=

UPLC-MS/MS 7 K K TR 2R B 27 R

I E RN E BLERGALVERDLE ELIREUIFDEEAFORERAGAM.EX
710032;2. 2 M Z R B B3 4 % (LB BB AT, =M 730050)

HESES  R285;R969 XERERE A XEHS  1001-0408(2013)43-4053-05
DOI  10.6039/j.issn.1001-0408.2013.43.07
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UPLC-MS/MS &l & fe ¢ AR F 2l F Rk EZ kiR -ETREA TN R ERE., &k A Agilent Poroshell 120
EC-Cys, BN 48 4 T H-30 mmol/L T8k 457K 75 i (B 2 BE) , ik A 0.4 ml/min, 237 4 30 °C; RigR A % ko %m (MRM), A T
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242.0(1-% WA F )Fem/z 239.0-211.0(1,8-—£ L B ), 2R ABFEAL TrAE 2AE -EFREAZ TS
#18 y=0.034x—0.019(+=0.999 9) .y=0.034x+0.139(+=0.999 9) ,y=0.009x+0.136 (=0.999 9) ,y=0.066x+0.380(+=0.999 9) , #
F kR R A 3.24~1 296 ng/ml . kA E R A 0.77~618 ng/ml., 8 & Fi ¥k Z f£ 34.55~1 818 ng/ml \1-£F A
RAEREREA1.86~1485 ng/mlie B N5 Lk @Rfe MRS RILAZRIFREX R, BHREAE FRAE AL -
WA R EGE AR n A A (928 £0.12) . (8.69 +0.57) . (8.28 +£0.51) . (7.01 + 0.62)h, ¢ 21 4 (210.28 + 4.16) |
(46.18 + 1.91) . (119.30 + 9.74) . (109.28 + 3.09) pug/L, AUC ,n % #] # (1668.17 + 62.18) | (265.30 + 44.39) . (357.81 + 15.11) ,
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Determination of Cassiae Semen Specific Anthraquinones in Rats Plasma by UPLC-MS/MS and Pharmacoki-
netics Study

WANG Ying', MA Jin-gang’, WANG Qing', ZHANG Wei-dong', WANG Peng-yuan', GU Yi', WANG Xiao-juan'
(1.Dept. of Pharmacy, Hospital of Stomatology Fourth Military Medical University, Xi’ an 710032; 2.Institute for
Drug and Instrument Control of Lanzhou Military Command, Lanzhou 730050 )

ABSTRACT OBIJECTIVE: To establish UPLC-MS/MS method for the determination of Cassiae Semen specific anthraquinones in
rats plasma, and to study its pharmacokinetics in rat. METHODS: 6 rats were given Cassiae Semen extract 5 g/kg intragastrically.
The blood samples were collected at 0, 5, 10, 20, 30 and 45 min and on 1, 2, 3, 4, 6, 8, 12 and 24 h, respectively. UPLC-MS/
MS was adopted to determine the concentrations of aurantio-obtusin, chrysoobtusin, obtusin and 1-desmethylobtusin in plasma. Agi-
lent Poroshell 120 EC-C,s column was adopted with mobile phase consisted of acetonitrile-30 mmol/L ammonium acetate (gradient
elution) at the flow rate of 0.4 ml/min; the column temperature was 30 “C. Multi-reaction monitoring (MRM) was performed using
the transitions m/z 343.0—298.1, m/z 359.0—286.0, m/z 329.0—271.1, m/z 343.0—242.0 and m/z 239.0—211.0 to quantify auran-
tio-obtusin, chrysoobtusin, obtusin, 1-desmethylobtusin and 1,8-dihydroxy anthraquinone, respectively. RESULTS: The regression
equations of aurantio-obtusin, chrysoobtusin, obtusin, 1-desmethylobtusin were y=0.034x—0.019(#=0.999 9), y=0.034x+0.139
(r=0.999 9), y=0.009x+0.136 (»=0.999 9) and y=0.066x+0.380 (»=0.999 9) , respectively. The linear ranges of them were
3.24-1296 ng/mL, 0.77-618 ng/ml, 34.55-1818 ng/ml and 1.86-1 485 ng/ml, respectively. Pharmacokinetic parameters of them were
as follows: f12: (9.28 £0.12) h, (8.69 £ 0.57) h, (8.28 £0.51) h, (7.01 £0.62) h;cmm: (210.28 £4.16) pg/L, (46.18 £ 1.91) ug/L,
(119.30 +9.74) pg/L, (109.28 +3.09) pg/L; AUC-o: (1668.17 +62.18) ng/(L-h),(265.30 +44.39) pg/(L-h),(357.81 +15.11) pg/
(L+h),(540.92 +19.57) pg/(L-h). CONCLUSIONS: Established method is sensitive, specific and suitable for the pharmacokinet-
ics study of Cassiae Semen.

