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[ Abstract | Objective: To investigate the excretion kinetics of the effective components of ligustilide,
butylphthalide and senkyunolide A in supercritical CO, extraction part after oral administration of Xiongqgiong Tang in
rats. Method: The urine and feces samples of rats were collected according to different time periods after oral
administration, the concentration of the above three compounds were determined by HPLC, the excretion curves were
established and the excretion characteristics were studied using 3P 97 pharmacokinetic software. Result; The excretion
curves showed that the urinary excretion rate of ligustilide increased gradually from O to 24 h, and then decreased after
that, while in the feces the excretion rate of ligustilide approached the maximum from 36 h to 48 h and decreased
whereafter; the urinary excretion rate of butylphthalide approached to the maximum gradually from 12 h to 48 h; the
excretion rate of senkyunolide A in feces approached the maximum from 12 h to 48 h. Conclusion: The cumulative
excretion-time curves and the average excretion rate-time curves of ligustilide are in accordance with butylphthalide in
urine, so are the ligustilide and senkyunolide A in feces, which reflectes a kind of common excretion characteristics.
These findings provide reference for investigating the integral excretion pattern of Xionggiong Tang.
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S5t BT &0, i 25 5 3% i 41
IR, BAT R A o i R AT T IR T I
2y ik BE Ak AR i e A o H b B AR P R (igustilide,
LT), W)= NBEE A (senkyunolide A, SA),1F T %
KK (n-butylphthalide, NBP) h H. A & 4>, LT B
A BURPLR i MR BT R i LR 2R A
FHERSG TR 2 B P I o SA R UG i B AT 2
FEWRE RS . NBP HASm AR . B
BLPE I (supercritical CO, extraction, SFE ) 7F H ¥ 24
PR SUSUEAT BRI 1, BAT A IO R, AT
a6 5 A 7 A ), B v MR AT . R 2 9 A
AR, 7 57 1 SFE FA7 HA — & i dt .o WL
et A A T 4R G A AR 43 A A P9I HE S B
SRR DR A SC E R A HPLC (LTS 55
¥ SFE B AL A OS2 LT, NBP Hl SA 75 K BUIA A
HeWh 5 I3 27 19 22 4k, S i R ) € BE O A PR 24
7R AR B .
1 ##

MIHE (W BT R, 2l R BE 2y
R RS B % E Y A g S 2 R AE W 24 A
Angelica sinesis 1T 4 R 25, it 5 20100821 ; )I| =
LR B A JE A Y ) B Ligusticum chuanxiong B+
MERZE L2 20100911) LT, SA, NBP Xf B8 & ( 5L #B
Fit o5 S A W) BB BR 2 AL S5 4 i)y 110773-
200912 ,110773-201002,110773-201010) ; H i | 2, JiF
(ol KR B 2 3R A R | ) 5K (B
W I 2l K ) 5 HA 3700 2 Sy 23 M 4005 SD B, e
AT, A H 280 ~300 g, L AR H R 24 K AF S E0 3h ) h
OARME VFATHIE S SYXK(45)2011-0002

Agilent 1200 75 2 W AF 6 3% 5 ( DAD £ 301 2 , 1
JUMR R B HE 2, AR A (SC I Z AR A ), KQ-
5200DB JUEGi 8 P I U A (V954 B oy A A
WA RATF) , Spe-ed SFE CO, i lifi 7t 2% B (5 [5]
AST A 7)), AF240 HL 53 b KF (i AR i 2 7))
RE-52C Jig#s 7% J a ( g W 2@ AR AL X &R ) , DWF-
100 H Zh A Y AEAIL (T4 B ST REF LA ) L 2
Han (SZ-1 AVRBGR S) 8 (VLR & Ia i EEALER ) o
2 HiE
2.1 o, 3% & 4 ZORBAX SB-C,, {4 i #F
(4.6 mm x250 mm, 5 pm), WahtH W5 (A)-
0. 085% WM /K %W (B) , B £V (0 ~ 10 min,
50% A ;10 ~20 min,50% —60% A) , ¥ il Jif K NBP
218 nm,LT 328 nm,SA 280 nm, = [t K & 360 nm,

