5517 5 21 W rh ] S B 7 ) AR A AR Vol. 17,No. 21
2011 4F 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2011

U R R T 2 T R 5 2K TR S Y 2% 30 127 B 5

MA R AR ERE,
(1. WP EHXFPHFR, LT 100102;
2. PEAEEZMFRAHARLN LF A%, 100050)

[(FZE] B Rk 2 FhiE iR S 52500 & W iE T R Xl WE 3 R0 20 0 07 i, 3R HFE ik i 25403l J) 2% i
FE. FiE i 0.35 mg-kg ' iy B K ST WE BRAE BU )R 23 910 F 2,5,10,15,20,30,45,60,90 min (0 BB I, R A 2 15 D1 4E
P15 VW 2 UM 25 6 D7 T 16 AT I SRR G AR 3, L HPLC 0 A G 1 3% b s B SR 2 TR s 25 0 6 (VR I, LA Klinetica SR {4400 & 24 3
SR, ER K HPLC 77k 158 R RIS AL BRI 09 40 & R BRI T 2ok . AR T4 3 58] T
FR RIS ETE RN EZ %S4 S0 @ WIET R TR WS B B0k 0 25 ¥R B I o O 1 R IRk 1 2 s S 8, T
2 R AR U i 25 B ) e R iR S 5

[EgERE] IERRREERY; BIREIHERIEGY; s h%; &

[FESEE] R285.5 [@kkRiRAD] A [XE=HES] 1005-9903(2011)21-0135-04

[ DOI]CNKI:11-3495/R.20110906. 1107. 004 [ M HARRE] 2011-09-06 11.07

[MEHAR#HE]  hip://www. enki. net/kems/detail /11. 3495. R. 20110906. 1107. 004. html

Studies on Simultaneous Determination and Pharmacokinetics
of Two Bufadienolides in Rabbits Plasma

LIU Dong'"?*, DU Shou-ying'" , HE Xiu-feng’, WANG Ai-guo®, LI Na’
(1. School of Chinese Pharmacy, Beijing University of Traditional Chinese Medcine, Beijing 100102, China;
2. Institute of Materia Medica, Chinese Academy of Medical Sciences, Beijing Union
Pharmaceutical Factory, Beijing 100050, China)

[ Abstract] Objective:To establish a HPLC method for the assay of bufalin ( BL), resibufogenin ( RBG)
and study the pharmacokinetics of BL., RBG in rabbits plasma. Method: The sample blood from rabbits were
injected venenum bufonis extract by 0. 35 mg-kgflat 2,5,10,15,20,30,45,60,90 min. Protein precipitation with
acetonitrile and liquid-liquid extraction was applied to purify plasma samples and used HPLC to determine the
concentration of BL.,, RBG in it. The pharmacokinetics parameters were accessed by Kinetica software. Result; In
this HPLC method, the separation, precision and accuracy of BL.,, 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
15.0% (n =5). The main pharmacokinetics parameters were fitted by non-compartment models. Conclusion: The
HPLC method can be used to determine the concentration and to investigate the pharmacokinetics of BL and RBG.
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e [k Sy Hh A K WE 15 Bufo bufo gargarizans Cantor
s RHEWS R B. melanostictus 1) F-J5 R 53 WA Y 1 €00
W, 2N TR R Ve S R A R, BOA R
BETH 0 AR RS RO AR SR . S BR Y
TR A WE R RS O 5 0 W EE S gl R e
KRN AR KK LT ERRSE,
Wk 24 PR PR ME )z, B o R B A Tz K
o ARG & 3, WE R 04 A3 R 53 22 0 IR Vs
oy, o g 3 R (bufalin, BL) | 48 U5 BF 3 2%
( cinobufagin, CBG ) . WiE W& ¥ At 2 ( resibufogenin,
RBG) 45 8 K L (B AIZY 7 10% ) , 3% F0 1L 4
FRGE I 0 X A 3 A 24 BT 1, L G 2 A e
o A8 S L B B PR TR R
SR A B AL T R B e B R AR WS IR A
i 5 25 PG K 3 P B R 55 0 2R L O L s = F
o B R 95% DL E

