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 E B EIRRAORETRER K TRALEFEREZTOMNE T &, FARRXRAARTZF NG SEHF, Fk KA
AR @1;, JiEBE F (LC-MS/MS) ik, &354% 4 Thermo Cis, I A8 A THE-0.1% W 82 75 ik (6 e BL) , ik 4 0.2 mL/min, A& A
30 C,#HFH20 0L, 27 %%ﬁk%?/ﬁnrb(m/z)zw 7—226.1, K% 8 m/z 283.7239.9, 2.5 73 7 m/z 283.5—268.5, #u. G
(N ARH ) m/z 285.0—154.1, KA KT izF 7891 ghkg(F s KM E3#Hm13) 5 0.08,0.17,0.25.0.5.0.75,1.2.4 .6 .8,
12 h AR E B o i) 5 o 25 5K z:)ﬂ DAS L0 2R M HEE B HF LM, BR . RKTF KR TRFLEFTRA T RELNS
Bl 2 %] % 1.988~198.8 ng/mL (r=0.998 8) ,2~200 ng/mL (+=0.998 8) ,2.092~209.2 ng/mL (»=0.998 5) , ¥ % B «ﬁzfﬁ}'@ifﬂ’léﬁ
RSD 3 /T 7.78% (n=5) , 3 A 2 B 5 3 4 92.13% ~102.23% .90.15% ~93.67% .90.33% ~104.63% (n=5) , # & M X3 49 RSD
BT 6.54% (n=3);3FF Mo KRR 11,5 H A (1.95+0.53) . (3.55 +1.25) . (4.21 £ 1.14) h, AUC1, 2 3 A (192.67 £
40.58) ,(93.67 +20.26) . (608.41 + 108.36) pg-h/L, Cou 2~ #1 4 (89.56 + 12.87) . (31.84 + 10.58) . (300.56 + 50.57) ng/L, tme 2 H1 4
(0.50+0.00).,(0.75+0.23) . (1.00 £ 0.00) h,CL %-#| 4 (5.45 £ 1.12) .(2.09 £ 0.47) . (10.01 £ 1.25) L/(h-kg) (n=6), #5it.E 384
FERBES ERTE, REE KRFR EEFHIRAER SRR GRS -, L6 =5 7R,
KER KTRFA KT R0 280 932 rmEeg-RER A KK

ﬂln in rat plasma, and to

The determination was performed

Study on Pharmacokinetics of Emodin, Rhein and Calycosin from Qixue Extract in Rats in vivo
WU Lei, JU Wenzheng, DAI Guoliang, LU Chao (Dept. of Clinical Pharmacology, the Affili e
Nanjing University of TCM/Jiangsu Hospital of TCM, Nanjing 210029, China) é

ABSTRACT OBJECTIVE: To establish a method for the determination of emod
study pharmacokinetics of Qixue extract in rats. METHODS: LC- do ted.

on Thermo Cis column with mobile phase consisted of acetonltrl e o 1d solution (gradient elution) , and flow rate of

0.2 mL/min. The column temperature was set at 30 °C, and ‘
226.1, rhein m/z 283.7—239.9, calycosm % .5 and\diazepam m/z 285.0—154.1. The blood concentration of samples
from orbital cavity of 6 rats were 0.25, 0.5, 0.75, 1, 2, 4, 6, 8, 12 h after intragastric administration of
Qixue extract 8.91 g/kg (by clifiicah Wos ge). DAS 1.0 pharmacokinetic software was employed to calculate pharmacokinetic
parameters. RES nefr ranges of emodin, rhein and calycosin were 1.988-198.8 ng/mL (+=0.998 8), 2-200 ng/mL (r=
) 9.2 ng/mL(r=0.998 5), respectively. RSDs of precision and accuracy tests were all less than 7.78% (n=5).
riés were 92.13%-102.23% , 90.15%-93.67% and 90.33%-104.63% (n=5), respectively. RSDs of stability tests were
all less than 6.54% (n=3). The pharmacokinetic parameters of emodin, rhein and calycosin were as follows as #,» were (1.95 +
0.53), (3.55+1.25), (4.21 + 1.14) h; AUCo-., were (192.67 +40.58), (93.67 +20.26), (608.41 +108.36) pg-h/L; cu were
(89.56 +12.87), (31.84+10.58), (300.56 +50.57) pug/L; tm were (0.50+0.00),(0.75+0.23),(1.00 +0.00) h; CL were (5.45 +
1.12), (2.09 £0.47), (10.01 £1.25) L/(h-kg) (n=6), respectively. CONCLUSIONS: Established method is highly sensitive,

accurate and reliable. The elimination process of emodin, rhein and calycosin are first-order elimination, which is in line with

