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M OE B R R P BT Rk, SR AR T A A R SRR R B AR (NLC) £ K SR M9 25 3)
FEF, Fik:16 A SD K KA A L& FBNLC 5k B 4e B 4& T sz 20 (30 AL K A EA, B REH A 1.28
mg/mL), B8 R . B K R 3H T IR KESH A8 5 25 ik (10 mglkg) , 4 %) T2 2531 & 2525 )5 15.20,30.,40.,45.60 .90 ,
120,150,180,210,240 ,480 min B AR J& 3k Ak £.4m fo % B 2 0.5 mL, £ A & 2048 &85 (HPLC)M &, €354 4 Dikma Cis, i
@57}377 VB A LR fe = TR 0 AR (30:70, V1), #m 9k K % 265 nm, 7k 4 1 mL/min, A% 4 30 °C,#4FF % 10 pL.
R DAS 2.0 SRt LA K R B F A RAFE RBE i 257, SR DET s 258 2 6 &M TE 4 1.03~
66.00 pg/mL(R*=0.999 6) , & & T kA 1.03 pg/mL, s Ak R PR 0.515 pg/mL; B A . B & RSD<56% ; 7 % B & % 84.90% ~
100.88% \#E I B M F 45 80.60% ~91.98% (RSD 3/ T 10% ) . K REM IR JIEMH BT HNLC ER 5 B4R T B R G 6 -TF
-t E A FARD TR E F I (f,) 2 H) 4 (024 £0.11) .(0.06 +£0.03)h, 75 4 0 (1) 251 4 (2.90 £0.22) . (0.57 +
0.32)h, 25-8 w1 & T @A (AUC,-) 2 #] 4 (88.00 £ 6.98) . (28.50 + 5.87)pg-h/mL, AUC,-.. 5 %] % (109.96 + 7.99)  (45.06 * 6.66)
pg-h/mL. 5 4% F 30 ik 2L L8R, B4R T AR NLC iR 4 K A fiow Loy AUC, AUC, . 3 B 353 , F IR S5 P e 20 1k
i — R Ak FE B AR S E &) Bl i E R 0 — ik R E H03 B EEAK(P<<0.05 % P<0.01) ;M ALK R MR 2 E d
FHIE ) — AR RFHOLE, 2R R FEL(P>0.05), &b AT RE L9 HPLC SR 3AE AR, 5 Bk, ZHE BEER
MR G, TH T XA T LETBREREGMNERGHZOTR ., FDETHBRNLCE, LA F AU TR, B0
RN G RF LR, FRREREEIK,
KEIR LA T ARG SRS MR M BAR SR0RAN Gk ik R 5305 KR WRAER

rr eRNin Rats
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Comparative Study on Pharmacokinetics of Brucine and Its Nanostructure
GUAN Qingxia,ZHANG Yue,ZOU Shujun, SUN Shuang, LI Yunx1
WANG Yanhong(College of Pharmacy, Heilongjiang Umv ,

ABSTRACT OBJECTIVE: To establlsh a meth or @mnatlon of brucine concentration in plasma of rats, and to
compare the pharmacokinetic differences b %& and its®nanostructure lipid carrier (NLC) in rats. METHODS: Sixteen
male SD rats were randomly divi ‘v C solution group and brucine solution group (using normal saline as solvent,

ith 8 rats in each group. They were given relevant solution 10 mg/kg via tail vein. Blood
te from fundus venous plexus capillary before medication and 15, 20, 30, 40, 45, 60, 90, 120, 150,

