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# E:Bf BUYARigBEXANMGORPESHFRMNESHEN HPLC MEFEXHH¥HR. AE AR
ig EE/KBUNE A F B R BRR B Bk A BUM , & L3R . MR HERZFHNEEQ HPLC-UV W mARE . 6%
# % Shim-pack ODS (250 mm X 4.6 mm, 5 pm); F B MR ABEHE, AR . 1. 5 mL/min; B HE K276
nm, &R BAZFHERMETEN 0.156~10 pg/mL, WEEHFMRETERN 0.109~7 pg/mL, FE TR (LLOQ)
4y 5% 0.156 1 0.109 pg/mL, H p9F H DG HE (RSD) ¥/MF 15% , EHE (RE) 3 —6.82%~3.26% ., KK
ig EEKRHAE, MFFAFEMRESFMHWE- MR FLENE : BFTH to T e T HIH (12.0£
4.5) min F (7. 221, 79) h;Comax F Crara 4> B (5.2941.96) F1 (4. 4942.12) pg/mL, I EE T tman F Lmaxe 5
FA (14.0£9.0) min F (6.81£1.1) h;Coum Fl Coaxe 53512 (1.38£0.16) F1 (1.62+0.71) pg/mL; BEEFHK
CL/F H (4.724+1.68) L/h, INEXHM CL/F X (3.04+0.98) L/h, B BFELEBFSEVHERHNE
BR,IMAFAREARTFTARRTTLARENUMENGHENR. KR ig RS KANEOR P EEZHM
DNERFHRRREFENRAR, EE TN ORERRRXTFRESH,
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Simultaneous determination of baicalin and wogonoside by HPLC in rat plasma

administered with Huangqin Decoction and its pharmacokinetic study
LU Tong, SONG Jue, XIE Lin, WANG Guang-ji, LIU Xiao-dong
(Center of Drug Metabolism and Pharmacokinetic, China Pharmaceutical University, Nanjing 210009, China)

Abstract: Objective

To develop an HPLC method with ultraviolet detection for simultaneous deter-

mination of baicalin and wogonoside in rat plasma after ig Huangqin Decoction (HQD) and study its phar-

macokinetics. Methods

Rats were given HQD by ig, plasma were collected at designed times from oculi

chorioidea vein. Following protein precipitation by the mixture of methanol and acetonitrile (1 : 1), the
blood concentration was determined by HPLC-UV. The analytes were separated on a Shim-pack ODS (250
mm X 4. 6 mm, 5 pgm) column using a gradient mobile phase consisting of acetonitrile-phosphate buffer.

The flow-rate was set at 1. 5 mL/min and the eluent was detected at 276 nm. Results

The linear range

was 0.156—10 pg/mL and 0. 109—7 pg/mL for baicalin and wogonoside, respectively. The lower limit of
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quantification was 0. 156 pg/mL and 0. 109 pg/mL for baicalin and wogonoside, respectively. The intra-
day and inter-day variations of RSD were less than 15%, with relative error (RE) ranging from —6. 82%
to 3. 26%. The existence of double peaks were demonstrated in the blood concentration-time curves of
baicalin and wogonoside after ig HQD. For baicalins tmex; and ¢me; were (12. 044, 5) min and (7. 24+1.79)
hy Chea and Cuuxy were (5. 291 1. 96) and (4. 49+ 2. 12) pg/mL. For wogonoside, tmux and tm.., were
(1.4049.0) min and (6.84+1.1) h; Cpuxy and Crax, were (1. 3840.16) and (1. 62+0. 71) pg/mL. Oral
clearances (CL/F) were (4. 72 + 1. 68) L/h for baicalin and (3. 04 & 0. 98) L/h for wogonoside,
respectively. Conclusion This method should be specific, accurate, and sensitive enough to be applied to
the pharmacokinetic studies of baicalin and wogonoside. Plasma concentration-time curves of baicalin and
wogonoside show the existence of double peaks after ig HQD. The oral clearances of baicalin is higher than