P 1.0 mL-min ' #E¥E 35 C,#EFE R 20 pL.
2.2 WM&
2.2.1 RN IR WA EC ] 0 R R PR
LT,SA ,NBP X B i 35 &, Jin 70% i i, il A5 0
U 4y 5k 104,418 ,84 mg- L7 X R it £ TR
3 R 5 b AR i A WS B, T 70% WY BB
TR 8, 72 371 Ve o) Tt S U, VKR DR A o
2.2.2 SFE WA #E B W 40 =258 6 i,
it 40 B, 4 5250 ¢ B G AR E D TR
B /7 20 MPa, $2 BUJE B 45 °C,CO, Jife 20 kg-h ™'
M T HEEL 24 h, ZEHUWI N 4 85 &2 F 5 4R
#(30.35 g) ,4 CARRIRAF, 55 H o RS % PR ILES 25
7 )5 SFE 4214 6. 68 ¢, /b VR R L AL R MR , HIZK
VBRS04 2 25 mL, 15 SFE FR4v
BRI (A TR 2581 4.40 gomL ™)
2.2.3 FERBYTAL L RO TAL B . 43 0 A
Y5 2N JE A IR B IRFEAS 2 mL, i 2 i i O 1R £ T
T BEIR & A B, 4 500 remin ' B0 10 min, lLZ R Z
BEZE, AW T,500 wl F %, 10 000 r- min '
o O, T MR A

FERE TN B R WS B A ZERE IR A, SO0 A
U2 I 4 I T BEZERE 45 0.5 ¢, i 10 A5 K BIFEE 1 47
4 500 r-min "0 10 min, B FIEW N 2 £F B 2R
BRI IR G B, B 9F TR TR 2, AH AR T, 500
L BB %5 i, 10 000 - min ™' 7 3 B0, UL W W
HIEE
2.2.4 SFE #F0iE B 25 25 W HEM 3 ) 4 oF oy ik
WU R SD R EL 6 H K HE (290 +10) g, 535 # TR
WO, SEI AT AR B (R ZEIK ) 12 h, W BE 25 1 2 A
PR 140 g kg I EE B A2 IEA L) 0 ~
4,4 ~8,8 ~12,12 ~24,24 ~ 48,48 ~ 60,60 ~ 72,
72 ~ 84,84 ~96 h I [A] B (1 IRV FN A, 1A 10 5%
JIT WSS PR ) A R 5 WSO 31 1 45 1) ) B 2 1 0 4% 1
IR R, 5T -20 CHRAE,
3 #£R§
3.1 JrERIRMEELE WORRA AR SR, 4%
2.2.3 TN CRE S OAL BT 5 A BRAE L 4 2.1 T
TGS S AR AT, ARAT A3 URE B A 1R 5 o T
—E MR B LT, NBP, SA Fr i 7 WA 25 11 R AN
FERE R TREBRAE AR5 M O Y €335 1R, BROR R 45
25 J5 W PRI RN ZEAE VLB A5 ME L 1 i 1 . 5
a5 R R IR MR TP N TEEY A TR
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Fig.1 Chromatography of urine sample in rat
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Fig.2 Chromatography of feces sample in rat
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3.2 MR MRICERBIE KSR ER R ARSBEREEFERELERRER (100 =6)
BL25 14T P43 T AR R W B LT, NBP 2 51 % Table 1 Results of extraction recovery(z s,n =6)
R R, H2 W 20203 T BRI AL B O s R AR L AR N itk e laf i RSD
HPLC 4387 o LA ke i g A6 A, DL 06 i A h 0 /mg-L”" /% /%
ﬁéﬁ,ﬁﬁ%ﬁéﬁlﬂﬂﬂﬁﬁﬁj\%ﬂﬂﬂ Y = 13.263X + JR#W LT 1.25 88.90 +0.01 1.2
5.341 8,7 =0.999 8;Y =33.219X +25.318,r =0.999 4, 2496 88.80 £0.01 1.6
SR BUR R LT, NBP B B v JE 4 9 4E o et b2
NBP 1.26 89.89 £0.02 1.8
0.624 ~49.92,0.63 ~50. 4 mg-L~" £V 02 RLIT, 6 0023 1+0.01 L
eI R4 51K 0. 624,0. 63 mg-L ™', 50. 40 93.40 +0. 01 1.2
KERFEE . k| KRR, LT, SA £ P15 HAE LT 1.56 87.00 =0. 01 1.4
TN Y =17.384X - 2.4572,r = 1.000; Y = 15.60 91.11 £0.01 1.4
12.203X —10.490,r =0.999 9. FEL# K LT, SA 46.80 93.90 +0.01 1.4
e B4y WIZE 0. 78 ~ 46.8,3.135 ~186 mg-L ™' Zi A 6-27 89.99+0.02 I8
%%E%,%{&%%Bﬁﬁ%ujﬂo78,3l3s mg'L_lo 31.35 91.09 +0.02 1.7
3.3 RECECR Ok B R mL (36 R e -
0.1 g) 4% 3.2 T F M6 RS F AT 0 e pL o7,
HAE 3 NRIE RRE S RN E AT 5 A EEA 3.5 FRBRCEMmMERR e BORR S HRHE .