80" min after medication. HPLC method was adopted. The determination was performed on Dikma C;s column

and containing brucing 1

with mob#le phase consisted of methanol-water containing acetic acid and triethylamine (30:70, V/V) at the flow rate of 1 mL/min.
The detection wavelength was set at 265 nm, and column temperature was 30 “C. Sample size was 10 pL. Pharmacokinetic
parameters of rats in 2 groups were calculated by using DAS 2.0 software, and the difference of them were compared by F' test.
RESULTS: The linear range of brucine plasma concentration were 1.03-66.00 pg/mL (R*=0.999 6) ; the limit of quantitation was
1.03 pg/mL, and lowest detection limit was 0.515 pug/mL. RSDs of intra-day and inter-day were lower than 5% ; method recoveries
were 84.90% -100.88% , extraction recoveries were 80.60% -91.98% (all RSDs were lower than 10% ). Average plasma
concentration-time curve of single administration of brucine NLC solution and brucine solution were all in line with
two-compartment model after medication via tail vein. The pharmacokinetic parameters included #,.. were (0.24 +0.11) and(0.06 £
0.03) h; t1,p were (2.90 + 0.22) and (0.57 + 0.32) h; AUC,., were (88.00 + 6.98) and (28.50 + 5.87) ug - h/mL; AUC,- . were
(109.96 + 7.99) and (45.06 + 6.66) ug - h/mL. Compared with
brucine solution group, tiza, tep, AUCs, and AUC, .. of

A FEGIUE R ITA A ARG 110 H (No.H2016076) 5
TR R R 278 TR R R 2 R AR R EOC T H (No.ZQG-039) 5
AR HE T RHEBARDEE H (No.12531624) 5 W /KI5 1 I
AT S RIH (A8 A4 AZE) (No.2017TRAQXJI090)

S B M. BES0 T s 259K 25 2 50 b 26 5 26 9T statistical significance (P<<0.05 or P<C0.01). There was no

brucine NLC solution group were increased significantly;
while CL, ko and k. were decreased significantly, with

% . Hi%:0451-87266893. E-mail:546105832@qq.com statistical significance in k. between 2 groups (P>0.05).
HREVES BT . DIIT T I R, CONCLUSIONS: Established HPLC method is simple,
0451-82195724, E-mail: wang.yan-hong@]163.com specific, sensitive, precise and highly recoverable. It can be
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used for the determination of plasma concentration and phamacokinetic study of brucine in rats. After brucine NLC is prepared, the

pharmacokinetic parameters of brucine change significantly; retention time of brucine is significantly prolonged and the clearance

rate decreases significantly.

KEYWORDS Brucine; Nanostructure liquid carrier; HPLC; Plasma concentration; Pharmacokinetics; Rat; Comparative study

5 2% ¥ B (Brucine ) J& M By S FHE Y 5 B (Strych-
nos nux-vomica L.) ) I8 BT - rp £ BUS 21 ) —F
NG| RS AR W . WESE R B, Ak G W) AT 2 2 B
FH L TN e iy RO PR A, b B
VERTZ B E N AMIFFE R 22— SR, i T AAAEK
T ZE PRI AR R P AR A R A, A5 T BT
FRp I A I FH 52 21 PR

AR A RIAE 2514 328 )5 THHAT S R0 € ) e
SeVESR AL TR 2 0 TR ) 45 24 R G AT, 22N
FZEWFTE AR T AR E5 R i BT 24 (NLC) &%
FHEANAB A 25 A AT 853 05 V8003 i BT B R B 4 Ak
DA T 5 1 A e 1 o AH 22 8ROV, Bl 511
BAR AR, AT RER N EZ 258 07,
AR T AL G N B BT AR R R 25 )
s S BAR M & AN, NLCAEAT LA AR AT
BB 1) VR 5 240 U D i B I TR AR R R e S
FUL T H AT AR = 2 W i fu e S Rn 2 i DAt 4
TR F B il B NLC J5 A7 28 2 < LA 44 P9 114 1 R B ]
i v LA ) U O O I S A U 1) 2
PR ARSI ZH AT O h il 4 1 SR T NLC
AW FEAE MRS |, DLS OB €35 2 (HPL