that of wogonoside.
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BENBEREY ES Scutellaria baicalensis
Georgi B TR, B HHRE BB, LA
FRATIRL, W6 R b 8 B At 25 MR R TR R
HRY. SRR R BN RERES SRR
HRERE. X T B R NESTINESE
EEEFFEMNEYERIELSD, CRMEES
ig BBARKREAMPRERBUNESHERR
A, iv BEEE 75. 7% EMRFUHRESH
A B oAt AR5 0 B9 T A AED , 20 min J5 I 25 ¥
BFEMERER (0.05 pg/mLOP RN EAEXE
BHELANESHEREAREY  WESTESE
RAES . BRESHEAINESHFRARBYRES
BT RER Y R, ALBE T HPLC &FH
I E K B ig B3 K BN G I 3R P B S FE A ]
EH, AR ig BEF KA GESHFRNNEESH
I s AT AR
1 ##

1.1 V8% 51 LC—2010 CHT BERMARBIEL,
Bt A R 6 BE VYOG 2R L A I 2% & CLASS-VP
& TAE ¥ ; Milli—Q Gradient A10 #B 4k 8 (Milli-
pore Inc. EH),

1.2 ZRSEN®EH H5:110715-200212, 1
F o [ 2 & A SRR T, BRI D, DU AR
(B4 5>98% , o H o BE B 57 B 1 25 B 52 B 0 ¢
ZHBE; ZENEIE s (Fisher Company,
Inc. SEED ; HALKF AT B4, KiBaiK,
1.3 EEXEKFAMHE BEXUWAEEALRGE
BRAF S M4 A T, &P E AR RS A 2% B
HWt%e., RES, 10 FREKBRHE 1 h, RZE
LCKRIE 1 h gk, BRRBERE 2 K. &
FHIRBEBR EEZTRERRK GREYEEH 3.75
g/g). ZRMBBYEHESTEMNESHFSHHN

160 #1 37 mg/g.

1.4 ZRFHY.HHERXSD KR 5 B, i, kE
(260£20) g, FWAE /R— LI XRIY P O®R
#t, & HAEE :SCXK () 2003—0002,

2 FEE&HR

2.1 LM, @3N Shim-pack ODS (250
mm X 4. 6 mm, 5 pm), R B EERBE R, KA
A % 0.05% BEES+5 mmol/L NaH,PO,, B zh# B
RRE;ERRE 1. 5 mL/min; B FERKEETF .0~
16 min, A: 74.5%; 16 ~19.5 min, £ ¥ 3T 3 %)
55%,19.5~21. 5 min, £ B H B 74.5%;21. 5~
26 min Y EIEH; BIFK :276 nm; AR 40 C.
2.2 MEHBRERLHE . KRERALK 12h
JE¥ 1.25g/kg (WM THZ 4.68g/kg) ig ATH
ZKKBGH (Y FHEEH 200 mg/kg MINEEH
46 mg/kg) AHWER N 0.5% CMC-Na, 48 F4
R FIZ 255 0.083.0.167.0.333,0.5,1.2.3.4,
6.8.10.12 F1 16 h FHRJKFHKABUM 0. 3 mL B fF
E ¥ # Eppendorf & #,5 000 r/min B .L> 10
min, 3B MK, E —20 C KEHRF. MK 0.1
mL, A 1 mmol/L KH,PO, % ¥ 50 uL, % iR
S MABEE-Z8 (1:1) 100 uL ¥k 10 min, B
WEL> (18 000 r/min),20 uL BEREATHT.

2.3 AHFEINE

2.3.1 FETEE . EXLBREET,.BFHMN
HEHFABRN GGG S EE, MK hR
R R P EA TR RN E, BRRE /D, ®]
EHEMNESHFMOFRGE S50 8.28 f117.1
min (B D, AFEEEREHNET R EHEHET
AN ERERREASTRINESHRERE.