KEY WORDS Cassiae Semen; Pharmacokinetics; UPLC-MS/MS; Anthraquinones
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TCALICERSE, BRI 2 BE Moy, EA AT R o
B PO ORI R IR AE 25 3G S X F U BH 7 R 2 o3 1
PR TS, BN A SOkt AT s, B e B
B LRHERR KW A RN 25K 20X 5N Rt
ATRIESY , — M A 1~ 2 T A3 Al 5328 S ke BH 7 i R P 2t 2
XTI B T4 O B AR N 2 R v R RS . B AR 25 1k
B AR AR A, FE ST IR A B B R BB R e
FM 1-Z5 I B 3 4 AP T (W R AR 4 A8 R BRI H
M2 , MR Zy B2 A, DL N TR ARG 20 3h 24 5 B Rl 2
4 THT ML BT B BH 76 R B P A I Ao R, SRy R 1 A 3
D FZH 2 H LRSS Rl AR 22
1 w8y
1.1 I%&8

6460 78 = F PUMR A HR BT, Bl F 25 B TR (ESD
5 MassHunter (VersionB.04.10) TAE#{F , ¥y H 3¢ [# Agilent
23 7] 51290 Infinity Y S 808 (B35 R 4T, & G4220A B T
% (GI314E VWD RUE I 2% . G1316C BIF: IR AR . G4226A T [
ShERESR , Y0 A 3L Agilent A H]
1.2 Zh#t

PBHF- F ACIR M, 2BV Hh B 2 B B R R A
Sy SRR C. obtusifolia L. BT 1RGP F .
1.3 #HE5iRH

PR (B A, o R s e B 2 e R e
- H R A& 4518 3.18.,0.77.,0.82.,0.65 mg/g) 5
P 2 B R P R 12 R S B ) R (P
R AEWRE AR A AL #5540 518 20121023 ,20120907
20120624 ,20120629, 2 5 4 >98% ) ; 1, 8- —F2 JL B %] BE
CH i 24 A ) S ARG A B, 345 £ 0829-9702) 5 LI . i
(a5 46, 35 [ Fisher 24 Al ) 5 K B Atk , a3 oy 454
a4l
1.4 ¥

THIEH SD R 6 X, & & H (300 +15) g, H 45 AR
K525 2 Wy s 32 AL [ ) 4 A T IE S SCXK (%)
20090277,
2 FiESHR
2.1 Bit&s

£4,43% H . Agilent Poroshell 120 EC-C5(100 mmx2.1 mm,
2.7 um) 3 S : Z G -30 mmol/L 2 TR 54 7K V65 W ek JE 1 o 5
FEARH 5 ul; T : 0.4 ml/min; A1 : 30 C. WSl AHAR BE BRI
PR,

x1 REBHERBRER
Tab 1 Gradient elution of mobile phase

f,min R, % 30 mmol/L ZFREKIFR, %
0 18 82
5 23 m
6 3 67

15 60 40

18 80 20

22 JRiL&H

B TR BST; 48 7 2 2 50 W (MRM)  BE 25 <%
45 psi; AL ESIRE 350 °C; BAS IR EE T4 kV, T
3.5 kV P 10 L/min, AT 18 min, Ei e 15
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FUbS 8% 2,
*2 EEBTFERILZSH
Tab 2 Quantitative ion and MS parameters

R A B BEFawe FEFaz BREEV  RHEREV
Yoz [-H] 330 298.1 130 29
W [+H 359.0 286.0 130 3
BRI [-H] 3290 111 115 7
1R [-H] 3430 2420 130 35
1,8-ZHRILER(S) [-H 239.0 211.0 150 25