78 was 20 pL. The quantitative ions were emodin m/z 269.7—

two-compartment model.
KEYWORDS Qixue extract; Emodin; Rhein; Calycosin; Pharmacokinetics; LC-MS/MS; Rats
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S G B D RE TE IR 1 E e, I R AR YT AT B
HRE AT TR H AT 2O M 2R TR I
PRI FITT TS, AR L2y sh AR5V T3 T R AR SCHGE . 7ERT
BT EEBE TREEEAPRER KHR . E
BB SR ER R R 2 B AL 9 Bl
O3 B N SE Ty i AETE BEA TR A TS 36 Py e i B
PUORBR KR B 57 B IX 3 Al 7E R RS Y
SR . R, A ST WO (- BT IR (LC-MS/
MS) U5k, B8 T R RE R PR R CRERMBE
S B R BV N £ 0 2 B RN 25 B~ 280, RS T
== Sillibl )7 SASEE P S & S

1 #F
1.1 {88

Thermo Fisher TSQ Jii i 1% , £ 45 Hi % 55 25 1 Uit |
Xcalibar 1.4 TAE¥ (35 E Thermo 22 7] ) ; DionexU #8 = 3%
Wk 2,33 2 4% (25 [E Dionexu /A ) ) ; BP-211D HL, 43
K- (fE [ Sartorius 23 7] ) ; AR 2140 J1 32— K F-( Fiff
BB A PR/ H] ) ; VORTEX Z I RE IR IR & e (35
%] Scientific 23 ] ) ; 5430R ¥ ¥k = i 250> L (125 Eppen-
dorfA ] ),

1.2 #mE5iRF

B (L5 1 15020201) (75 H 25 (L5 : 15070602) |
M9 (L5 £ 14120301) (SRR (L5 : 15050701) , - AR%E
(L5 :15062704) PAA4- I (HiE5 2 15022801) #4004 [ 7155
BB PR ] 5 K HE 2 B (L5 1 140410, 4 . >
98% ) \ KB R T B, (HIE5 1 140919, 4% . >98% ) . &
S B S (HES £ 140928, 46 . >98% ) I [ R
T PR 2GR AT BRI 5 HUPE RE (AR, G 2
SR EBF LB S 171225-200903, 46 . =99% ) 5 Z,
Ji& R Ay e il s KA AR Al
1.3 ¥

SD KF,SPFZ, & ,6 H &l 240~260 g, 74
R T B A O BRI S A2 77 B AR IE S : SCXK-
(#7)2014-0001,

2 FiEEHR

2.1 BiERREEY

2.1.1 @i% &M @IS : Thermo Ci (100 mmx 2.1
mm, 1.9 um) ; s : 25 (A)-0.1% H BRI W (B) B J&E
PEME(0~1 min, 25%A; 1~5.5 min, 25%—90% A ; 5.5~
9 min, 90% A ;9~9.5 min, 90% —25% A; 9.5~13 min,
25%A) ; itk : 0.2 mL/min; FE7 - 30 °C ; PEAER 20 ulL.
2.1.2 JRIESME B VR IS (ESD s KA L . 1k
BB T YR 1 T =X 2 O B =C (MRMD
555 HL % : (+)4 000/( — )3 000 V3 &5 U5 T 25 : 200 °C 5
EYNEIRE 1270 C 5 53 (N) FE 17 : 20 Arb; 4B A(NL)
JE77:5 Arbe i B o K R 7 b (m/z) 269.7—
226.1, KR m/z 283.7—239.9, & &5 5 W i m/z 283.5—
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268.5, Hi P41 m/z 285.0—154.1,
22 BEHHIE
2.2.1 EAXMEBEEH S BOGER KK . &
S B X R, PR Y A A TR A vk B Ay
24 0.994 .56.8.,1.046 mg/mL Ft) BA— X BR S I 459k . B
AR 3 R o) Bt A Y e, 0 P EERC AR 1 mL
R B EK 19.88 pg  KE R 20 ng. B F ¥ 20.92 pg
R AN IR SR DL BRI RATT 4 CUKAE
2.2.2  NARVETRAIECH] B VG P T R S RS AR
E , FH BT A A% B A 502.5 ng/mL (1) N AR, T
4 CLRA7, 2 H
223 REEFEREAMEE BOEK YH SAE R
BLL AR PRZE RS LI Rl i, A L0 f sk,
PRI 2 Y, AU 40 min, & FHARIBOR , U3, DB,
JEHe4E ZHIER, T, 0 ee i 4 S0, SR Bk
(Bl gJRZGMA YT 0.6 giRE A, 5 HFKHE
31.17 pg KRR 23.16 png . B EHH 15.58 pg) .
2.3 IM#EHERLLE

