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[ Abstract | Objective; To develop a sensitive and acurate automatic blood sampling system and HPLC-
QQQ-MS method for determining the content of sinomenine and its pharmacokinetic characteristics in rat plasma.
Method: SD rats were jugular vein cannula and intraperitoneal injected with 40 mg -kg ™' sinomenine after sober,
blood samples were collected in rats at freely moving state by automatic blood sampling system. Codeine phosphate
was used as the internal standard calibration in 20 pL sample, acetonitrile for protein precipitation. Gradient
elution was performed on a Zorbax XBD-C; column, mobile phase was consisted of 0. 1% ammonium formate and
acetonitrile. The analyte was detected using electrospray ionization ( ESI) in multiple reaction monitoring ( MRM )

modes. Reaction selected ions were m/z 330.0 for sinomenine and m/z 300.0 for internal standard.
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Pharmacokinetic parameters were calculated by Phoenix WinNonlin software. Result: Linear ranges of sinomenine
was 5.0-500. 0 pg-L ™", extract recovery of this method was more than 88% , the lower limit of quantification was
1 pg-L™", intra-day and inter-batch accuracy was 101.08% ~111.08% with RSD were less than 10% . Stability
was well. Main pharmacokinetic parameters of ¢, , C, ., AUC,,,,, Vz/F, CL/F and MRT,,, were (1.65 +
1.48) h, (210.43 £96.35) pg-L™', (1053.80+427.69) h-pg- L', (252.65+57.36) L -kg ',
(30.37 £11.85) L +h™'-kg 'and (5.15 £2.47) h, respectively. Conclusion: It is first time to establish a
method using automatic blood sampler and HPLC-QQQ-MS to collect blood sample and determine the concentration

of sinomenine in rat plasma. This method needs less sample quantity. It is so easy, acurate and sensitive for using

in in vivo quantitative analysis of sinomenine.
[ Key words |
HPLC-QQQ-MS

5 B A U5 T By O R0 7 16 110 R 25 J% R 0 55
() -, 235 49 5 M E K oL, HLAT B S e ) B
WL VR S T, ok BT R 2 A B A A T EL
ARG TR 24 B A B 5T e WD O T B
A1) 200 B PR AR AL B2 2K, 18 B4 4 H BT &
FERURAE 5 TR A%/ v A R SR A
JECFI M8 SR BE DR T, 3 e 98 G, R BT LB
VEAE I L RS A BT I e T T
KERAETE EIRE ZE & S-SR 6 03 fhp
i 2K 25 T %, 40 S R 9 A R R R A
R R, S 4 Xk o 22 YR SRR BT TR AR T

3R 1L 2R S5 S 0 AR 24 A I PR B S 36 25 1 W
AR RS IS, T B AR N TR L T v 9 4 AL SR i
Ml AR, AT A 23 o SR i 2o R % 245 4% 30 9 2% 43
2 LR . A 3R I 2R S ST TR B 1 U 8 2
i, A 80 R A B R 5 T ) R 7 2 0 i
A B () 2 0 I o RIS A T 0 R 4 1 R R
38 7 I e 0 3 4 A A e A R R O 30 4 it
W . A BRI AR S AT LR S R R B
R 25 52 B S A 4 BB, R AR T 20 4 7 B it it
T rp A Sk e, SUBRIE T 3 B AR AR S . K
AL R SR B i O R 5 LI

HPLC-QQQ-MS
Fs Rk
— T FALPUR L &

HREESIERE

1 BHEFARMDERERENRS

Fig.1 Blood collection and detection system for freely moving rats

sinomenine; automatic blood sampling system; freely moving rats; pharmacokinetics;