F B, B T TR TR NLC 5 T ‘Kﬁ e
KR ) 15 e LA A £ ‘é’izﬁ W% ek T
NLC Il AR I Hegit

1
1.1

°w

E2695-2698 % HPLC £ 4t ( 35 [& Waters 23 ] ) ;
AB265-S B H1 143 #1 K1 (B - Mettler Toledo 23 7] ) ;
Autotune 7 /55 55 &R 75 IR A M A 6% 4 (5 [ Sonics 2
] ) s DF-101Z RUfe I8 07 34 A G IR 157 4 R
/v ) ) 3 SB-5200D U 7 5 I PEAIL (77 BB 2 AR W R
By A7 FRZA F] ) s BF-2000 B SR AL (b /A7 it 42
BHEA B ) s TGL-16C BB ML (2 2R3
J7) s WH-1 BURSOR R g 1R & g (P ia il T A
FRA ) s GLZY-B RIS R VR TEENL (I AR R T
PRBSARAFD .

1.2 Zm5iRH

L ER B0 BE i ([ 6l 24 RS e E S B, L5
110706-200505, 4l fF . =98% ) ; Bk T-H ikl 25 ( H A
FOEai 2y Tk BR=C a4t 52 059-17, 45 . >98% ) 5
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JH 22 S (VT 7 IR AR A e 25 SR AT BR DE AT D
HEUE S FE 217 H32020612, 4145 1209124, 1A : 2
mL: 12 500 u) ; J113% V> 18 188 (1 [5] BASF A vl , #it5 -
WOPGS565B) ; F s kg (i 4l , FRLmdi i /e HIh g iR
IK TSR Ry oy e, K R ZERK
1.3 zh¥

TS PEYE SD KR, 6~7 JHI% , (K BT 1 (220 £ 25)
g, B R VLA B2 2 K27 S0 s ) O SR A [ 2E 71 AT IR
5 : SCXK(7£)2013-004],
2 AEEHER
2.1 BiEHHIE
2.1.1  HER TR NLC WU R A% S R Tl 30
mg R 25 mg, BT M, A T/KZEE2 mL, & F
60 CARYVE R, i FLo8 5 LERE I E T
P BB B R 24 1.28 mg, 1R 5T, 1E
TS VDU 188 /K Tk 20 mL 2 55 bk 0 Tk

N

W AE KA . TE GOSN 1 B T 1 25 T, K-
m LA (TR T50 W,

*a%%m@ -
ﬁg&a b 3 min, I 5235 F ARG 45 min,
%

Pt J5 , A5 5T 12 Mk B2 R 0.06 mg/mL Y H 45

bl Up
NLC{RAEW . K E IR B vk T4, BIAS 581

NLC R Tt o B R R Tl &, AR K0 15
JE R EE A 1.28 mg/mL B R F-IR NLC I, 75 H .
2.1.2 TERTFIAR O FRICD AR08 1.28 mg, T 8%
LTSI A R K s, 15 VR 4 1.28 mg/mL 1) Tk
TR, 75
22 HHBE5%H

¥4 16 JUEM: SD R BB L4324 T R -0 NLC 7% i
HA AR TIRARA , B 8 . A K BUER T AERK
12 h )5, F R # K B R R G A VA T, 25 2 500 k2408 10
mg/kg.
2.3 MmEHFMPLIE

HUR UL RE 200w, JA 1 mol/L & & L A
W 100 pL, P37E 1 min, 75 (T2 : 200 W, 4% : 40 kHz,
T 1A AL PR 20 min, IIA G4 2 mL, W€ 5 min, &8 75 LbH
20 min, A 5 000 r/min B5.0> 5 min, W8 R ETTE; FEI
HMSIMAEN 2 mL, EE FREAE . IR E O
BT RUIE, BT 37 CRB P AR T, sk i A
FHEE 200 pL 42 5, IR i€ 2 min, LAFE 3 12 000 r/min 2.0
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10 min J&5 , B EIEWGE &, ST .