LI 28 B 5 100 pL, A 400 wL, i JiEHR 3 5
min, 2.0 (30 130xg, F[A])5 min, B T 40 CEH2S
FET, PR 150 uL H B 3 1R i€ 9% % 5 min, 2500 5
min, T35 20 ul, A E .
24 HEZER
241 TJEME BE A ORISR ) | B— X B A
W CH 10 uL AR ) HE B 2525 2 h 5 R BUMSE (I 10 pL
AR ), F2“2.37 T N I iR A B S , T4 2.1 T A%k
FEMNE oSk BBl . 255, KRB R KRB B 7
0 b PG P ORI, TR AT, LI o T R
AT PN, A AR E B FRILE 1,
242 ZMXRRSERE TR IES MK 100 pL, 535
IMAR B R RHIR B8 5 R 5 X IS W45 10
L, F5C AR 2R I 3R T v O 1.988.4.97.,9.94
19.88.49.7.99.4 ,198.8 ng/mL, K B W& Il 4% o F 94 i hy
2.5.10.20.50.100,200 ng/mL , 7 &5 5 i il i 2% o & Mk
BE 4y 51k 2,092, 5.23 ., 10.46, 20.92, 52.3 ., 104.6., 209.2
ng/mL PRI AL o o 422,37 W0 J5 ik b B S | B
20 pL 2. 17T R 25 REI A2 o DAAS Lo W TR R ()
XOF 1ML 3R S5 v JIE o) R AT A ImT U, 445 DK 3% [l U
4 y=0.000 9x+0.003 3 (»=0.998 8) , £k ¥ & Fl N
1.988~198.8 ng/mL, & &t B A 1.988 ng/mL; KH R 1]
P15 F2 2 y=0.000 7x+0.002 6(+=0.998 8) , L&V [
2~200 ng/mL, %€ it T PR A 2 ng/mL; &8 5 &l 2] ) 7
T2 H y=0.001 8x —0.001 7 (r=0.998 5) , £& 1 U il
2.092~209.2 ng/mL, EHE FBRM 2.092 ng/mL.
2.4.3 K BAS MK 100 uL, #42.4.27 W0 F 7k
il A s 3 I Mk R (R %% : 1.988,19.88,198.8
ng/mL; K # R : 2,20, 200 ng/mL; & & 5 % il : 2.092 .,
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Bl #mEEFRE
Fig1 TIC of samples

20.92.209.2 ng/mL) (I B4 (QC)FE iy, #2.37 Wi
Jr A B B 2.0 TR Ao HERR I E 0 St 03
Kl AN BTt B[R] H 2200 51K, %48 H R 25
BE 5 AR 1R, LM 3 d, B8 H RS % . 25
R, KRR KRR B 5 M H N RSD 43 48 <
5.66% . <4.71% . <6.14% (n=5) ; H [8] RSD 43 5l b <
5.34% . <5.07% . <1.78% (n=3)