S8 . BREYILL 500 WL WIS IS AR A . I H
PR (FERE) 352 2. 2.3 TN JR AN AL T 40 BE 5 vk
VB0 5 2RA5 L5 W, IS L 3 A0 N R B A9 A o
VSR (AR BEHEAT 5 FEAR 0 HT) , BT BB Y
DL 500 wL #] 46 3 20 AH % f HSL 20 wL Igkfy HPLC
ISHT ARARA R LT, SA  NBP U i AUE , LA — 1R B 1)
2 Fofu kb 3575 3k f 06 TR tlﬁEﬁ;%ﬁHxlEMﬁz% W1,

3.4 KSR FE 3.2 W0 NLRTEOC R B I A kb B
Tkl A AR o 3 AN MR R R UR B 3
dt, TIFGRIUAE Y 1,7 ,14 h 53 50T BE 3 ASFE i it
AR, SR AT H KGR, 22 e 3 d, R A3 H EDRS
BEE . H N KCH BIKE % BE RSD ¥ <3% , R W% 7 %

%2 LT,NBP XRREHMBNNFZER (2 +5,n=10)

Table 2 Urine excretion kinetics results of LT, NBP in rat(x +s,n =10)

FERE FE IR 3.2 TN AR G R H AT T I Ak B v D
B P AR 3 AR B R 25 3 N REAS A AR
RS2 IR R B . 7E = 0R T AE, 43 BI7E 0,48,
12,16,24 h #£ 17 HPLC i %2, 3 F 0,3,5,10 d ¥ 17
HPLC 2 , 0 SR A [ vie B A it g 1T AR, % AR
VRl 2 P RSD 35 <3% , 2 B K BUR R (FEREFE
dh PR A R BCE 24 h NERE  AETRRLAS R R BCEL0 A
FaE o

3.6 SFE B A EHMs 1% KERES
2554 LT ,NBP,SA 43517 (58 812 +89.27) (8 809 +
33.44),(2709 +411.19) pg. R ZEFEHRMZ) 72
ZER L WK 2 ~3,

