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Effect of Coumarins from Angelicae Dahuricae Radix on Intestinal Transport
Absorption and Pharmacokinetics of Vincristine Sulfate by LC-MS/MS
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[ Abstract | Objective: To investigate the influence of coumarins from Angelicae Dahuricae Radix, such
as imperatorin, isoimperatorin and oxypeucedanin, on intestinal transport and pharmacokinetics of vincristine
sulfate in rats. Method;: MDCK-MDRI cell model was used to investigate the effect of imperatorin, isoimperatorin
and oxypeucedanin on intestinal transport of vincristine sulfate. The drug plasma concentration was determined by
LC-MS/MS at different time, and the effect of coumarins from Angelicae Dahuricae Radix on the pharmacokinetics
of vincristine sulfate was investigated. Result: The apparent permeability coefficient (P, ) of vincristine sulfate

compatibility of 10. 80, 5.42, 1.35 mg-L ™" of imperatorin were (0.287 2 +0.026 6) x 107 °, (0.351 5 *
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x 107" cm-s

0.041 6) x10°°, (0.294 9 £0.006 8)
compared with P, = (0.227 2 £0.014 8)

P

, they had significant difference (P <0.05) when
x 10 % em+s ™" of vincristine sulfate. AUC,, of vincristine sulfate
compatibility of imperatorin, isoimperatorin and oxypeucedanin were (343.50 +10.29), (348.70 £27.99),
(235.70 £17.56) pg-h-L~", their C,, were (81.87 +8.517), (83.01 £9.276), (60.44 +6.679) pg-L™';
there were significant difference (P < 0.01) when compared with the control group of vincristine sulfate.

Conclusion; Coumarins from Angelicae Dahuricae Radix can promote the transport absorption of vincristine sulfate

and improve its bioavailability.
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intestinal transport; pharmacokinetics; P-glycoprotein
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0.02% ¢, — Vi Z, 1% (EDTA ) -0. 25% Ji¥ & 11 it
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—ER M 0. 5% F& W IL 47 4 K4 (CMC-Na) IE W,
BEPEIRA) 4G 15 mg-ke ™' BRATHH R IR B W . W—
JE R RATH R, B T — € & 0.5% CMC-Na %
Wb BEFEIR AT, WA 15 mg- kg S EKET ] R TR &
Wo WM—EEAMIHENEE BT 20N
0.5% CMC-Na b, St FEIR AT, Hi175 8 mg-kg ™ 4
PR R 2R B I AT B O H FE o 3 AT
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2.2 MDCK-MDRI 40y e 22 it iz 4 70 fg gt o
MDCK-MDR1 £ §fd 15 5% F T-75 40 55 3200 b, 15 5%
HOh F B DMEM 8 554, ok &5 4 10% FBS,1% 1
WA E R (0.01 mmol - L7") Al L-4 & Bk M
(2 mmol-L™") TR AW, 1% # % % (100 U-mL™")
MEERFE (100 U-mL™") IR AW, & T 37 C, &
5% CO, M7 AL, FHXTIR BE 95% 1) — S Ak ok Bx
FRAR P HEAT B SR . Y XA K MDCK-MDRI
MR SR R A K RS & 85% B, I LB R,
FHAR S 45 B 511y HBSS 5 3 I, i EDTA-J &
F T AT 1 mL T Ak 55 20 Bt 0 4 445 T 25 R BROR: Bt
RN s DMEM 19556 1 mL 208314k, B WG
TR SR B AN, B AR R, s o o A 4
TR BB B4 L1 000 remin T B0 3 min, I
25 VWL AT R 55 3 mL RS A 4y HOAY A
VT, ) AT g R, R Y AN RS X
10° A/ mL 2R 7E 12 £ transwell 20 fif 3% 75 AR o AR
3 (AP) 40 B 207 WE 0. 5 mL, KRN ( BL) 58 4 45 5%
B2 1.5 mL 4580 24 b J5 R R T 1% 55 R A0 M B R
6 d,%F H I % Transwell 40 g 5% 5% ML (%) #5 B8 A B, i
S S L BE =500 Q- em’ (1440 875 T {5 R
2.3 MDCK-MDRI 4 jff 50 2 458 B () e iz i 3% 4%
W8 2.2 5K 57 i MDCK-MDRI1 4 ifg 8 2 % 5 4
RY 53090 25 B8 AN ) vk B 08 R BH 3% L S BT R R
AT 2R 0T IR K A8 T BV 1 2 3 A s ) o e
25 0.5 mL fim A AP B4 Z5 (4 HBSS 1.5 mL i
A BLBA A bR A0 M 55 R A0 P dk 2245 9% 2 h,
2 hJ5 PR BRI 0.5 mL F BL, & F 1.5 mL .0
B ARG 11 g B AR R AR S, R 5E 3 min, T
16 000 r-min ' B> 20 min LY 3EH M Nl
HEAT LC-MS/MS &, W38 1 ~3, 455 & BB AT
SRR R AR AT 2 B R K R Y A
W AE
2.4 WRKEFAE HBSS higfa @tk %4 K
% W BUAR R K A B BT R A W, B 25 1 HBSS
.84 -

x1 BAHASNRBREFHEEHNZE (2 £5,n=3)