2.4 I3RS EIR T

2.4.1 IEEM @3%H:  Dikma Cis(250 mmx4.6 mm,
5 um) ; Y AR : FHBE-5 SR = S IR G 7K VI (B
230 mL/KH & 22 2.4 mL. =2 0.3 mL)(30:70,V/V);
K+ 265 nm; P : 1 mL/min; A1 : 30 °C; PR
10 ulo

2.4.2 BRI B MK 52 MR (Eh R
TR N 2.06 pg/mL) K U HHIK TS5 45 24 480
min Ji7 1Y 1003 i 4538 B, 20 4% 2.3 U Jy ik Ak B
J& , FHE 2417 TN B SRR ST il sk ATk I
W T, G553 AE ARSI T AT R E it R AT,
TR T ) A B 5T ] 249 2 6.90 miin, 13 FF B 9 JELE 4
JEAS T HEAREI A 0 22

T T ™ T T T v 1
5.00 10.00 15.00

t,min

AZS M

0.004 A

0.002

AU

—0.002 4

it (LB TP BRI g 2.06 pg/mL)
4/1\

t, min
C. K B Bk 545 24 480 miin Ji5 1) 2R
T LR

Note: 1. brucine
Bl SxkEeiEE
Figl HPLC chromatograms
243 FrRuEMZR Rl RS B PR IS B T RO IR A
16.50 mg, & T 25 mL fJfH, H i 25, 4 ot s ok 2
o4 0.66 mg/mL F X RE A I8 Y B 1 R I A R A5 1 o
FH PP S R, Ao TR I 093] 4 726.00,363.00,181.50

0.006
0.004 4

0.002

AU

—0.002

—0.004

T T 1
5.00 10.00 15.00
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90.75.45.43.22.66 ,11.33 pg/mL ) 2 51 %} BE SR *f
25 FMSE A5 200 L, 73 B3R R0 %0 B i
?&% 20 pL, 45 Ih B 5T 15t vk B 439914 66.00,33.00
16.50.8.25.4.13.2.06 ., 1.03 pug/mL (15 24 M2 RE i L 43
SFE 2. 37T T 5 AP PR 2.4.17 T g ARt
FES BT, iC e W TR AR . AR A o i R 3 (x, pg/mL) A
A b W TR R () S A AR A L SR A A B /s 3 vk
AL R B o = 1/x") FEAT LA B, 75 8105 J5 722 y=
37 053x—71 623(R*=0.999 6) . 455, TR 1B il 24 3k
JEF R 28 1 R M 1.03~66.00 pg/mL.
244 EARKINRR SoE it FRRIFELE F 12437 W
2 M IR S B GRRRE 43 e 2.3 T T ik b B
T “2.4.17 TR AR ERE BT il SR O T4
JEERIE . M5 (S/N) Ry 31, R A5 i) Th 4R i oi
T B g B ARSI B 5 24 S/N Ky 10 B, BT IS By 4 T
T BV e i R 25, Eh R T A S I A PR
4 0.515 pg/mL, & &5 FFRA 1.03 pg/mL. H ] WL, A4
T R
245 MR KBRS FMSE A 200 pL, 43
T 2.4.37 T T AH N 22 81 0T HEL ot VA V000 2, o
BRATG mﬁ;yf&f“@ 06.16.50.52.

