1 Matrix effect of geniposide
AV/A %
C/(ng-mL™)
1 2 3 4 5 6
12 96.3 102.9 98.6 96.8 90.4 96.8
100 99.3 99.6 97.2 89.9 95.7 96.1
400 93.5 100.0 94.2 98.0 91.6 95.3
2.5 RNMEVEH A R

U e BE Sl 4.12.,25, 100,400, 500 ng * mL™
FIAE 16 BRIV, 4% ©2.2.3”7 T T 7 i A U5 K

Fz2

PRSI, LAAS B R TRI R (Y ) S AR A, Joit o
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FEEIE
Y=2420 X-1770 r=0.999 6
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2.6 S FER
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P HATINE , 1 d WPATHRAE 5 IR 48 H S 2
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Tab. 2 Precision and accuracy results of geniposide

H N (intra-day ) /%

H [a] ( inter-day ) /%

/
(ng .CmL—l ) o RE HE AL KSR RE HER
( precision ), RSD (accuracy ) ( precision ), RSD (accuracy )
12 3.4 73 92.7 6.1 4.4 93.4
100 5.7 4.2 104.2 6.1 0.1 103.4
400 22 5.6 94.4 5.1 7.5 94.3
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RS H#EATI05E , 12 h J5 PR , 5% 12 h A2E
IR R 3 AN BEE BOHE 0 BE ST, B U
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&3 RFEREMERE (n=5)
Tab. 3 Stability test of geniposide

12h(4°C)/% 3 months ( -80 °C ) /%

c/

(ng-mL") RSD e RSD HER 2
(accuracy ) (accuracy )
12 24 107.0 52 98.4
98.9 101.0
106.0 108.0
110.0 101.0
98.9 94.5
100 8.3 96.0 4.1 103.0
101.0 99.3
91.6 99.4
100.0 102.0
95.6 92.7
400 0.4 101.0 2.8 90.4
91.6 90.7
90.6 89.6
95.2 95.3
95.7 94.5

FE AR E FEA TN R, P MR B 115 RSD, 25 SR 8
INTERRE 10 £%5)5 A8 71 19 RSD K 4.8% , ffEAfi 53
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2.9 IR SGE TR TR

TBEMTHERET TSGR — A 2 Fheds FH I 2 T ik «
BB (WL ) MBGBHTE (L), IEBTE
RERS I WOB AT (1) B MDJCR , SOBE MR T PR
A P RT3 A L S R ) — B . FESE g0 AR
PRET (A [N A2 AR 22 PR R 52, AR S G PR It
HREE VR B R B I 2R, B A | I G AT
PREH AR N ARSI METRCR
291 (KRR ENCRTREME L KNS 45
5 — M e B A B ) 3 T 2 [R])— AR L
A /INIFEE 2 LA A/ NI S EURE , BURE S R Hh IR
WIRARAE L TICTRAR B BT SR A S0 45 R
W, X i I YR A B AR P T S ) R P R A
TH%,

Fitg | MY RGBT R ET A A B 2,27 T 7k
AT, LA 1.5 L - min™' AFEE R 200 ng - mL™ Y

TOENTSEB HIFE T H 98, P 60 min Z ), FFHARIL
8B 1 h O kEdh, SRR 10 b BERL AR BRS AT
M5, 4% 31T SOENTERET IR (RL), 25
4o 2501 B E = (Co—Cliyane )/Co x 100%,
Catyeaie BN L PHE T H RIWE, C, N IEHCH
FETHMRE . S5 RRM, Ik | MROE T IR XHE 7+
PR N TR AE 10 h AR B AR XA , BN ER B X A8
THAYAA BRI 23.4% , I ERET XS e+ H
AN IR 42.6% .

F4 f MAEFTRE M FEHE N R RZEEER

Tab.4 Stability of brain and blood probe recovery for

geniposide in vivo

R ET A P TSR /9% RSP [T 3 /%

I (time ) /h
e (' brain probe recovery ) ( blood probe recovery )

1 23.7 40.4
2 21.3 39.7
3 22.0 40.7
4 25.9 38.4
5 25.9 40.9
6 21.3 47.9
7 253 46.2
8 23.1 42.1
9 22.0 43.8
10 23.1 46.0

