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[ Abstract ] Objective: To establish a HPLC method for the assay of bufalin ( BL), cinobufagin
(CBG) , resibufogenin (RBG) and study the pharmacokinetics of B, CBG, RBG in dogs plasma. Method: The
sample blood from dogs were injected Chan Su extract by 0. 18 mg kg 'at 2, 5, 10, 15, 20, 30, 45, 60,
90 min. Protein precipitation with acetonitrile and solid-phase extraction were applied to purify plasma samples and
used HPLC to determine the concentration of BL, CBG, RBG in it. The pharmacokinetics parameters were
accessed by Kinetica software. Result: In this SPE-HPLC method, the separation, precision and accuracy of BL,
CBG, RBG were well. The calibration curves were linear. The analytical recoveries were all more than 90% , intra
and inter-day precision RSD were all less than 10.0% (n =5). The main pharmacokinetics parameters were fitted
by non-compartment models. Conclusion: The SPE-HPLC method can be used to determine the concentration and
to investigate the pharmacokinetics of BL.,, CBG and RBG.
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WETR At A8 K WE i Bufo bufo gargarizans Cantor
B PR EWE I Bufo melanostictus Schneider ¥ H-J5 I 53
Y S, 2o T T R R 0 R R
AT, B EE M A T RO Ik
AR T o WETRAE 45 58 b 245 61 9 — Fb, HAd T AE
T LKW A A A& A B D s, R R 2 S L
JB A R0 JUAR B S AR 25 4 o WETER R /Y 3 2y
A RO IR ISR (BESE K ZHE TR
KLU ERR RS LBV L, BBk A
ROy 22 O Be T L4y, v & 3 2 (bufalin, BL) |
46 U5 Bk 75 % ( cinobufagin, CBG ) | M W 7 BC 2
(resibufogenin, RBG) &5 (5 K L (25 10% ) , H
XFF 0 L8 R ST MO A0S A R R 2 BT
PR AR ST B BT SR G TR B R O W R 22 R
W esalif T2 5 8 & 0w R APWETREE L TR IS
BEMCIE 3 FRUEIR S 10 R M A G 20 € b ik
3 4 B S (BL 29 i 25% (CBG 2 5 37% .
RBG 2y 5 35% ), & & & & it 1 20 [ iy 95%
L E,

HT T R R R K, O SR I iR N 2503 )
FOPSERARIC O AT, W R 6 2 o) I 2y
WeBE T 5 J7 1547 HPLC-MS, HPLC 347, JHo iz 1]
W R KB A B A% R A BT A T B — B A W TR
YA TT (NHAL) AT SCHR R UL I 2 g 4l 3 20
BWAERENE R 12058 . ASCEE S %M
KSCHRTT SR 2 TR 5 TR R 4
T AT A A A B NS T R s R R AR
WES K 787 3 J G s 75 10 SE 1) SPE-HPLC U 22 % , I 4%
TR NI 6 R BRG] i D S W R e 2R
Ym 254030 1 205
1 ##

Agilent 1200 Y w2 RO (4 1% £ 48 ( A 5 51
K 2% ) , Millipore Q 7 4l /K 1 ( & [ Millipore 23
Al LBy AWI20 B 7 or B RO (H AR B i),
Vortex-2 B iR ETR &ML ( 3£ E Scientific Industrious) ,
HC-2064 1 &k 2 0 L (B K 108 A BR 2 |
Kinetica 4. 4. 1 ( InnaPhase Co. ) 25 /X 3h J1 2% 79 #7 4K
PF. %6 E K H % /s 7] Bond Elute C-SPE /) kE
(200 mg,3 mL) . Z 5y HPLC %% ( 35 [ Fisher /%
Al), CROHR R X R oy A sl (e st4e T ), K
B AR () 5 AR WE TR BE AL TR W T O SR TP
by 2 R % B (e T 24 A W o RS E F 5B it
S 3 b 110803-200605, 110718-200507, 10171-
0102) , W& 7 R 0 MG (RS s AW AT IRSTAE L