o, A3l 2.3 IﬁT
AN
5d, %4& f;g N RSD 435124 4.07%
o (n=>5) EIIEHRSD/\“HJM?)% 2.02% .
Q (n 25)  FFE R IRE G T AT BT A DGR
2.4.6  [A IR $42.4.57 T Jy B ) AR T
B R R (2.06,16.50 .52.80 pg/mL) JFHEAES,
O3B 2370y A PRSP 2.4.17 5 N A A
HERESI AT AL SRS TS BT R B . 422,437 R
D5 15 T ) B AIG L H L v B R B (2.06, 16.50
52.80 pg/mL) X} IR SR , 22 0.22 pm G AL IE B g 5
FEHE2.4.17 T @G5SR 0BT D SR TR . KT
TR i S S R R PG T R B A T A TR
125 BN B TP it A DG TR AR S SR T Rt 3 AR
TR T F A, TR ERIOR . B BT ik B AR T
ITHEAE 6 o 250, 25 B % FF 5 19 7 325 Il e 22 o
84.90% ~100.88% (RSD<5% ,n=6) , $& B [a] Uk F Ny
80.60% ~91.98% (RSD<10% ,n=6) , S5 & A= WIFE ik 2
A HTAA CELR M TR R 1,
247 FAEMERE #2457 TR Jy gk Bl ke
i B (2,06, 16.50 ,52.80 pg/mL) JEHA kR
Oy S L IR UE 6 h, — 20 CHUE 2 & 2
(—20~27 C)3WMEENE . BB R EFE 5P AT
PRVE SR . G55, & BT A b S BT v B 1% RSD #47)N

Iﬁ—F@JEI
H&E, ﬁﬁﬁﬂﬂ
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T 10% (n=3) , RIK R TE EIR R T RE F2 ARBRE#HKEHI®RTFEHAEENLCEKN

F1 EHRERER(xLs,n=6) FEHHFSH (R ts.n=8)

Tab 1 Results of recovery tests(x+s,n=06) Tab 2 Main pharmacokinetic parameters of brucine
HRTRRKEE, Jrit R B AR and its NLC solution in rats after single injec-
pg/nl iR, % RSD, % SRR, % RSD, % tion via tail vein (X +5.n=8)

206 0232312 346 513545 53 lon via fall veinix = s,n—
1650 9734354 3.64 88.77+321 361 S DEFRHRRE DHRTFBNLCIFIA
5280 88114321 364 9045+ 1.04 115 BCEREH (00 ) 0.06+0.03 0.24£0.11°
2.5 HHFHAR RS (1) 057+032 290£022"

3 “o o N A ERE(CL),mL/ 022008 0.09£0.08°

16 S SD K Bl “2. 27 BUR ik oy R4 245, 53 A T IR AUC), pgeh/ml 28504587 8300698
T4 25T M 4525 )5 15.20.30.,40 .45 .60.90 120 150, AUG...pgh/nl 45064666 10996799
180210240 . 480 min [ MR JiS & ik M\ 6 41 1fi 45 B if %%M*%%iﬁﬂ@ﬂ@*ﬁﬁ%ﬁ(m),h"‘ 9614098 038£089°

A . I r e o e HHPREE L el St (TN 21703 113205¢"
0.5 mL, BT F A A 1.5 mLARJREL LT, A6 000 sy pecipsstians e 1564022 1584033
t/min &0 10 min, 738 F 2R (F =20 CRRAE) . FE: 5 T T AL R, " P<0.05, " P<0.01
b Il R A A A 237 IR A LS P Note: vs. brucine solution group, *P<<0.05, " *P<<0.01
“QALTIF TSRS RE AT I M R T 3 TR
Ji Ve B, IRl AR R BRI AP 1 25 -l 2, T L LBl — Fh R B S B (R K

B2 T 8 FIA L R A 25 120 min JG OISR RE RS TRIRRR AW AT EE R SR B A 29 7 HAE I
S LA g S L 2 v B R AR . R BRI AR 2y R 1] T AL — B A (n

B ] 5 . H?EE),{E,ﬁ\ﬁﬁﬁ&ﬁ?ﬁéff’ﬁﬁﬁ,%Hﬁ?llkfh@%%ﬁlﬁ
% AR, NLC AR Ry 24 P 1 A T 13
; TR RAF Y73, 14K B B V\]%%ﬁ@ 'y
£ —o— TR VE R 2844  NLCRAZ AL/ Zij'ﬁEfLH’E
GINCITREEeT: ﬁ#—bﬂ B RGE
" E’JEE 51 TR i A R