WETR BRI RO, HOZWT 5T 32 U 1 N 254K 8 g 2%
AW E AT S R, WE R 5 0 2 o0 1 24 ok R
52 5 45 HPLC-MS, SPE-HPLC 25'° H: it Fil h ¥
IR BRER FEAS K BIFFE X G — i Sy W TRORL 2 40 58 7
(S, B TR UL B 43T S A A 1) 254K 30 ) 2
WH5E . AT Z AR 79 ], R C UL &
P15 WO A BURH 2855 O ¥ R AT ISR o T b 3L, 8 ST
AR S R R K R O A G BR ) HPLC g 2, O
Pz T 6 FUBNPE 22 S S50 o i Dk T 9 WE 0k 5
AR50 T2 05T .
1 ##

Agilent 1200 = %0 AH (0,385 R 48 ( A MR 51 £
M 4%) , Millipore Q 2l K 4L (3£ [F Millipore 23] ) ,
AW120 BUH 70 B KF ( H A B HE) |, Vortex-2 B
g 4 ML (£ [E Scientific Industrious) , HC-2064 #1
o B O AL (R R QBT A BR 2 7)) |, Kinetica 4. 4.1 ¢
{4 (Inna Phase Co. ),

i HPLC 4 (€8 Fisher 23 7)) , LR LT
FH B Sy A A 2 (b Ak 0T ), K Ryl K 5 42 0
TR TG S T R LTS TR T 2 R X RO (b T 2
an A2 ) A GE BT I 5 43 i) A 803-9202, 0718-
9306,10171-0102) , W5 8¢ R A i (RIS e A WA
FRTTAE S ), WE Bk (W B b 5 =R 86 i 57 5 55
I g 65 H ) e RS M (22 SR M Ak T
Sl A, Forh 3 & Pk O E, B R 95% LU
).
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B2 6 H R 2.2 ~2.7 kg, MERES 2K, B
H [ 24 AR W o R R BT S5 3 e 4R R 1 AT
JE5 SCXK-( 5% )2008-0009 ,
2 AEEER
2.1 % T Dimosail-C,q (4. 6 mm x 250
mm, 5 um) 4 3% #:, Agilent Eclipse XDB-C,q
(4.6 mm x12.5 mm,5 pm) fii £, Ji 31 41 & JiF-/K
(55:45) ,3# 1.0 mL-min ", & 3% K 296 nm, 4
30 °C, #ERE R 30 pl,
2.2 WWECH  Jr 5KG % PRI BL, CBG,RBG Xf
HEL 0 R P A S R b 22 T 35 S, 3 00 50 mL AR
v I it T 7 A 200 mg - L7 S HE L A 4% RN
160 mg- L' P45 fif £ 0, LA 30 AH % 8 45 21041 R ik
JEEXT B AN BRI U, T 4 CURARDRAT
2.3 MBEFESRAARE BUMIK 0.3 mL & 5 mL H
FEIRRF A T AT R P b 2 IR P AR R (1.6
mg-L™")8 pL, REHRY 0. 5 min JRA], A Z 5 0.6
mL, B HEHR P 3.0 min JLEHEH, IMA LR LR 2.0
mL, B EZ B 10 min, 2.0 (11 000 r-min ') 10 min,
W2 KA IF L2 A VAHE 5 — R E L T, 40
CARB AT BRI A 100 L 3 0 AH 15 e Pk
% 10 min {H¥ %, 850 (13 000 r-min ') 10 min, Bt
W 30 wL i#E47 HPLC 4387 .
2.4 JrikmREM RS MK s [k s n
it HR R 4 %5 BL, CBG,RBG (4.0 mg-L™") |45
Pt i FP M 220 (1. 6 mg- L") K45 ) 245 L3R RE i, 3%
2.3 WU RS HEAT 40T AR A (BT 1) o SRR
Wizs [ A il 3% % i 2% # BL (5.6 min), CBG (7.3
min) ,RBG (7.8 min) {3l 5& JC T 48,3 F A 43 LA K
AR B AH B T P, HR E Mr $ ik BL, CBG,
RBG i1 >6 000,43 B ) > 1.5,