2.3 BRHHE
2.3.1 XHRSERTE  OR S PRIUE BB B R
DR 1-E L 208 &, FH A 0T 2 458 22 25 ml & il
Fp A% B v R 3 )l 129.6.61.8 ,181.8,148.5 pg/L IR
B R VAR, RO A ST B S, 4 CIEE, 25 T A
B A%t B EEYE 1 ml 2 100 ml &0, I B E A5 2203,
VRS ACIRA X B RN, T IS S B BUR A % 1]
ZESNWED 10.5.2.5.1.25.0.25.0.125.,0.025 ml T 10 ml & i
o, T H B A 20, 3 BN AT AR TR A X IR R 9%
@~®,4 CIHE, % .
2.3.2 NAREBAOEIA RS ARIL, 8- 3L BB X IR 3
B, AW EAEMIFE A S 10 mEi T, BT R, K5
I BRI A5 RS AP Bl 45 1.080 pg/L 1 N AR,
4 CI i, & o
2.3.3  BTEERESL RS o I ERUAS IR o e VA A VR % R
FANER 10 wl 5 BRI 10 ul, B F 100 pl 28 (31, 155 P .
AV T 2 W R 1) AR R S, RIRS B DB 2 (1 296,324, 32.4 ng/
ml)  EEPeRH 2 (618.,154.5,15.45 ng/ml) \JeB % (1 818 .4 54.5,
45.45 ng/ml) | 1- & B & Je B &K (1 485, 371.25, 37.125 ng/
ml), —20 CIHE, 75 .
24 IMEHFRELIE

i B BRI 2 RE S 100 pl, A IR 10 pul I HEIR &
1 min, FIIA 100 pl FREERTER A 0.5 min, FEIILA 300 pl Z AR
FERA 0.5 min, LA 48 ecm. 12 000 r/min Z5.0> 10 min, L
300 pl FIEWE 35 CESIRT, 100 pl FIEEAE T, iRTiEE A 0.5 min,
PUELOFEE 28 em 12 000 r/min .0 10 min, B IS wlEEE .
25 FHiEFERE
251 LR 2 HEL0.2 ml 2 I 0.2 ml 23 [ I
BT I SR 0.2 ml 28255 R BUML K RES, , #722.47
TR 5 B b BEAE S5 L 442,17 “2.27 R (1 | Bk S F kR
WRE o 45 A, 12 v T2 0 P9 VR 42 o AS T e e 4
BRI , B 58 RAF . ki 1,
2.5.2 FREHIZAIHIS U237 R kR AR A X IR &R
T ~®, 73 B0 A 100 pl 28 [ L3, 42 <2.47 50U F )5 Wk 4k
L2170 2,270 F gk S A EREI E o LS KR R
o B 40 11 o B VA B (o) A B A B, 8 s B 2 R PN B 06 T R L
(V) NYPAEFR, A TERAE RN AR B R R B IE
TG R LR 3,
2.5.3  MEWE SRS AN H2. 87N kil g b I
5 T B B U SR R S 4% 5 Y, H 247 IR 5 WAL IR, i
“2.172.27 R S g AENE H NS R (B L H ARG
I (5 d) MERE(5R) . 25K, & o AR R AR
VEFERESL H P H S % B RSD<X10% , MERA BETE 92.70 % ~
103.82 % Z ], & WZIR I8 ik AT & B R A AE o b i
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Figl LC-MS/MS chromatograms
A. blank plasma; B. blank plasma+reference substance+1S; C. plasma
sample
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Tab 3 Calibration curves and linear range

R Wt ro GG ngml  ERR ng/ml KR, ng/ml
B y=0034x—0019 09999 324~129 34 1.62
W y=0034x+0.139 0999 0.77~618 077 0.15
e y=0009x+0.136 0999 455~18I8 455 227
LERERITE  y=006610380 09999  186~1485 186 037

T4 HERESBREZERRLER(n=5)

Tab4 Results of Accuracy and Precision (n=5)

e H PSR H IR %
sty SR R wo, AT, TWRE K>, AL,
RIE ng/ml % % WEagm % %
BHE 129600 123699 340 9545 126906 269 9792
32400 3043 500 9334 30608 646 9447
340 12 748 9605 B8 760 10239
HIE 618.00 5973 314 9704 60347 435 9765
15450 16040 302 10382 1520 457 9839
1545 1432 659 920 5020 651 912
BUES 181800 171173 242 9415 176532 320 9710
45450 46340 400 10196 4129 53 9841
4545 060 475 BB 493 935 9885
BRI 148500 139231 253 9376 138453 34T 933
37125 38049 300 10249 36296 305 9T
313 3635 620 9790 3761 505 10130