KRTHBBAKNAGRI =M RE A M
g 257 2R R R L K T S VLA
R Ik 25 25 55, 43 7 J5 ¥ 2 2k ] HPLC, LC-MS
8o ARAE YRR S A 3 T VR BRVE AR 5 2 R Al
P K, 73 B 7 i 09 RBUE A R4 s ZE D RE i R
£ 22 R FAA% 2 1 IR BIE BB it R B8 e Ok B 55, 7 7
KR AN ELL, By R, R AR Y 100 FT B I L 5E
i, sh 4 2 it 22 5 BOR A RAE S ) 85 24 3h 22 45 51
3 A DU 3k R FH 8 L P 28 A5 AR S AR AL AL B O
AL R A B 2R 1 AR M IE R AR I 30K B ST
JKIBCIfL , 45 & HPLC-QQQ-MS £ I J5 2 43t K B 5
UG B 1 5 7 T R I K rh 25 vk B, R AR B &
RIS ALL G 7 T B8 A R B AR PN 110 25 Bl 2 ol B 4t
T EL T BN J1 % S8, T 2 R0 -2 Bl 2
WF 5 $ AL S Bk 4 .

1 ##

6410 Y = %0 AR €3 - = DU % FT 5% B 4
A ( HPLC-QQQ-MS, 3£ H Agilent 4 @ ), Arium
61316/611VF g 4li K kb B % Al BT25S 7443 #7 K
(fE[EFE L2 AW A H]) ,DC12 B WAL (1 1 22 3% #)
SEAUERATBR N 7] ), ABS [ 8l R 1M 42 ( 3€ [ Instech
Solomon Scientific 2Y &) ,5417R & & K IE & H &
LrHL (1% [E Eppendorf /3 H] ) , AB Dancer IR 2] 4%
(R KA 27]) o

T RO B R T AR DR RS (b R 2 R
EWF 5T B, IS 4 ) 110774200507, 171203 -
200303, 4 JiE 1Y > 98% ) , L TR i hy fo 3k 4l H:
b3 35 R 3 BT 28

59 SD KB, HEPE , A 200 ~220 g, 1 Ttk
A E R AR SR B W) H R A R A R A AR IE S
SCXK( %) 2012-0001

- 67 -



21 &5 14 )
2015 47 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 21, No. 14
Jul. ,2015

2 HEEER

2.1 4525k RBUSCRFIZEE > 12 h, BB
Ko K15 em T RAR OIGRIME — 5t Y] Hh
45 FERVE . KB 300 mg-kg I I S K A AR
JEREE A0 RN 61 5, S50 30 B E VT IF K 291, 5 em
Y1 Al o3 85 45 26 2 2UR L DA, 2 58 3 i Bk ,
2R 2 FLAE O i, I AE VT 0o 0 T 1 RS HLH <, Ak
1081 = VA N S A | W AN T R 1 @ I T A N
A, 0 TR 9 i J5 25 HL, IR SR il A S i T
Fa . IR BT 7E K B 0 S5 L A 18
—Y) i, kg & SR Y 0 A R AT 2 R BUA
S AP 1= N = sy = 2 AR e L
R BRI PR R I 3 O 1 . R OR UK 2T
MR 255, B BT SC R M 45 25 O vk e R D
T G 4 T R ) (40 mg-kg ) RS L F KA
B R I 24 ORI % 3 0 R M S R 4 1, g A
R AL E S B T4 25 )5 5,15,30,45,60,120,180,
240,360,480,720,1 440 min M\ J R 591 5 7 Jhk B ifn 9
PR b AR R [ 3h b 7 AH R R B AT
ZHEFE K (10 UsmL™") ,F 3 000 r-min ' E.0> 10
min, B FVEW, - 80 CURAE, % o SCBad 8 v 4%
R ERARBR A, 7™ W 00 57 e i %) 25 I

2.2 IIRFESHETALBEORE % PR RO IR T A X IR
Ak, 2N R A AR 200 e L7 PN AR VA
B S RE S, RN IR IERR 5 TR ST o R R WL S
BEH 20 wL B F 1.5 mL B4 d, flA 200 pg- L™
WARE W 20 pL A1 Z G 60 wL, i EE % 1 min, T
4 °C ,15 000 r-min "' B5.0> 10 min, B {5 50 wl,
BT LS mL .08, %IRAEZ W PRI, 5%
I FHUR S AH 9 4R e B 200 L 523 T iE 5= 35 TR 2
1 min, BJA] .