AVERR SRR 4000 & s [ 0.3
mL 8 53, 5 B AN [) Ve i 1% Xof Lt Y 6 VS V0 1
S BL . RBG Jfi & ¥k J& & 0.018 8,0.037 6,
0.752,0.150,0.376,0.94,1.88,3.76 mg- L' [y %f
BRI 4% 2.3 TUF #2065 #6440 Fr . DA 2%
AN BL,RBG 1 5t i Vi B 2 X Al , O [m) )8 40 55 A
W RRLE Ry Y A R SR/ e i AT 2k [l H L 15
BL,RBG 45 i i £ [nl 154 7 #&F Yy, = 1.221X +
0.107 8(r=0.999 0); Y,,, =2.048X - 0.016 2(r =
0.999 8) , [fi. % o BL,RBG [ & ¥ Ji£ ¥ 76 0. 018 8 ~
3.76 mg- L7 EME K R R,
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FEAE MR LL S/N =10 By 414~ , 1L 3 h BL, RBG
AR B IR LM Ay o 12.5,10.2 pg- L7
2.5 [ FERBOR AE 0.3 mL 2 L3
A3 A B A [R) JB o v 3 TR R 6T R Gt 3 R, TR o
AR 7 (0.045,0.376,1. 875 mg- L") 3 F i &
VR Y ST AE A U b i 3 B A ik R G R A
M S Oy 4% 2.3 WUN #AE 5 #EAE 00, LAY H Y
100997 #E 31 % BL,RBG vk &, 5 Ak i &
FE LA TR T R, 250 BLAIK b L 3
WO 7 B W 4 0  (90.4 £ 9.8)%
(96.5+6.9)% ,(93.1 £8.0)% ; RBG £ . . & 3
AT it W RE (%) J7 ik TR IR 43 51 Ry (90.0 £5.5) %
(91.0+3.4)% ,(94.5 +4.5)% ,

FEHEN R L AE 0.3 mL 25 [ I3 4 RS 4
AT J5i v VR R SR U, T AR AR L P
(0.045,0.376,1. 875 mg- L") 3 Fh 5t 5 i 5 1 Ji 5
FESLAS S 0y, 3 2.3 TR 44 I dE R 43 A, DLl 3R
BL,RBG [ ﬁ%ﬂ 55 HH I o A VA B VR A 0 TR TR TR
o BL,RBG W i AL FLAE T3 Lk 3 b o B ok
B@ﬁﬂl@ﬂ&cio i BLAK & 3 AR E R
W WA 4 B R (91,9 £ 4.7)%, (94.7 =
3.8)% ,(92.2 £6.0) % ;RBG & . A 3 &k

t/min

Z MK ;C. 2 [ + BL,CBG,RBG;D. S4525/5 15 min M3 ;1. WM R ; 2. HUEBREIE;3.
YEERIR AN (% M 3% 1 BL.CBG.RBG LK A4z HPLC

JEE B4 A W] g 3 53 550 O (93.6 £3.9) % , (96.0 =
4.4)% ,(97.5+2.6)% ,
2.6 KW AE 0.3 mL 2 LK P AR BRI

AN TR] Jo £ e B TR R 6 B U R, R B AR L P
(0.045,0.376,1.875 mg-L~")3 F Jii & 4 B 1 1 2%
it (n=5) 4% 2.3 WUN B4R J5 #ERE 4047, T H R
5d NI E 3 G vi BEAE G, THIE H AT DR
R, S5 BLAR P T DMK EE H PRS2 RSD
AR 10.7% ,7.4% ,8. 6% ,RBG H [Nk % & RSD
53R 6.2% ,3.8% ,4.8% ; BL AR | 5 o A ok
H )45 % B8 RSD 433 13.5% ,4.5% ,8.2% ,RBG
H i) %% % BF RSD 4> 314 5. 8% ,13.2% ,5. 4%