Table 1 Influence of imperatorin on transport of vicristine sulfate

(xxs,n=3)
151 @ﬁmﬁ{eﬁy}m Eﬁ*ﬁﬁfsﬁ%}f P
/mg-L"~ /mg-L"~ Jemes ™!
1 247.7 - (0.227 2 £0.014 8) x10~°
2 253.7 10. 80 (0.287 2 £0.026 6) x10~°
3 242.7 5.42 (0.3515£0.041 6) x10°°
4 244.3 1.35 (0.294 9 £0.006 8) x10~°

x2 RUHHAENMBKEFTBEENHM (v +s,n=3)
Table 2 Influence of isoimperatorin on transport of vicristine

sulfate(x +s,n=3)

151 mate%%w %E’xﬁ‘ﬁ.&ﬁ% P
/mg- L~ /mg- L~ Jemes !
1 261. 4 - (0.310 7 £0.028 2) x 10 ~°
2 243.8 10.20  (0.397 7 £0.058 8) x10~°
3 249. 7 5.10  (0.3879£0.037 3) x10°
4 244. 6 1.02  (0.3721£0.057 6) x10~°

®3 SNFPENRBRKEFEEENHMW (v +s5,n=3)
Table 3  Influence of oxypeucedanin on transport of vicristine

sulfate(x +s,n=3)

415 TR K%%}fﬁlﬁ ‘fﬂtﬁﬁﬁﬁ% P
/mg-L"~ /mg-L"~ Jemes ™!
1 250.0 - (0.371 4 +£0.0380) x10~°
2 246. 2 21.80  (0.517 7 +0.038 5) x10~°
3 248.5 5.45  (0.500 5 £0.044 5) x10°
4 250. 5 1.09  (0.4713£0.0689) x10~°

Wike, %%4¢0,1,2,6,12,24,48 h J5 i IR 1< 457 B 8 1)
B OO , 25 R AR BRI BT 7 48 h R A 5k A7 %
(97.95 £4.47)% (n =5) , YL N 53 15 7% %% 10 []
R E TE R 4F o

2.5 B KAEFA LC-MS/MS 734

2.5.1 o4&k KA ZORBAX Extend-C,, {4 jif
(2.1 mm x 100 mm,3.5 pm), # {25 C, i &
0.6 mL-min ", #FFEHE 10 WL, 7 3 AH 10 mmol - L~
CREKE W (A) - EE(B) BRI BEML (0 ~ 0.5 min,
20% ~60% B;0.5 ~3.0 min,60% ~70% B;3.0 ~
5.0 min,70% B;5.0 ~5.1 min,70% ~20% B;5.1 ~
7.0 min,20% B) ,

2.5.2 Uit WmigE e R (ESD) , IE & TR
3, 2 O I (MRM) J7 =X, I 7 A 2 < 7 57 i A1l
B R K AR B (AR ) ARG 5 1 23 33l A m/z 825. 2 ~
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807.5 F1 m/z 811.3 ~ 355.2, 545 K JE& 11 & &
241.3 kPa, WL K 5.5 kV, EFEHJE 200 V, iR
A BRI 1R < 2 380 Bl 70 A 4R 7 £ 23 31 R 45 eV Rl
54 eV, 5 fb a4% JE J1 344.7 kPa, °F i 4% & )
344.7 kPa,

2.5.3  MHAEMALIE RS BOR UMK 100 pL
F 10 mL B E.LE LA 200 pg- L R K&
B bR TAEWE 20 L, i€ 1 ming Sl A FH AT B
Bk 1 mL, #k2E 9 HE 3 min, R 2 1.5 mL &0
) B (4 °C,16 000 remin ™' ,10 min, F[E) ,/»
O EIE W R HT 15 mL g0 B AR b
45 CHETHEN . FERECE hakam A BT
FEBE 1 mL, EE L EAA IR, IR s AH 100 pL 2% 2
ARG 1Y 5% W, 4k 223 g 3 min, 8.0, B 15 W)
10 pL ZEFEI3 4T .