HEZED; 2018455 29 5 21 1

244 WERREE BUES MK 100 pL, 442,437 W R 5k
ARG L A T B VAR B 1) QC A i, 382,373
RACPRS  FERE 2.1 T A5 R R R e SR gk R . DL
PR ZR R TR R S ) 0 T L5 R o o vk
JEE 5 RS o v B ) AR iR, 2 5R R &R
K TRAIE S S B IR P L& 3/ i v A A 1 [
Ay RN K B K 78.50% | 84.67% .89.33% , K # R
81.43% .87.45% .94.82% , B8 5 ¥ 82.51% .83.05% .
94.33% ,RSD 43 5 4.22% ~5.20% . 2.78% ~3.97% .
2.17%~4.38% (n=5) .
2.4.5  FEFTRON  BCECEECH, ARSI 10 uL
Iy 3 TR VAR B (R B R i vk 8 1.98.19.88
198.8 ng/mL, K B R 5T 1t Wk £ O 2,20, 200 ng/mL, £
Sl 5 R Y B A 2.092,20.92,209.2 ng/mL) YRS X R
SATR, B 10 uL NFR &2 80 pL /K, i fig 30 s, 500 5
min, #2170 SR SERE N A2 e SR IE TR A, T
“2.3750 Ry il g A U R ECGE T R R EERE, ]
SRIETH R B, BEFTRON AR B/Ax100% . Z50%, K
R R R AR 8 5w AR SR P R 3 R
5 5 I AU 43 ) R R M 2 95.26% . 92.13% . 102.23% ,
KB 93.67% .92.97% .90.15% , £ F 15 i 96.80% .
90.33% .104.63% (n=5),
2.4.6 FEAMFRENTEEES A MK 100 pL, 4% °2.4.3”
TR T iAo 3 AN [ R ) QC RE
F 237 WUR LA RS Ay AR R IR (2925 °C) T iE
12 h,—20 CRE M3, —80 CHAF 10 dJF T TH
EMEE A RTINS 3. 455, b5

M QCHE M IR E 12 h 5, KIE R \KERR B 51
il (4 0 T AR Y RSD 34 <<6.49% (n=3) , 43 —20 CR &
Rl 3R E I TR RSD 1 <<6.54% (n=3) , 453 —80 C
HAF 10 dJ5 IS FRAY RSD ) <6.11% (n=3) .
2.5 ZATNFILLG

HUSD K FL6 H, 452570 12 h 2R R8I , 43 I
BT REREN8.91 g/kg (Flf R M) , K
A3 BT 45 25 S 48 24 )5 0.08.0.17.0.25.0.5.0.75. 1.2,
4.6.8.12 hIRHEHIM 29 0.3 mL, & T ik, &
210 min, BB JZ MM . e I“2.37 W kb s, 5
Fie 2. 17 TR AR AR A o R [RD A R 4 e T
FEF 7 ) ML 25 e B2, 137 FH DAS 1.0 730445 1y =325 52
SR, SR, KR KR B 5 w7 R RN
THBR R R — OB, P A TR, BT
BRI REAERKEER KR B w0 r 245 -6 ih
GO 2, FEAHSHNE L,
3 itig

FCHEH AR AR TR B AMB 2 5 Q109 45 B I
T 0075 A8 T AR, 28 IR 50 Z4E IR I R
Hr, IR T Im IR, HoAR G 25 B4 i i 3 2 (1
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Fig 2 Plasma concentration-time curves for emodin,

rhein and calycosin in rats

*1 AREBRERBEFNEAER KEBNERER
HIRNHZAFESE (xts,n=06)
Tab 1 Pharmacokinetic parameters of emodin, rhein
and calycosin after rats intragastric admini-
stration of Qixue extract(x+s,n==6)

finsh 195£0.53 3551125 4211114
V,L/kg 11L18£2.14 28710.54 15.70£3.58
CL,L/(h+kg) 5451112 2091047 10.01£1.25
AUCy-n, pgeh/L 192.67240.58 93.67£20.26 608.41+108.36
AUCy-, pgh/L 195.19£39.24 974412233 610.56 = 112.81
fush 0.50£0.00 0.75£0.23 1.00£0.00
Coy Pg/L 89.56£12.87 318411058 300.56+50.57