AL >99% ) WETR (W A LR B aTh 25k R
AR W45 2 20100901 ) |, W IR 42 B Y) (A i, 46
B >95% ),

LY AR 6 7.5 ~9.0 kg, M A 45
e, Bt st BB AT PR m] $E 4L, 1 RTHE S SCXK-
(%7)2011-0007 ,
2 AEEHER
2.1 @iEskp WO Dimosail-C; (4.6 mm x 250
mm,5 pm) {4 % 4, Agilent Eclipse XDB-C,, Tl #
(4.6 mm x 12.5 mm,5 pm) ; i 3 41 £ -7K (55
45) %3 1.0 mLemin ™", &Y K 296 nm, A IE 30
C, PR 30 L,
2.2 BEWMECH RS FREL BL,CBG,RBG Xf I i
TP A Ty 2 FE Ml 2 TS 1, 4900 SO mL s,
PP P2 ik T 1) B B 13 3 P e 59 R 2 B4 40 i
196,207,211 mg- L™ %J B f fif 45 ¥ A1 100 mg- L~
PR b i 5 R 5 K % i B i, LA O Sl R R R A 0 A
VB X B VA T BRI, T 4 CUKFR IR AT o
2.3 IMMEFESAALEE BURIMAK 1.0 mL B 5 mL
FLZEWRL B0 T, A S R b 2 DY B T TR
(8.0 mg-L™")20 pL, W iEdR 2.0 min JR257, A
OWE 1.6 mL, % JiE PR % 3.0 min T (A, & O
(11 000 r-min ") 10 min, $2H 2 ;&I LEA L
FHE 5 — R 045 h 40 C K AR E T, Bk
A 50% H B KW 2. 0 mL, 4R % 10. 0 min
s R EHSELL 4.0 mL HEZDL )2 4.0 mL /K
WAk J5 1 SPE /NAE 43 51 LL 109% F 2 K TR
4.0 mL.50% W EEKIE 4. 0 mL kv /NHE, 55 25
VW, e &L 1% 1% B W 3.0 mL Pk /A
WA U Y — YRR B A L 40 CORTB AR
3R in A 100 WL 3 3h AR iEHR 7% 10. 0 min
7 f#, B0 (13 000 r+min~") 10 min, B | % W
30 pLif47 HPLC 4097,
2.4 FEMEREN Ra MK K A A n
X R A A T R ARIETREE L ERIE TR (1Y
4.0 mg-L™") (PIARAEER ML 2B (1.6 mg-L~") K&
U5 EH I RE S 4% 2.3 TR BRAE IS HEAT 00T, (3
FUULIE 1, 2530, 25 (K I 3% X i 3¢ o BL(5.7
min) ,CBG (7.4 min) , RBG (7.9 min) B & &+
P, 3 Fost o3 A K D9 AR 9 5 A G T . B 3 AR
¥#k BL,CBG,RBG 1144 >4 000, 43 5544 > 1.5,
2.5 Z&MEXRSEER HERSH K
1.0 mL 8 {73, 4 % Jin A [a] {4 ARl e 32 ) of L5 T
B WAL M3 b BL BT B AR R 7.4, 14. 8,
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_— A M P R A 3 R R LKA A (n =5) 45 2.3
1l T B IR A BT, FH RS d A 3 4
VU U || S — —
0 5 10 is 30 WS PR H N E MR % 45 R R 1, &
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A WERRIRIY B, 25 LIS + AR
C. 253 +BL,CBG,RBG;D. #424J5 15 min Il 3¢ A% &
L. W57 R (BL) ;2. 4EUERRTEE(CBG) ;
3. FRUEFFCSE (RBG)4. PItsi[ Megestroli Acetate(1S) ]
E1 #EEIZEY KM% H BL,CBG,RBG
LR PR G 7 ST R R

22.4,37.0,74.0,112.1,185.0 }% 277.6 pg-L~",
CBG ik Bk K 7.5,15.0,22.7,37.6,75.2,
113.9,188.0 % 282. 1 pg-L ™', RBG Ji 4 ¥ B Kk
% 7.0, 14.0,21.2,35.0,70.0, 106. 1, 175.0 }
262.6 pg- LAY B S $E 2.3 TR 14
174341 LLIME s im BL, CBG, RBG () Jii & V& JiF
o Xl AN TR o 5 bR 0 T AR G Sy Yl SR T
/N Tk EAT R 019, 75 BL,CBG,RBG (#A5 i il
LT FERY 4, =8.8x107°X 4.6 x10 *(r =
0.999 1),V ;=67 x107 X - 1.1 x 107 (r =
0.9986), Y, =8.4 x10 X =3.8 x 107> (r =
0.9943) Wk BEJL B A Bk 7.4 ~ 277.6,7.5 ~
282.1,7.0 ~262.6 pg-L™',

TEAEME L S/N =10 44T, 2+ BL,CBG,
RBG AL E B9k 2.4,1.5,1.8 pg-L™',
2.6 KE®FE 7R 1.0 mL 25 (3R b4 B % A
AN TR e JBE VR R 6 R U W, E R R & BL (0. 022,
0.074,0.185 mg-L "), CBG (0.023,0.075,0. 188
mg-L~")  RBG(0.021,0.070,0. 176 mg-L~")3 Ffi i
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H] BL, CBG, RBG 9 H N, H [H K5 % & RSD (% )
¥ <10.0% , W0 EHIE 91.3% ~103.4% .