2.3.2 WEMRELEEE - RXREAMmME 0.1
mL 8 % i A 1oL A [8] ¥ BE iy %t B8 &, 4 36 43 31
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1-BEH -WEEH

1-baicalin  2-wogonoside
1 ARZALEQW EFHENRESHEHRRA G . KRTANEMAESHFARNESHERRR O
MAR ig EXAMAR 10 min MEHR (D) K HPLC &i#H

Fig.1 HPLC chromatogram of rat blank plasma (A), baicalin and wogonoside reference substances (B), rat blank

plasma spiked with baicalin and wogonoside (C), rat plasma sample of 10 min after ig HQD (D)

GHEH.0.156.0.312.0. 625.1. 25,2. 5.5.10 pg/
mL; &P EE 0. 109,0. 218.0. 437.,0. 875,1. 75,
3.5.7 pg/mL, & M3 A & AL BT SR 4R 4, HERE 43
. UBERERBIKE O MEHHR (A FELE
H,8EFHMEIIFFRE:A=17 591 C—2 067.3
(r=0.9999, n=5); WEEHFHEBEHITR. A=
22 827 C+458.3 (r=0.999 9, n=5), 45 B E£H %
KAFE 0.156~10 pg/mL K RIF, NEXHL
0.109~7 ug/mL &R, €8 TR (LLOQ) 4
B EEFH 0.156 pg/mL MW EE H 0.109
pg/mL,

2.3.3 MEFHBEAOEEE 3K 2.3. 2 BT HB4E. 6l &
HAEH 0.312.1.25.5 pg/mL M EEHF 0.218,
0.875.3.5 pg/mL BIRERSE (QC), HY H K
IR E QC HAMTRBEE, 8N REK
BE 5 AMEEA, ST 3d, 3B B R B B %
(RSD) M#EHE (RE), ZREE 1.

2.3.4 REEYCR 2. 3. 200 TR HEES

F1 BSENNHESHTFOETENERE
(AW :n=5; BiE:n=5X3)
Table 1 Precision and accuracy for baicalin and wogono-

side (intra-day: n=>5; inter-day: n=5X3)

e A o/ W18 o/ RSD/ RE/
" (pg-mL-D  (ug-mL™D % o%

HEH®H HA 0.315 0.305+0.022 7.24 —3.26

1.25 1.22040.020 1.67 —2.45

5 4.970+0.031 0.62 —0.68

A (8} 0.312 0.316+0.032 10.15  0.35

1. 25 1.2204+0.022  1.81 —1.99

5 5.010+0.070 1.40  0.11

NEZHEHR 0.218 0.2334+0.024 10.37  6.82

0. 875 0.885+0.019 2.22  1.18

3.5 3.470+0.045 1.31 —0.85

=] 0.218 0.2274+0.017 7.59  4.33

0. 875 0.8834+0.023  2.67 —0.97

3.5 3.50740.085 2.44  0.20

#F 0.312.1.25.5 pg/mL # I & X ¥ 0.218,
0.875.3.5 pg/mL WEERHH QO #H MK GH
BIAL B0 B4k R R I E AR AL, BB YREE
5AMEEA; HBUESK 0.1 mL, A 10 puL EEH
MWESH S 3 FAF R E R TER,
HEEWRES QC MFE, &“ M KA &K AH T T
BiE, BESEER A, SMNRERE 5 MHEA.
PR Y Al R R o i R G S
(A1/A2), ERBEXFHFHRBE YRG5 H
80.20%.93. 85% .94. 20 % , DL E &1 AY 1R BBl R
SRR 97.30%.,98.57%.99.32% .

