55 22 555 6 ) FEXEAFFEHRE Vol. 22, No. 6
2016 43 A Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2016

FFLGE R FP B AR BRI A T A R R I B 2 v e

XA, HRK, I, I, HEE, E¥wW
(TMHPEFE, KM 450046)

[(HBZE] BM:KEEBATHRIERMH SEFHE TESE TN LT3 28 R ZEE K 2
BERHEAR M, F5 ik R ) UPLC-MS/MS ] & K B i 3% i 5 8% B F0 12 19 7 19 % 4. Agela Venusil ASB C, 8,38 (2. 1
mm x50 mm,3 pm) , S0 ZHE-0. 15% B R % 8 (60:40) , A8 35 C, ik 0.1 mL-min ', HEREHR 5 wL, LIERMR E04E 2 N
AR, 2R ] ESTT B2, 22 S i 1 Wil (MRM) |, 2 4 43 17 19 88 7 43 91 O B 8% 7B m/z 395.22 ~243. 97, 1 /YT m/z 335. 14 ~
183. 96 , #h MR sw AR FES m/z 277. 11 ~202. 87, Ff AL FR FIWOK ZE I . R DAS 2. 1 SR E 4 g 28, &R I
Jr N B R R T B R R Sk I 1] (e, ) 4300 R (27 £ 11), (40 £12) min, L TAKIK K (30 £9), (42 £14) min, hERF
DR 2GR B (C L ) 3R (5.6 +1.2) ,(4.51.7) pe-L7', HTARK M (27.3 £10.8),(15.9 £7.0) peg-L ™", BEL T
B2 I 2R F AR (AUC,, ) 48 318 (922 £96) , (710 £126) wg-min+L™", LA FKK K (3 957 £651), (2 031 +256) pg-min-
L7 Th R B0 35 bR 3/ A R R (CL/F) 43 530 (4 596 £306) , (87 £34) Lemin ' ~kg ™', 9 T IK N (880 +84) , (49 =
10) Lomin ' -kg™'o S8 : D TN TR BURN B2 T MM A B SR, 55 D8 T8 H i, s i A gk
R R R A A A A0 W i T BRI R

[RgER] IR D8 L7 SRRy ; UPLC-MS/MS

[RESFEE] R9I69.1;R45;R283. 6 [Et#RiRFE] A [XEZHE] 10059903 (2016)06-0079-05

[doi] 10.13422/j. cnki. syfjx. 2016060079

[ M HAR#E]  hitp://www. cnki. net/kems/detail/11.3495. R. 20160126. 1611.012. html

[P HARATEI] 2016-01-26 16:11

Pharmacokinetics Analysis of Brucine and Strychnine from Rebiqing Tablets in Rats

LIU Ya-min, CHEN Qing, YANG Yan-jiao, GUO Dan-dan, HAN De-en, CUI Meng-li
(Henan University of Traditional Chinese Medicine, Zhengzhou 450046, China)

[ Abstract | Objective: To calculate pharmacokinetic parameters of brucine and strychnine in rats after
oral administration of Rebiqing tablets and Strychni Semen Pulveratum, and compare their pharmacokinetic
characteristics in plasma. Method: UPLC-MS/MS was employed to determine contents of brucine and strychnine
in rat plasma with Agela Venusil ASB C ;column (2.1 mm X50 mm, 3 pum), taking acetonitrile-0. 15% formic
acid (60:40) as mobile phase at 0.1 mL -min~'. Column temperature was 35 °C. Internal standard was
clenbuterol hydrochloride, UPLC-MS/MS was performed with electrospray ionization ( ESI) and operated in
positive mode in multiple reaction monitoring ( MRM ). Reaction selected ions were m/z 395.22-243.97 for
brucine, m/z 335.14-183.96 for strychnine and m/z 277.11-202.87 for internal standard. Samples were
extracted from rat plasma by liquid-liquid extraction. Pharmacokinetic parameters were calculated by DAS 2.1
software. Result; Main pharmacokinetic parameters of brucine in Rebiqging tablets and Strychni Semen Pulveratum

were as follows: ¢, of (27 =11), (40 £12) min, C,, of (5.6 £1.2), (4.5+1.7) pg-L™", AUC,, of

(922 £96), (710 £126) pg-min-L~", CL/F of (4 596 +306), (87 +34) L-min '-kg '; parameters of
strychnine in them were (30 £+9), (42 +14) min, (27.3+10.8), (15.9+7.0) ug‘L_l, (3 957 £651),
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(2 031 +256) pg-min-L"'

and (880 = 84), (49 = 10) L +min '-kg"

1 . .
, respectively. Conclusion

Pharmacokinetic behavior of brucine and strychnine are well fitted to two-compartment model in rats. Compared

with Strychni Semen Pulveratum, Rebiqing tablets can significantly improve oral bioavailability, accelerate

absorption and elimination rate of brucine and strychnine.