2.7 [ElE

2.7.1  JrkifieR A8 1.0 mL 25 i3 43 kG
B I [) e 3 TR R 6T B R, T AR P L
(0.022,0.074,0.185 mg- L") 3 Fvfe & 1) o ¥ b
di, FE A — H P IROIG L 3 v B G IR i 4%
50y, F 2.3 WUR BRAE S5 H#EAE 20 B, LAY H 5L [ 5
J7 21145 BL,CBG,RBG ¥ &, 5 ke ik & e 45, it
SUER RS (ks ) B R LR 2, A, 1A
AR 0T %k 92. 7%

2.7.2 FEHECR FE 1.0 mL R 2 I 5350
G 2 I TR) e 5 TR RSk R o V2 YR TR o) A L
55 (0.022,0.074,0. 185 mg-L ") 3 Fliyf B 1) o 755
mn s S 0y, 4% 2.3 WU #AE 5 AR S B, Do K rh
BL,RBG (1) U T B2 5 AH 1 e B TR & % Rt 925 0
BL,CBG, RBG U 1 B o (B 313 Hh 13k 3 ol e i
M ZE B 32, S5 4L BLIG i 3 S ok B 19 22 L
I % 3 30k (103.3 +7.7)% ,(97.4 +6.8)% .
(99.7 £5.5)% ; CBG Ik .t .y 3 Ak B2 119 2 B [m]
W 4 3k (103.3 +4.9)% , (94.9 +3.8)% .
(97.9 £3.0) % ; RBG {5 . H AR BE 3 ANk B2 (10 2
B e 3 4y 3 2k (103.4 + 5.9)% . (100.0 =
4.4)% ,(97.9 £4.6) % ,

2.8 FaETE  AE 1.0 mL 23 (I R4 IR % A
W 7 2 A D S QT T N =
(0.022,0.074,0. 185 mg-L~")3 Fli e B8 (1) o 45 £F
& Ay, T 4 C AN AERL 12,24 h, 1 W, Al
-20 CAA 1 A H JF . 45 5 3 8 i 2% i
BL,CBG,RBG 7£ 4 C &/ FAZH 1 W fl =20 C A7
WA A EAR R E, RSD 4391k 7.7% ,6.0% ,
9.8% , M4 <15.0% (ML E .

2.9 B BUHAR R 6 ) MERES R A2
TR 0. 18 mg-kg ™ WERERE B (20% 7 5 H K £
T2 A TR K T T A R M O 0.4 g LT L B
HIKGE M 0, 40 0 Tes 25T 4h 2505 2,5,10,15,
20,30,45,60,90 min T JBE# Ik LI, T 2 U BE, £
5000 r-min " B0 10 min f58E S 0K . R A
JIT 57 /) SPE-HPLC J7 3% M 22 K 1fil 3% 7 BL, CBG,
RBG ¥ i, 15 1fil 24 ¥k & -Asf 18] 50 , 48 Kinetica 4. 4. 1
AR P AL A 19 B R AE 45 25 5 173 1 25
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%1 AMm#% BL,CBG,RBG W HE.BHBEEE (v =)

HMK % (n=6)

H R (n =5)