. ‘) «Eﬁﬁw{w B3t T B R T e AT
B2 KREREHHEHDE ﬂ@aﬁ&zm Gear T FLI 2V HPLC M. AL 2 i
1425 -Bef B 2% W B 5T AN AR B AR R R U S A T A
Fig 2 Mean plas ion-time curves of R 22 5% HL g A PT IS2 i o 45 5 &% B0, X4 375 2h A Sy
i L‘? solution in rats after sin- -4 2, TR = Z e iR A /K sk (45230 mL K & 2,
ction via tail vein 2 2.4 mL. = Z, 0.3 mL) (30: 70, V/¥) K I K
A DAS 2.0 B PHAEI EAIIZS- I IMZEE . IF 2065 nm . 3758 1 mL/min AL 30 CRF, T T
ATy Ao o ARAEBTILSE A SN CATC BRI it g e T T 40 585 i b L ELAS A2 102 PN L 400 R £
AR, 255 FARS, AT FE R RUBEIKTE e Mok HAE B A i e 4 k. T4 T-ii e F
S5 THER T NLC V-5 SR 00 B X 25-h il s o W2 2 L BB 5 IR B 1 254 L I Tk
A E B L F R FSHOR 2O Al TR 28 28 E05%a0Eae, Hik, 4
SPSS 17.0 AN BAEIATEEI 430 o THREVERIALIAI L BRSS9 A e ] M A b A Tk B :%~$§Eﬁﬁfﬁ’§g
BRI FR, P<0.05 N ZERA G20, A BV A I 3% b 08 BRI S, SR A A LI
IR 2 AL, 5 B PR WA LU, Bk 70 R G B TR - AR B, A2 A 3 b T FR
NLCIE B A I tio £1p AUC, AUC, I BERE N, L LBk SRR AR , 25 R AL, &5
CL\km\klzi@E%WEE EZRYAGIAE L (P<0.058  AALBiEE)E , B OB Sl A BSCE I T A
P<0.01), XN A NLC AT A8 R s fe R RUiR O, e 2 b 45 DL S0 1 S 5 IR 0T I it 167 7 Atk
M E@%ﬁ]#%ﬁ HER O RE IR A R I A B TPIRSAE AR R AR H HPLC 1 RAT
HSBR A BT H KB RT3 ER R BRAEGE 2w P, SR R 18 L eSO g 9 1
fe FUBR, 2257 G478 L (P>0.05) . S AT T LR ot e T A B )
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B , ASBFFE LA ik HPLC B A B, e 17 1)
BRI NLC VR 5 E B 0 TR e K R N 19 24 302
FRIE. S5 R BR, KR FIKT S S8 7 NLC i
DR AR WS, I 3 25 - i 77 6 5
I HIENLC )5 , BRI 25 a2 S50k £ T W
B ORAR 5 R A R (DA AR BRER KR R b, JE
tiza tiop AUCo AUC, . Y B EIEIN, CL ko ko 35 8 B
R, Z5¥AGI2EE L. XA NLC G, HEkF
B A BRUAAR P 149 B T ) S 4, 335 o 23 ik 2 FRAI
A BT H LR RAE R . 5 EA RE & NLC A %L
HORAP T 2540 A A I A P s 58 A A1

25 LT, AR ST 3 9 HPLC AR , & @k
S, AR N K IRy, Al T R B 3R R
BT v I R S 2 B AR 4%%%3%?@&%
BUNLC J& , H2 8= S50 AL, 259 FE R 3 19 e
I ) J 3 A R 3 I 2 R 1HZIS6)¥§£R%,T\T£5
B NLC FEIE 5 K BUA N R 25 a2l 8 , A [F]
J& SR P A 250 AR A i A R BRSSO i 25 AR
WA T TR SR AT
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