2.7 RUEMEE  7E 0.3 mL A5 LI o RIS 2%
TN TR) J5 0 v B YR R 6T I 5 W, TR ) RIS L
75 (0.045,0.376,1. 875 mg- L") 3 F i & vk JiF (1)
FERET A 4 3, 3 T 4 C A R AEk 12,24 h,1
Ji L, =20 CAEa 1A H RE 45 R R W il K
) BL,RBG 7E 4 C A FAFHL 1 JAF -20 CAEHC 1
MAEGERBE,RSD 11.7% ,9.6% , ¥ 15 & <
15. 0% R AE o

2.8y BUBE =46 HMEREA-E 0. 35
F L, H - DA S 0 TR BB 5 W (20%
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BRI K W 4,06 g L"), 9l T4 2R
2,5,10,15,30,45,60,90 min F.0> fEECIM 2 2.0 mL,
HFZH08E, 223 500 remin ' B0 10 ming I 22 f I 2%
o BL, RBG Jit & ¥k J& , 15 1M 25 ¥k BE- [m) 4% 4, &
Kinetica 4. 4. 1 {4k b B BAMLG  G B RAES 25 )5
8- 347 1l 24 ¥ 3 -k ] il £k, DL 2, 25408 ) A

Rk /mg-L

" 0 10 20 30 40 50 60 70 80 90 100
%éﬁ(ﬁ% I, t/min
3 itig \ . N
i i i n E 2 BL,RBG MR PHKRE-FFEML(n=6)
3.1 3M AR LA ARIERRF R TR A T
%1 BL,RBGEZBFHNHNARINNESH (X £5,n=6)

% €/ mg-L 7! T ax ,min T, ,,/min AUCygp/mg-L ™" min ™" AUMC,g,/mg+L ™" +min ! MRT,.g,/min

iBL 0.537 4+0.118 2 21.83 £3.29 6.709 +0. 600 132.02 +21. 33 19.62 +2. 12

iRBG 0.539 5 +0. 107 2 31.55 £6.90 17. 068 +2. 824 315.47 +64.33 18.227 +4. 041

2 min MR PRSI AY B 2 28R 42,5 min B LA BE
WA I, T A T S M T WS B TC R AE SR AR A 60 ~ 90
min i 2 B8 I B, A SCACHE 57 T S i P S R R
AR % 7 O %6 19 HPLC PN 5E J7 k. B4R &
W] AR WS R RE RE 55 A0 2 ol B o3 7 G T oA A 3 2
B, 3 ik SRR B AR S AT 5T K B, A 0 IR R A R B
DA KR AR P B0 AR 3 58 W 4 T HG A A A 9 B AR
W HEM RT R R T AR R S W a2 R B A0 R e
AR G — N o K 4G 25 DL S HPLC-MS 25 4
Uk, 2 W 4 S TR 2 5 75 2l 4 A Dy b A o 2 2 Tt
SeAe i O F R EACH T, R AR 2 BOh R i
— BT

3.2 AWk R AT Sl SOR S
ULPE R A7 5 (B I A AR, ELRE i W T 1 1 ]
BRI T A L A, 9F 22X T Ok IES
Be LR OBEVL AR BE L i) O Tk 5 R L TR IR &
VR 2, B 20 E R ) I DL TE SR A A A HILIE R
LR CBRZEIM I v A5 80 T ROl B a2k .

3.3 UEPFRRYZYHLIEYVE  MEBKEA BUR PR PN
I8 45 22 o 2 BRI TG VA P S0 O T
3 (B R A e A B M A ol HL DK i
fean g2 B A H 2. HHT, 85 R A 25 50 2 F 5T
A TR 0B BB A A 2 24 i A R T
AR SCRAIT TS PN AT A S R i By LA I v 5 A
I8 S o3 VR PN SE T vk S ST HG A 4 2 A AR 254K
2y Jy 2 LU SR A= ) A BE i e P (i 2%
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