. R — R
IRy e R e T RSD W e S T4 RSD
mg-
/mg-L~! /% /% /mg-L’1 /% / %
BL 0.022 0. 023 £0.000 5 105.3 .20 0.022 +0.002 0 100. 2 9.16
0.074 0. 074 0. 000 7 100. 6 .88 0.073 +0.002 8 98.6 3.83
0. 185 0. 185 +0. 005 1 99.8 .75 0. 190 +0. 006 0 102.6 3.27
CBG 0.023 0.022 +0.000 9 97.7 .96 0.021 +0.001 5 93.4 7.24
0. 075 0.075 +0.001 9 98.5 .51 0. 070 +0. 004 4 92.8 6.29
0.188 0.173 +0.002 1 91.3 .24 0.172 +0.002 0 91.3 1.16
RBG 0.021 0. 022 +0.000 7 103.7 15 0. 022 +0.000 7 103.4 3.18
0. 070 0. 069 0. 002 0 97.9 .88 0.072 +0.002 8 103.0 3.82
0.176 0. 170 +0. 000 8 96.7 .46 0. 175 +0.008 0 99.7 4.73
%2 AMm#FF BL,CBG,RBG {EIKE (x £5) 120
-
£ 1.00
1 3 g ¥ 3 = ES,
o R % I 5 e % [ul i R RSD 2 00
/mg-L’] /mg-L’1 /% /% _§ 0.60
£ 040} ¢
BL 0.022 0.019 +0.000 5 87.2 2.63 O
£ 020
0.074 0.071 +0.000 6 95.9 0. 85 S .00
0.185 0.182 +0.004 3 98. 4 2.36 t/min
CBG 0. 023 0. 022 +0.000 7 95.7 3.18 B2 BL,CBG,RBG I thp
0.075 0.073 +0.001 3 97.3 1.78 MK BE-RTE B 28 (0. 18 mg-kg ™' ,x£5,n=6)
0. 188 0.176 +0.002 1 93.6 1.19 SN
LI | I3y SR =N U E
RBG 0.021 0.021 +0.001 1 100. 3 5.24 e r .o \ N .
3.2 WEHEEEN SRR AR SCE S TR
0. 070 0.068 +0.002 2 97.1 3.24 . . 3 S
Tk Ji 5 PR B 20 W B 2 AR TR L R R IC R AE R
0.176 0.178 +0.001 7 101. 1 0.96

e B - IA) £, UL 2, 49 B 2N 1 B R
W3,

3 ifig

3.1 AYreh A B R 22 ORI 2N DL
&5 PLE R A B 45 5 19 073 (B T7 35 /9 1]
W ARG, Hy TR 5RO I S AR RO T4, HL
W B8 IR () 5 8 e R O B K, e 2 E >R
CNEUUTE HE 1 Ji AR /INEE 28 RO 5 125 00 1A R AT Ak

1 3% P i HPLC I v , JF 38 2 B0 0 # ik 45 25 08
TERARN 254080 J1 2 47 T 058, 15 3 ik 3 Fh i
o3 1 32 BB 1 o 2 B I 24 ok BE - ] il
WFFELE SRR, J7 Yk AR A 7 5 B T 5 5 3 b U R
90 2 B2 A R A P AR B R K 25 25 90
min [, I 3% P LA AR 25X 5 SCHR [ 49 ] i
FEEE R — 2, R I B o 7E AN R 3 Wy 1A o A 2
BOhy s

3.3 WEERAYZYHAEH KR AR T SRR A B

%3 BL,CBG,RBG REAHARINANFESH (v +5,n=6)

Kt
FHSB(HAL)
BL CBG RBG

C,./mg- L7 0.721 1 £0. 04 0.968 1 +0.03 0.785 8 +0.02
T/ min 2 2 2
T,,,/min 28.77 £3.47 17.50 0. 56 14.86 0. 44
AUCygp/mg+L ™" +min 8.79 0. 80 12.30 £0. 67 9.66 +0.21
AUMCqgp/mg-L~" - min® 136.55 £20.03 213.98 +18. 38 147.70 £4.55
MRT, 4,/ min 20.17 £1.49 19.332 £0. 56 16.50 0. 36
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W PLR P & 2 Rh 25 PGE M, AR TA M AL in dog’s plasma after administration of Liu-Shen-Wan by
EFIE P R4y, E i T IR T it D R e e high performance liquid chromatography time-of-flight
B KGR 72 28 265 2 5 W S 0 2 . R L E TR I mass spectrometry [ J ] J Chromatogr B, 2007

(853) :227.
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G MBI LAY e T I W R R HR A s A0 0 R 25 6 , bufadienolides in rat plasma after oral administration of
D3k 30 B4 BR JEFHE?J[I%Z%E’J H 1 ,JXX‘—J':J:JXHJ—E Chansu extract by SPE-HPLC method [ J]. J Pharm
A PEB IR W B F 2 6 o 2 b AT Bk Biomed Anal, 2008 (46) ;442 X
T X [7] B9, 2855, 50,55 WETRIE RIS BT 40 Kb ok T 5
kAL sh 12T [T]. R 2y, 2006, 28
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(3] ol B KR A SRR b SR 0 4 4 () 734,
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