2.3 kWM k2l Zorbax XBD-C 515
FE(4.6 mm x50 mm, 1.8 pm), i AH Z)E-K (&
0. 1% H g &) B EEVENL (0 ~ 1.5 min, 10% ~30%
A;1.5 ~2 min,30% ~70% A;2 ~3.5 min,70% ~
90% A;3.5 ~5.5 min,90% A ;5.5 ~5.6 min,90% ~
10% A;5.6 ~10 min,10% A) ,i## 0.2 mL-min "',
Fit 45 8 S ESI & 5, MRM #25X, + #: <IR JE
350 °C, i 10 L-min~', 4L HL JE 5.5 kV, #
206. 85 kPa, A N, M2 & 38 eV (F k)
48 eV (NP ) , R B X F BT m/z 330.0, b
m/z300.0, WL 2, 453 8BRS NRD 8%
U, i T PR ) BN T T R A U, AR T ik
BA B L Bk

B C
A
n
— 1 T T T T 1 T T — T T 1 — T T T T T 1
55 6.0 6.5 7.0 55 6.0 6.5 7.0 55 6.0 6.5 7.0
2
A
B 2
C
R a
T LA I — L T ] T )
55 6.0 6.5 7.0 55 6.0 6.5 7.0 55 6.0 6.5 7.0
t/min t/min t/min

AL B 28 LK + T B EE bR C. LA 5 1. 79 ;2. B AT 5

B2 BEREHEERE24 hHXREAME HPLC-MS/MS

Fig.2 HPLC-MS/MS of sinomenine in rat plasma after intraperitoneal injection of 24 h
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Table 1 Accuracy and precision of sinomenine in rat plasma (x +s)
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JRECEICR B 5 C B R R . 45 5R 3
AR R S Ry B B D R fE 88.20% ~
93.52% , & T A N 96.21% ~ 118.79%,
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Zugt LT R R g L HER BE/ % K5 %/ % S R g L HER BE/ % K% 8/ %
10 11.11 £1.04 111.08 £10.40 9.4 10.67 £1.01 106.67 +£10. 11 9.5
200 207.02 £3.11 103.51 £1.55 1. 210.02 +5.98 105.01 +2.99 2.9
500 505.39 +£11.00 101.08 £2.20 2.2 507.47 £7.06 101.49 £1.41 1.4
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Table 2 Stability of sinomenine in rat plasma under different pre-processing conditions (x +s,n =3)

i v /g L VRE 1R/ %

R 2 W/ %

FIRILE 3 W/ % HERREE 24 W/ %

10 112.17 £38.57 113.36 +82.29 109.36 +7.78 86.08 +23.3
200 108.32 +23.06 95.40 +2.99 104.56 +29.29 114.57 +4.18
500 110.07 £10.53 113.98 £12.3 112.41 +14.09 109.95 +9.31
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Fig.3 Mean concentration-time profiles of sinomenine in rat plasma

after intraperitoneal injection (x +s,n=6)
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Table 3 Pharmacokinetic parameters of sinomenine in rats (x +s,

n=6)

S i H Ik AR 2 5 Y5
HL,, h 6.73 +3.50 2.5~13.1
I, h 1.65+1.48 0.1~3.0
Crnax pg-L! 210.43 +96.35 93.1 ~346.9
AUC) 4, hepg L™ 1 053.80 +427.69 580.2 ~1494.2
V,/F L-kg™! 252.65 £57.36 158.3 ~334.8
CL/F L-h~' kg™! 30.37 £11.85 14.8 ~45.3
MRT 4, h 5.15 +£2.47 1.6 ~8.4
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