“2.2" T (R BUE A AFIE . {ﬂ"lﬁﬂlkiﬂﬁﬁl}: 55 7 R e
X I U T L A ##Fﬂ W T ARE AT LR, TS 4R Rl
Ao HEREW] 1Eﬁﬁmﬂ&f“ﬂ’lﬁ?”#nuﬁ§ ESqip) |
e PEIRIAR IR A SR L& 5.

x5 EREKRILELER(x+s, n=06)

Tab 5 Results of oxtraction recovery tests(Xxs, n=6)

%] BB TR ng/ml SRR ng/ml B, % RSD, %
et 1296 1221.18£146 9423+ 110 117
34 28649+832 88424257 291
304 3096+0.63 9556+ 195 204
W 618 583,69+ 15.13 94454245 259
1545 137.68+1.74 89.12+1.12 126
1545 13314039 86.17+2.53 293
iES 1818 166435+ 18.65 9155+ 1.03 1.2
4545 434.65+8.54 95.63+ 1.8 197
4545 0410 9347+2.68 286
EPRIE 9 E 1485 1348.05+27.68 90.78 £ 1.86 205
37125 35413605 9539+ 1.63 171
37105 33.4840.86 90.18+2.32 257

2.5.5 FamtEikne  HC2.370 N AT TR A AR TR
PERERRAS 5 0), BT IR (25 °C)24 hFINGE , B 28 34
i B S SR R s B 2.3V T v L R AR R B AR v S
FERAS 505, RVRIE I T —20 °C, 30 dJFIAE , 8 AL Fh Y
KR s 2. 37300 T i H AT S U b o ST
%505, R FEICI T — 20 °C, 185 b SRR, SRR
U, AR EIRE 24 h, B 3R AR S 52 , 5 SR AR Y
3RV RS e . B RR B IITE R AR A
S (5% {1 15 7E B S (5 1Y 88.96% ~102.46 % i B I 5 , RSD<
8.81% , 7B A Tt i /07 ML JE AR b HR RS PE R

2.5.6  FEFEIRE 6 M A R A K FAS 2K 100
ZT- TR RIS, I PBR FIAS [ 5 45 % B BT F B
VTR, A5 R R R B I R R e 55 2.3.3”
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TR AR ), AR 1, 8- 323 B N 108 ng/ml. 5 BUR shHH
100 plfUE S (UMY, #422.37 100 F Jy e Ab B §221 7“2 27T
(o S AR  IAS %) A I 04 T FRURE EL A 2 SN
2R TR | F I TE 92.98% ~101.72% 2 [A] ,RSD<<8.49% , 3%
AR B2 A= P AN 5 M B A
2.6 HEHEMR

B8 SD KRG H, igfh2h(5 glkg) , F-Mass 1 IR, #4423 d,
RIREHIHT 12 WA AR, ig B TIRE , KIRE25)5 43 )
F0.5.10.20.30.45 min F11.2.3.4.6.8.12.24 h A KEUIRJE
ik AT I 0.5 ml, R LAY EP &, DL D248 8
em. 3 000 r/min & .0> 10 min, £ B _FJ2 1 3%, W & 57 1
UPLC-MS/MS J5 i , 5 K BRI 25 ik 14 o A R REI A 4 1)
bo<<0.5 1, 2% B L7 38 WS, 1] DL PR TR ARG IR 45 v
B 21 AUC .0 A £ Y5905, 190 BH AR W 0 P e o EL TS B
A, WP - LR UL 25 2 BB B 6.