2.5.4 JFERNLEME M 2.5.1 TR &
R, UL 1, 5 R A i M T A TR
430 T TR K A I B AR o TR R A e A 0 R

1
A
|
Ly
B h
AVAN
c
il o
D
0 1 2 3 4 5 6
t/min

A MK + BB B. = [ MK + MR+ R K
BRI C. 2 M ;DL 25 I + BT R 5 1. B R K B
2. BRI A

E1 AEXRMEKY LC-MS/MS it

Fig.1 LC-MS/MS chromatograms of different rat plasma

2.5.5 KRERIMFEPKEHW T EFNET  KEH
RS 3K 100 pl THEES 2508 i iR K&
SEROT IR 20 e, #2205, 3 TR 7 Bk AR, 4 S
) 1 A i e B R K A B B8 BT Mk EE 43 5l 5. 06,
10.12,50.60,101.2,202. 4 pg- L™ B R 5B, LA
i R K 5 0 BB 5 TR I AR R (PN B ) | 0 v AR 2 L
YRR I 2 R R R A A, SR A B /N —5fe
WL RPN RBCH 1/C S B Rk i £ 5 B Y =
0.008 18X +0.008 58 (R =0.998 8), £k 1 i [l

5.06 ~202.4 wg- L7, mLP K 3 A4S R K E
(202.4,50.60,5.06 pg-L~", F ) &y % 4 F
85.47% ~94.62% ,RSD 4.2% ~7.7% , H K %5 )i
RSD 3.9% ~ 7.1% , H [A] &5 % Bf RSD 5.9% ~
11.5% . GRfe KA FAL s o vk B R = R
JHCE 6 h 5 B R K A R O AR AR T e 2
(RE) -2.8% ~ —12.6% ,RSD<12%
2.6 Ziftah IR gE
2.6.1 [IKFERORE KRB K 6 41, f 4
5 H,HmErE D> 12 h A ARE K, 3HER ST
B K A H00 (8 mg-kg ™) s HAlh 3 A HIE B 4 T
B2 K B (8 mg - kg™') e {H A 1k AT 81 R
(8 mg-kg ™), BiMR K FH K (8 mg-kg™") e {H BR i
B (15 mg-kg ™), BRI K 4 87 0 (8 mg-kg™') i
{5 BRAT#1 3 (15 mg-kg ') o A0 TH A
0.083,0.166,0.25,0.5,1,1.5,2,4,6,8,10,12 h [}
HIE #% bk A BRI 0.5 mL, B F 1.5 mL fF RS+,
F 4 000 r-min~' B0 10 min, 5 R E L IE R E
1.5 mL B0 4, 57 BIEAE T - 20 CoukAE, & .
2.6.2 IMGKFESHACEE RS BB BUOK B 3E 100 wL
F 10 mL BEES B4 L A 200 pg- LB R K F
B P bR TAEV 20 L, iR BE 1 min, A B30T 3
Bt 1 mL, K22 1R € 3 min, 2 HEE E 1.5 mL B.O
BB ND IR FERERA 15 mL B0
BB AR 45 CHET R 7E B0 ks
I F BT Mk | mL, A L LA, AR s
100 pL B3 2 WAWG 5%, 4k 22 1R E 3 min, &
O BUETE W 10 wL SR HT
2.6.3 K FEHBAMB PREEESE BE
W BB L Fp AR SO A R R K A AT R VR T
B D A, T 45 CHE TR FE A 25 A i 3
100 pL, ¥ 5E 3 min, 53 51 25 5 FE 5 78 = 06T iE
6 h, -20 CHLE 7 d & -20 Cyah3 ke
(BERAE -20 CUKAH P RCE 12 h) o 45 R BRI
KA FOAE b e T R R AR S =R CE 6 h 5 B
MR+ T o B vk ) RE - 2.8% ~ - 12.6%,
RSD<12%; -20 Cjit® 7 d J§ RE -1.0% ~ -
8.0% ,RSD<13.6% ; % fil 3 /5 RE -4.0% ~
2.1% ,RSD < 11.3% , & Wi iR K 75 7 Bk 1f 2 A i
1R AT R AR E
2.6.4 [T TR ER K BB K R 2y
KRB0 B 2.6.1 T F SR 4 09 %, #%
2.6.2 W | kA, B 10 pL 4% 2.5 W & i
FEY BT, A7 A b o 0 2R 1T 50 R RE R . R
-85 -
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DAS 2.0 it B R 2R N1 ¥ S8, 856 F
TR dw /N ) CATC) BE AT 4 W, R B S 4 TR
KBEDWAR NSRS S Rm L, 2Rk 4 ~6,
RPN ILIE 2 ~4, G5 5 REURA I, AR
R AT B R KA B B (LS 24 4T T AR
(AUC,, 1 AUC,, ) 8 K, ek 32 (C,,,) 35 m
1~2 %5 R AEFTRZLE WS o m K
AR B W, 3 S A A R

x4 BEBRKETHEAKTPELBNENERDNEZSHILER
(xxs,n=5)
Table 4 Pharmacokinetic parameters of vincristine sulfate before

and after compatibility with imperatorin(x +s,n=5)