ST AT P A LA R B R P i R R B
TR R BEIR MR R R RALT kT R
FIFF S5 AR A ) 24 Bh AR5k i AN TR AR
AR, EH R HR RHIR B SF s i S
B R RN A 25 3 2 RHE AT T 0020 5% 1R
R4 T IR b AP AU 2 PSR IO 3, HEE T R
UIVED: \CNETUREY: | LR CIRAEIOE (IE T B AR IR X
[ WA S AR S 0 SRR B, ST 12 [ W e v, T
PSR ST, A58 DT A, Gk % PP B e A
O I SRR A BB T 3 o AR 8 P 3V PR A O N AR
Pyt SR YRR R KR T S v R P
IR I3, W TE BB, JEN IR BT . sl sy 1
R BRI PSR 3 [R] A5 5E L LC-MS/MS 32, 4551k
B, BT ST TR TR R TR, AT LA A A W)
FEA PR RE REER

WA R R, KR R ER B85
TR PR WA L, K BRI B I RS 5 min B
RGN B, R B Z R I [E] 78 0.5 h Ze A7, KB PR IA I
IFIAI7E 0.75 hZe Ay, e 57 B Ik [B) 42 1 h 2y o
B 8 hJE RECER R B 5 B 2 A i 245 9% 2
MG R, (A DR g 2] . SIS AT B
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SR, O R R R AR R RIS i b
S RIS
A5 . T LC-MS/MS H: 8 B 12 8 7] bk

B KR B85 WA & 5, IR 3R R

PN NSRSl ST T 2~ S ) e s YN L N A Ei]

e RS

S 3k

[1] FME. R B FA) & 0% 57 20 B0 3Rk g% 69 32 B0 16 R 7
A [CY/ P B B 45 A Mk 5 R ABUE B3t R IL %,
AU s v [ P R AS 5 2 23 I %l 25 B 23, 2006
33-34.

[2] ZRSCUR, IMES. 25 B T8 FIE IR I7 2 vk B R R
50 fFI[J].7 & & & ,2016,36(11) : 1976—1978.

[3] 2%, B4, BRARIS 3 25 B RIS IN0V5 A A 248 1
T A I RS T RO T [I]. o B P B E AR R A E,
2017,18(12):1099-1100.

[4]  SEDUF, V5. 25 B A0S I3 B R i 2 1 IR AR 3 TR
JE AR HEM R [T]. o B E 25 $-3R, 2017, 14(7) : 81~
84.

[51 AW, BRARLL. 25 B T R AN 2K T AR 70 ) P B A5 3 19
G IR e B L VUET AT eGFR R AR T ROMEE ],
354,2017,40(11):2701-2704.

[6] REH, IME. 25 B U5 RIE% ™ 3 % 48 2 v 2 4
CKD3 #1525 15 2 J 1 I ROUR SR [J]. o 1B 4k 4 I 2 %
%,2017,9(25):109-111.

[7] SRERLr, SV AMT N 25 B AT kA T e B
4RGN0 AR P E 2 K 53R, 2016,40(4) : 354-
356.

[81 BRFFIE, FopHe 25 FE ARG MBI TR B /N 58 4
Mr[I]. 2@ ¥ &, 2015,33(4) : 64—65.

[91 XL, #MH. 3 BIRT TR B I AL ] R LA 2 A A e
WFFE[I]. o 4 Bom At 5o i F 4 & ,2014, 3(6) : 328-330.

[10] Bli#R, 2%, XAk, LC-MS/MS ¥: [ Il 2 1 55 = 75 57
H P B i [D]. P #2547, 2017,15(9) : 1313-1318.

[11]  7E00EE DR Ay, a2 A 19 24 3l 2 R OLAR
WA AF ST I R[], & B 5236 A 42 &, 2016,22(10)
199-203.

[12] AKF, 2508, LM, 5. LC-MS /MS [A]IHIN G K f
TR TR PANAE R B S RN 5 AR R R
HZG a2 RS [0). F 25 44,2013, 36(4) : 589-593.

[13] R RIRIT, 58209K , 5 B A 2 0kE rp AS 251 Al 1T
TER BRI 25 3 2058 0], o B 25 % ,2016,27(10)
1363-1365.

[14] FEBEHE, EIE , XI/NE, 5. PR AE LC-MS L AEYIFE & 4
BT e 4 A G [a] BRI [T]. oF B 47 25 4 &, 2018, 27(2)
138-140.

(ks H#1:2018-07-06  f& (] H#]:2018-08-18)
(Z%H : )

TEIEE 2013EFE29FFE01E