2.3.5 REEEFE.FEREG QC, B MHREKRE
5 AMEEA, B —20 C kAR 1 A ,37 C fHIRK
BREENE, 5 (0.312.1.25,5 pg/mL) &
G5 E 85 B4y B K. (0,309 4 0.028), (1.21+
0.04) 1 (5.0240.05) pg/mL; IWEHEH (0.218,
0.875. 3.5 pg/mL) & kg W & 45 R 5 5 K
(0. 2334 0.021), (0. 885+0. 02) F1 (3.4640.07)
pg/mL, R ERAHEFMNES T HRBRE.
2.3.6 FIRSRRES  FEA YR A ST 7 R E 52 L
UG IF 36 90 58 R AL, R BEAT R B . B4 4
BT it A A R B B S BT AR E M 4R IR AT =
VB LR AR R A B b, R B BOR TR AR
B 5%, I EEEMS RE<15% fER4H
B R B2,

2.4 KR ig BEE5KIEANGESHRNESEH
ZEPR:T 5 RKR ig BE KR XA ZEARR
A o) A BRI, ) 4% ML 3R, 4% 2. 2 IO B b, AR S
Pr. EEHMIGESH M M2 - E g A 2.
RAEREERBEFTMNETHAGFSHIRE 2,
HREH AEHFMNESTTEHEASES W B
A, BEEHAMNLEEHW twa IR 10~30 min,
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Fig. 2 Blood concentration-time curves of baicalin and
wogonoside in plasma of rats after ig 1. 25 g/kg
HQD (n=35)
%2 KRigl.25g/kg ESAMARESH
MNESHENHHESH Gts, n=5

Table 2 Pharmacokinetic parameters of baicalin and wogono-

side in rats after ig 1. 25 g/kg HQD (x+s, n=5)

2] B:-EivA HEH WEEH
Lenat min 12.004 4.50  14.00%9.00
Tmax: h 7.20% 1.80 6.80+1.10
Cruext pg * mL™! 5.294 1.96 1. 3840. 36
Crnaxz pg s mL™! 4.49+ 2.12 1.6240.71
AUC pgehemL~! 46.89+16.29  16.6716.06
e h 3.60+ 2.40 4.8042.70
CL/F L«h! 4.724 1.68 3.040. 98

tmas BN 6~8 h, HEFHORBERFRXTHNHEH.
3 itig

L G5 07 9 v 45 B R 2 40 0 0 S 4R
i £, & HPLC-UV, HPLC-ECD, HPCE-UV,
HPCE-ECD il LC-MS-MS 7501, #EHKR
HERBE R L, R ig 50 E R MR
BELER LA iv AT R L AR A0 Mk P I 4 K
LBV EHRSE E W EE R ig HA KRG I
EXEHFADN RS TR AT ERBER S, THE—
ABUILA R 1 h KRB,

SRR A TR AR EER KA
I 72 F T TR B 2 0 R PR A R AL O
HLHREE, EXZENGRB K UDPG-H %
BRREBHERTELIEEEEBARBA
ML, 4 S % 40 S R 9 MRP2 % (5 503 B
B A — A A R RO IS T BORE
PR A ST R A AR RS I
e (Rt B S BB A A,

A% S R T B K R DU K A I 1 25 9 -
fi) il 2R P ) BUHA B f0 XU Bl 5, H 37 10~ 30 min
B 1 AN, R HE IR R K BN R e
YN TS Vb o i G WV

B ig REFARFNRIM. 51 MEHARTE
B+ =6 £ R, BOCIRIRGEE B A+ 26
L E—EWE W pH EBK, 5 H R, 3
HEREHHRKS pH EAH XM, XA XBMREE
EHSHENEY 37 C iAKW 2h,F 74. 1% #i
HEFZRS RS HAEEBRUS FREEERK
BREUNEES RER, LR M ER b4
N REOETH—HLRIEEL . L E A KRR E HEE
W B TR RO B T R DX S
TR ASL 32 i S8 A K A T P KB RO, KA 6~8 h
B 2 Dk, X5 —-F g REHRRAS
R E A BT HEM 2 82 R 54 %60, BLBI5E 2
A~ U Bt B A R BB 5 AT M 8 30 A K 5 R A B B
A B X MRP2 B HAMER G s, 42
NGRS .
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