TR I A B+
IR ZEN

W

4 L R 1K A T

AUC,,/pg-h-L™! 162. 80 +12. 11 343.50 +10. 29%

AUC,_, /pg-h-L™"  241.90 +58. 66 400. 40 +32.75%

*6 GEBKEFHEAELTHAZLATNENGRINESHL
B (x+s,n=5)
Table 6 Pharmacokinetic parameters of vincristine sulfate before

and after compatibility with oxypeucedanin(x +s,n=5)

Tt A A B +

ZH L PRI A T AR 2

AUCy,/pg-h-L" 149.80 +18.73 235.70 £17. 56

AUC,. /pg-h-L7! 177.60 +25. 34 276.300 9. 362%

MRT,,/h 4.065 0. 322 4.015 0. 231
MRT,_, /h 6.195 £1.337 6.333 +1.025
t,,/h 4.550 +1.308 4.652 0. 895
T 1.5+0 1.5+0
CL/F/L+h-kg ™" 45,720 +6. 081 28.980 = 0. 980%

MRT,,/h 4.589 +0.326 4.442 £0.288
MRT,_, /h 9.091 +2. 456 5.785 +0.859")
t,,,/h 7.552 £2.922 3.671 £1.355"
LD 1.5+0.00 1.5£0.00
CL/F/L-h-kg™' 34.540 +7. 615 20.090 = 1. 582"
Chou/ g L7! 43.120 £5.828 81.870 +8.517%

SRR KEFMA R P<0.05,2P<0.01(£5,6 ),

xS BBRKEFEEARRIAZREAGNENGRINEZESHL
B (x+s,n=5)
Table 5 Pharmacokinetic parameters of vincristine sulfate before

and after compatibility with isoimperatorin(x +s,n=5)

TR I A B 8L+

8 L PR 1 A B %

AUC,,/pg-h-L7! 144.600 +8.706  348.70 +27.99%

AUC, . /pg-h-L~!

203.30 £36.20

381.90 +26.25%

MRT,,/h 4.623 +0.287 4.316 0. 168
MRT,_, /h 8.806 +2.344 5.420 +0.350"
t,,,/h 6.650 £2.273 2.947 £0.672"
t,../h 1.5+0 1.5%0

CL/F/L+h-kg™'

€/ gL

40.440 +7.626

31.280 £4.782

21.030 +1.412%

83.010 £9.276%

2.7 ¥ sk B

I HAB BRI (P,,) Fw 2

Py e e s oL, R A KO8 P, = AQ/ (AL x A x

Co) 3P AQ FRIRFEIZ I 6] A PN 1) 25 1) e iz i

Al BRI FE TR AL (1. 12 em®) , €y Sk BURE I 75

WA IE 45 25 B o LB S P AT 3 0, f

FHI SPSS 19. 0 A EAT 20, B 2 =5 om o K
- 86 -

Con/pg L7 36.900 +3. 611 60. 440 +6.679%
100
—a— R KE R

_ 80 |- —— R KEF A KAT AR
|

2 60l

-

¥

5 40

g

3
=]

15
t/min

B2 mBKEFNBEERMARINENE-HML(xzs,n=5)

Fig. 2 Plasma concentration-time profiles of vincristine sulfate

before and after compatibility with imperatorin(x +s,n=5)

100 [
o GRKENR

80 —— BRHACE T+ 5 MK AT R

25/ ne L

15

t/min

B3 BmBKEFAEESHAIAENE-HME(xzs5,n=5)
Fig. 3 Plasma concentration-time profiles of vincristine sulfate

before and after compatibility with isoimperatorin(x £s,n=5)
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—— BERKETE AR R0 B R A A B B 2 I (e, ) BB SR

-l A3 5 A 3 T B K A BB 1, 5
B 4 IR TSRO0 B R K R Y ¢, TR

2 FEWIEX 3 S M B TR e 7 97 B 2 00 R 1 D

= [R5 % 3 3 0 2 W T, T Bl = A S
ol . L . K A BT TR AL HEFE I Pogp BAT

t/min MDCK-MDRI1 4 Jig 455 75 fiff 5% 25 SR % B RR AT #H 3% 7

B4 MBKEFNEEASUTAZINEHE-HEK(x£5,n=5)
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