2.9.2  VEFHEEEXSHEEARIMABCR AT IR 2Bk
FHIE B M RSB M 8 H RS eR . I
BT B A E T 200 ng - mL™ (4308 A SE 56
PE FH P (H R 37 C), 205121 0.5, 1.0, 1.5,
2.0.3.0 wL - min™ Y0 E T RS FQIR, BT AR
-7 60 min J& YA 5 O3 FE S (BE0 30wl ), BE &AL
G JEAT I A2, IF B IE B A R AT R (RR)
(A3 2)=CgyadCo x 100%, Forft Cy e HRGEMTHT
BEFAIREE , Co MIRZGHHE THHE . 25 WA 2,
FBMTE B RET BT AR R (1R 37 °C),
23 50 2L0.5.1.0.1.5.2.0.3.0 wL-min™ Y 3 3 7
200 ng * mL™" RGBTS0 FINE T H VA, R AR
A7 60 min J5 , YCEE 5 RE A (RE 30 L), FE AR AL
PRIS HEATINSE , e MBS 1 TR BT Il
ER L 2, 45 BN, IE 0.5~3.0 L c min” YL,
W T DR P R B L L TR TG BT A ) IR 1
Wit 5 O T P G KT B 5 AR AT A, 2 R AT A9 1E

AR
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Fig. 2 The effect on RR and RL of brain and blood probe under g 20
different flow rate in vitro E 0 ‘ ‘ ‘ ‘ ‘
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BTS2 56 FI MG 1 T, A it 3 A2 F- 1 60 min J5
W 5 A, B A AR RS SE AT I, A1 R
FBEHTE R, 45 R LI 3. 45 R KW, 7E 0.5~
3.0 wL - min™, Bl VE A BE A B0 G L il ARG AT R
FEXIHE 71 B P [l A 1 B R AT

100 -+ e BOB AT IR

& . (RL of brain probe)
2 89 - ISR BT EOR
E 60 1 | (RL of blood probe)
[=]
Q T
ol Tl T
) 20 \.\
= 0 T T T T T
0 0.5 1.0 1.5 2.0 2.5 3.0

R (flow rated / (uL - min™H)
B3 i X Mg RE TR SR N B R a9 &0 (n=5 )

Fig. 3 The effect on recovery of brain and blood probe under

different flow rate in vivo

294 HE T B R T IR AR A 8] iR 1 5
M) AE ) —fE R RV B T, SR IE i b i ok X
PREH RSP MR 52 m, AR UCK R B F 50,200,
5001000 ng - mL™" BB SL50 FINE FH AR (1H
637 °C), UIMEZ B (1.5 wl - min™) FEFEMAE [T
W, B R B TE T4 60 min J5, WEE 5 Iy RE S (05
30 wL), FHEKEE N 1000 ng + mL™ AYBOETS2456 FIHE
TR IS FRFRRE 10 %5 PRI 705 , HoAth

i

¢/ (ng-olh)
4 REXTRE . MR RE TR SR R A RN ( n=5 )

Fig. 4 The effect on recovery of brain and blood probe under different

concerntration in vitro ( n=5)

295 BT FIREHASNRICRIGEN  ekE
FEVHEFE J9 1.5 L min™', 200 ng - mL™" 4 1305 BT 52 56
FHHE T, R IE BT o3 S st A Py fifi
1 RAEF 2 I Zead Wk 2 A B ERET 1A T AR A1 ImTlic
SRR, B RETTE VA 60 min Ji5 , YA 5 0 EE A (
73 30 pL), MR EHAR 2 115 RR, 251 ILE 5,

100 —— BEREFIEFENT I ECR
® (RR of brain probe)
2 80 - MG T R
5 (RR of blood probe)
z 604
Q
£ 0 — . —

# .
= 20
[

0

fER2K
(after 2 use)

ERLIR
(after 1 use)

FREE
(new probe)

5 fERRE R MR RHEE TR SRS B R B R0 (=5 )
Fig. 5 The effect on recovery of brain and blood probe with different

times in vitro
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B I — A SR (R R, S (AL TR 2R A TR U
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FREEAC I ] R RARAE A, PRI P SE X ROE TR ST H 14
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U, REAS DRALE K o (1] S50 I 508 ) TR 1 o I
FLARPE T 2 5 PN o S B )85 3R , THE  To E
DR R R 00 Ay i - i A, S SRR, A
J, TR YL R S D) [ A e vy, (E SR ACAR A A A
SAHRLIR A, 75 BELR A [l AR f i P 5 TR 6
HEWLIEE . ARSI R IE A TIL A B BT A B4
T ANRIFLE X HE T PREH RS MATSCR A 2 , e 2830k
PEMHETERAE AN 1.5 L - min™, 30 min Y& 1 REA

M SBEMTE I E AR B PR e, FIT S
VRO AR AR —F, BETTHED 25 255 7R N 25 W B
SCHRPE o AR SEER R PGB HTEE R HE T PR EHA A [1]
WeRBEAT T4, A RIS R T B A A A
[ g3 A5 PR S A A — B, S A i A 64 [l i
RAENE ] THENRLAR B 2GR

TREH TS A 5256 e R s U HE IR 2% PR
FRIEIRZY 30 min, LLSERS E LEAR BT B IR L A=)
FEJ, P LA M 2K 2 12 h ohyk b, & 1
VRS AL BRI Al AN M 3 YRS, ST IR AT AH
FE TSR BERS PR IR I R

S 30k
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