LT NBP
i 1] Bz

b HEME SRR ZR 2 e ZRH ZR

/ng /ng /% /ng /g /%

0~4 12.26 +0.57 12.26 £2.61 0.021 £0.001 6.64 +0.71 6.64 +1.54 0.075 £0.032
4~8 9.81 £0.50 22.07 £3.77 0.038 +0.001 7.29 +0.58 13.93 +2.21 0.158 +0.028
8~12 16.11 +1.57 38.17 £7.28 0.065 =0. 002 14.26 = 1. 40 28.19 £3.65 0.320 0. 054
12 ~24 72.47 £1.67 110.70 +5.75 0.188 +0.040 85.55 +2.63 113.70 £6.72 1.291 £0.967
24 ~36 34.13 £1.40 144.80 +5.48 0.246 £0.015 82.12 £5.69 195.90 +13.85 2.224 £1.095
36 ~48 24.65 £1.45 169.40 +5.54 0.288 +0.022 35.12 £1.90 231.00 £7.21 2.622 +0.502
48 ~60 2.17 +£0.76 171.60 +5.25 0.292 =0.026 2.38 +0.33 233.40 £6.86 2.650 0. 837
60 ~72 1.05 £0.30 172.6 £8.88 0.294 £0.031 1.99 +0.42 235.40 £6.95 2.672 +0.851
72 ~ 84 0.24 £0.12 172.90 +8.28 0.294 0. 036 0.89 £0.33 236.30 £10.53 2.682 0. 424
84 ~96 00 172.90 +8.28 0.294 £0.036 00 236.30 £ 10.53 2.682 +0.424
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#£3 LT, SA XREHHMIHNFER(x£5,0=10)
Table 3 Feces excretion kinetics results of LT, SA in rat(z +s,n=10)
LT SA
B 1] B /b el R BRI e ZRGE ZRUEER
/g /pg /% /g /ng /%
0~4 0.10 £0.08 0.10 +£0.05 0.000 2 +£0.000 1 2.15+1.12 2.15+1.12 0.000 1 £0.004 9
4~8 1.84 £0. 14 1.94 £0.55 0.003 3 £0.000 4 5.23 £1.24 7.38 £5.32 0.027 2 +0.016 3
8 ~12 11.76 £1. 30 13.70 £2. 12 0.023 3 +0.002 4 52.19 £4.29 59.57 +12. 46 0.2199 +0.071 0
12 ~24 17.94 £1. 46 31.64 +5.54 0.053 8 £0.002 9 79.0 £7.89 138.59 +11.97 0.5115+0.094 7
24 ~36 15.20 £1.44 46.84 £5.52 0.080 0 £0.002 0 79.91 £4. 40 218.50 £ 16. 64 0.8065+0.1800
36 ~48 59.25 £3.26 106.09 +£6. 12 0.180 3 +0.040 4 146.22 +5.96 364.72 +18.22 1.346 1 £0.219 0
48 ~ 60 7.08 £1.20 113.17 £5.28 0.192 4 +£0. 020 8 50.54 £4.73 415.26 £21. 06 1.5327 +£0.192 0
60 ~72 1.46 £0.53 114.63 +4.61 0.1949+0.090 0 23.05 £2.07 438.31 £18.40 1.617 7 £0.174 0
72 ~84 0.69 £0.27 115.32 +4.35 0.196 1 £0.029 0 14.49 £2.88 452. 80 £23.29 1.671 2 £0.308 0
84 ~96 0=+0 115.32 £4.35 0.196 1 £0.029 0 10.16 £2.77 462.96 £19. 10 1.708 7 £0.212 0
4 itig [ % k]
4.1 KEAT =271 SFE 00 )G, 46 R P #6 (1] #hTv, &ZE, M, 5. 54 P ER 0 BUR BT R AE
F| LT,NBP, A 4 SA, 7E SA # [7] £ &3 s [ia] &b 4 B8 ALI]. B OS2 8 J7 f 2 4% &, 2011, 17 (11)
— B S R K S 295 nm, 5 SA (N, 165-168.
280 nm) 5L, LR A A T sz L2 FIE JRES KU, TR BT
G, A RE PRI E] LT A SA 767K 52 o G PPN A, 2000, )
IHPIA A I ) NBP (30 Bt REK, A, . P A BB K
4.2 MRYE SFE &7 & 0 e 45 1 KA 25 R a3t B 5 A O 5 L T 90 4 9 31 4 140 A2 200 L9 05 1 £
T A% o 1 HE M A, SA SR R e 2 R PE R [ 1], b h 25 2 A&, 2005, 30 (18):
1.71% ,NBP HE i & 4525 5019 2. 68% , LT G4k 1448-1451.
AN 0.49% UL I 3 Fh ) 5T AT RE AR AR N (4] fRfifss, WaREE. T R B K RUIL AR % B K% i/ B
AL R AL YRR )]. 2524, 2001, 36 (5) :329-333.
4.3 Sz NBP JRHEM N 2.68% , 5 3CHk[6] [5] & . 85%.85%.%. SHFBARRERMLIDRA
W45 72 h 5 NBP JRHEME 2 2.5% 3. B P LG I B SEEE AT [T ], SR & 2595 ,2009, 28(4) :
T 2 BB A 25350 NBP 1SR JE S iy 238241
(6] EAME, WIRBE. TR K LD = 4 i BF 5T

PR B B
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