Rebiqing tablets; brucine; strychnine; clenbuterol hydrochloride; UPLC-MS/MS
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(60:40) , E i 35 C, 7% 0. 1 mL-min~", gERE &
5 pL,

2.2 Jig&M CRAMRmIG R, BN K
3.5 kV, B FIRIREE 110 C, Wi 5 RS A A
LR R A B 300 °C, 25 R AR R 300 L
H™ WA 50 LeH ™' Rl S <, Bl <R 16
Pa; F 4 77 200 2 0 B F W0 (MRM) | 1E B 4
A CESI) T S D8R F o 07 FhR it
B E Nt m/z 4y )k 395. 22 ~243.97,335. 14 ~
183.96,277. 11 ~202. 87 ; 4k FL.H JE 451 K 64,70 ,26
V., hilf i fe &= 43 9 4 36,38,18 'V,

2.3 WA

2.3.1 XS RT HERRDE WL
TR R g o PR R B R BE 40 Dy 152,
408 - L™ AYIR A 6 Bk R W4 CHRE & .
2.3.2 NARIEWR RS AR HCER R S AT KR X IR
A 0 R L 43. 6 g LT BRVA R 4 C AR AF
#Ho

2.4 KRS AAL RS 9 R EROR BRI K 100 pL
BT 10 mL B0, A 0.1 mol- L™ S A AL
W20 pL, A BRI 20 WL, i g IR A 20 s, il A
FHSLBUCT ik 2 mL, i BEVR A 2 min, B0 (10 000 r-
min~',5 min, F[A]), B EWE W 2 mL, RS W T, 0
T A 100 WL %5 IR HE IR & 1 min, 250, I HR -
WIS wL #EFE

2.5 AMEXRFZE RS BCL RO T
Xof HE T A 8 VRS A, 0 F R R B D R BT U
FE 4k 0.07,0.15,0.59,1.2,2.4,4.8,9.5,19
peg L7 T R E KK 0.2,0.4,1.6,3.2,
6.4,12.8,25.4,50.8 gL~ (X BB S, HUK
25 MY 100 L, ¥ 2.4 TR 77 2 840, DL A I
Y15 bR UG T AR LU AE D AR s, R 0 ) o A R EE R
BEA AR A SR Pk T A R SRR Y =



522 B4 6 )
2016 4£ 3 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22 ,No. 6
Mar. ,2016

7.9X+0.3(R*=0.991),Y =15.7X - 0.25(R’ =
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2.6 Jrikeesg

2.6.1 JrkiEErE BORRA [ KR4 250
WKkt UPLC-MS/MS I 7 , 25 H W /R 5 8k + ol . &
)T ER R A R A OR B B IE] 43 00 1,58, 1. 65,
1.92 min, H il K iy N IEMEY A TS Y B
e, UL 1,

A
oo b M it

0 1 2 3.0 1 2 3 0 1 2 3

1
2

B /\ r—v——w—K_v

o 1 2 3 0 1. 2 3

T

t/min

ALK B 28 LIS + X B+ R CL bl s 1. T T
2. LT3 RS

B1 AREBSHEFH 3.0 h/FMEHER UPLC-MS/MS

Fig.1 UPLC-MS/MS chromatogram of brucine and strychnine at

3.0 h after oral administration of Rebiqing tablets
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Table 1 Precision and accuracy of intra-day and inter-day of

brucine and strychnine in Rebiqing tablets

HA H (1]
n B v
15y Jpero TEOUE RN MEE g
/% RSD/ % /% RSD/ %
R T8 0.15 92.6 5.6 89.2 3.1
2.4 92.7 5.7 91.4 1.5
9.5 89.1 5.1 90.2 1.7
+ T 0.4 84.9 8.1 80.6 4.5
6.4 93.0 5.2 90.8 2.4
25.4 96.9 1.9 93.9 3.0
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10. 1) % , W% 07 15 ol 3R 38 75 & A2 W FE b o
25 TR it i BT 8 Ak 3L I S O 2 R VA A0 A T
st 55 S VR BEAS TN A 1 5T 0 4 I B o S WA L, 3
TR AR, 25 SRS ) IO R ) R T R T
J7 4354 (89.2 6.6) % ,(93.5 +7.3)% ,(97.8 =
3.7)% 0 7 B R 4300 R (93.0 £9.6) %,
(95.2+2.5)% ,(98.3 £6.6) % , 3 B T WA & 1l 3¢
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Table 2 Room temperature stability, freeze thaw stability and
freeze stability of brucine and strychnine in Rebiqing tablets(x + s,

n=35) wg L7}

% Jo R R
T 8% 71 0.15

FERBEE ERENE HEREE

0.14+0.08 0.13+0.05 0.12£0.06

2.4 2.3+0.1 2.3+0.07 2.3+0.06
9.5 9.6 +0.8 9.5+1.0 9.4+0.7
+ 1T 0.4 0.4+0.05 0.37+0.05 0.37+0.06
6.4 6.4+0.1 6.2+0.2 6.4+0.5
25.4 25.4+0.6 25.4+0.6 26.0x1.0
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Fig.2 Mean concentration-time curves of brucine in rat plasma
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Fig.3 Mean concentration-time curves of strychnine in rat plasma
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Table 3 Main pharmacokinetic parameters of brucine and strychnine in rats(x +s,n =6)

BT RIS
ZH/ AL

il 4 8 I R il 2 T 4 PRI H
£ e/ MiN 40 12 27 11V 42 + 14 30 9"
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