250
0 —e—{ifi%
gl U
= 150 —i— %
2 S
100

M0 900 1400 1900 2400

t,h
E2 RE-RHE#Z (n=06)
Fig2 concentration-time curves (n==6)
#=6 HHESH(xts, n=06)
Tab 6 Pharmacokinetics parameters(¥+ s, n=06)

BH B BRMIZ RWIZ WE PR
tin h 9.28+0.12 8.6910.57 8.28+0.51 7011062
Co pg/L 210.28+4.16 46184191 11930£9.74  109.28£3.09
- h 0.08+0.04 0.08+0.04 0.50+0.07 0.33£0.09
AUC(-y pg/(Lh)  1668.17462.18  26530+4439 357811511 540.92£19.57
MRT h 891+0.77 7271023 388103 6.7010.6
VL/F L/kg 2522+1.64 38.1040.85 23384138 13481127
CL/F L/(hkg) 1.88£0.27 3.0410.06 1.96£0.28 133£0.14
3 it

AR I 12 2RO (3 - A BB 35 [ e K Rl i
PR L3 4 R A L L1, 8- TR
Fife Ay AR TRD S SR O 60 8 7 AT SR o A i T AR R
FIT WS SIS ULVEE 5k B 7 i 68 HL ISR AT 5
SOR o WIFEUERT, A5 HAT R RS 2 AR, A5 A
PIRE SR M7 IR B5R AR ) R FIR R 1k

ABIFRFEEE T 5 4RI SR B H LR TS
Yro S5RRM, 1, 8- R L RN A% O/ B F 18] LUK AE i 3% P A
[ e 55 4 A Bl N0 B R T, A R 1 S U . HL
SCHR AR IE 2R AL S I E AR B O 1, 8- Rk
AR e 1, 8- TR IR N AT AR

KT BT RN ATSE, [N SNSRI A E , R
PP BB AT BT ST, FRTIE B0 % TR 1 2 i
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W OE AWM. MRhiEikEs T35 %P (CBZ) A s HmEi R N SR AER . Fik: % 1.3.5.8. 10 R IESHK wwk
(PTZ,45 mg/kg) , % 12 R EH PTZ(75 mg/kg) A S H) RBRAL R . S8 AR (SF A 422 3K) 20 CBZ(120 mg/kg) 42
F£4- A 2 (CBZ 120 mg/kg+f bk ik 4 500 mg/kg) 40, M 12 R ob, A MR 4 PTZ 3T 30 min i § 4625, A0 R EEA
AE e Fagtm B LT RO R AR SR F R AR L] A AR R, IR IERR I f . R HAEA k4, CBZ
AERGAHUAINRETELAAER ATERERIR, BEAFERPBELER, T ELAAFFE I R E %4, AAFFR B EBHK
(P<<0.01), > AL LA BI45 A BoR iz, 5 CBZ A rbi A M 24l EF6AR3 B F A E(P<0.05)., %k fnfkid ik & 4= CBZ
B A 3T R PTZ A% M 5K 9 2 6 340 4 R,

KR SRR E R FR TS T

Protective Effects of Xuemaitong Capsules Combined with Carbamazepine on Epilepsy Model Mice
JIAO Yang', WEI Li-ming”, QIU Wen®(1.The Second Clinical College of Lanzhou University, Lanzhou 730000,
China; 2. Dept. of Pharmacy, The Second Hospital of Lanzhou University, Lanzhou 730030, China)

ABSTRACT OBIJECTIVE: To study the protective effects of Xuemaitong capsules combined with carbamazepine (CBZ) on epi-
lepsy model mice. METHODS : Mice were given intraperitoneal injection of pentylenetetrazole (PTZ, 45 mg/kg) on 1st, 3rd, 5th,
8th and 10th day, and then given intraperitoneal injection of PTZ (75 mg/kg) on 12th day to induce epilepsy kindling model. Mod-
el mice were divided into model group (constant volume normal saline) , CBZ group (120 mg/kg) and drug combination group
(CBZ 120 mg/kg+Xuemaitong capsules 500 mg/kg). They were given relevant medicines intragastrically 30 min before modeling
except 12th day. The mild attack rate, the servere attack rate, death rate were calculated.The latent period of mild attack, the duration
of servere attack, attack level were recorded, and pathological section of cerebral tissue was observed. RESULTS: Compared with
model group,the servere attack rate and death rate were decreased significantly, the latent period of mild attack was prolonged signif-
icantly, the duration of servere attack was shortened significantly, attack level was decreased significantly (P<<0.01). The damage of
cerebral tissue was reduced significantly in CBZ group and drug combination group, Compared with CBZ group, the index were
better in drug combination group (P<<0.05). CONCLUSIONS: CBZ combined with Xuemaitong capsules can inhibit PTZ-kindling
seizures in mice.
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