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[(HE] B LC-MS [F] A 52 70 5 5 RBRER MK 25 Wik B2 10 5 1 ORI R R T S RIR B E R RN BT
FTEMEAEM . FiE AR C Bk (4.6 mm x 150 mm, 1.7 pm) , i S AH I EE-7K (0. 1% R ) A6 4 vk B, = T 3 166 U 0 #F
JBT 1% 155 %5 (EST) 8, 22 SO M I (MRM) J5 AT A I, 88 7k 07 O s A, 18 K5 ) 3 A kAT 550 it ig 100
mg-kg ™" KR TG RAT R A LC-MS T 5 74 51 i 24 v B KOH , R 24 32 B0 DAS 3. 0 ISR HAE R Ik N8l T 280 1
BWH A EE A S RS, BR TS RAAE0.125 ~1.00 mg- L™ RIKFEFE 0.25 ~ 1.50 mg- L~ ft vk JiF
Lﬁ TR LM 2 RIFMAME R R, BUREZ5 3224 DAS 3.0 4B 5 , Sty | 20 5 W) i 8 18 A AR LU 3, O SR L R R R

T AUC,  BIHUI RN, S R LC-MS [8] i I i 3¢ v S8 R 1 5 KRR B PR 3 ORI P ok 0 5 a5 L
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Interaction of Helicid and Gastrodin in Rabbits
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[ Abstract ] Objective: To establish the method of LC-MS for evaluating helicid and gastrodin plasma drug
concentration, and investigate whether there was a interaction between helicid and gastrodin in rabbitsr. Method .
Agilent C 4 column (4.6 mm x 150 mm, 1.7 pwm), mobile phase of methanol-water (0. 1% formic acid) gradient
elution, triple quadrupole mass spectrometry electrospray ionization ( ESI) ion source, multiple reaction monitoring
(MRM) mode were used, ionization mode was the negative mode. 18 rabbits were divided into 3 groups, LC-MS
method was used to measure the blood drug concentration data, the pharmacokinetic software DAS 3.0 was used
calculate kinetic parameters in rabbits, and compare their plasma drug concentration in a single and a simultaneous
administration. Result; LC-MS method had the characteristics of rapid, sensitive, and strong specificity, helicid
was within the concentration range of 0. 125-1. 00 mg -L ™', gastrodin was in the concentration range of 0. 25-1. 50
of helicid and

gastrodin are both increased. Conclusion; LC-MC method had the characteristics of rapid, sensitive, and strong

mg L. ™" the ratio of concentration and peak area had a good linear relationship. €, and AUC

0— o

specificity. Helicid with gastrodin have interactions in rabbits.
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A 1 IR P T, A P 2 R 5 P 4 S 4
A fE R M Sk RO Bl . KRR &
(gastrodin ) 2 22 BHHE W) KR (9 T 4 B 25, 24 LT 50
FW, KRR HLAT B, PSR, U 1 AT IR
AT P LB ML 240 35 00 FUE 1 B AN 41 B4R AL 74 1t
NS E RT3 Ik I e o (o R I AT
U, I SRR KRR R LA AL 2 2 R e [
AN S 6 T SIS SAE 5 KRR K 4 B e TR
LC-MS il 5 J7 ¥ 1 25 1% 3 1 2% BF 58 A M 56 4
B (H LC-MS [ i A b e R S KR
0 R R N A R AR R BF g
AN R L SCRRARGE . AR SCEEST T LC-MS [ i i
SE R ALK P RS KRR S i Oy ik A
T R S KRR 2 B A (] AN R Atk
() 24 3l 2 2 80, W T 2 () I A A R A
I, o 8 S 5 T IR 2% 24 T 24 5% ) 1 F 5 A

I R FH 25 088 T 4 40
1 ##
1.1 fY#%  CP225D M H 1 K F (18 [ 58 2 F) 3 2y

A]) , XW-80A BUJigibg iR & i ( L3 W v P AXAR ),
TGL-16G R g0 ML ( L iRF& 5= R 24U 4% ) , MTN-2800D
AW (R LB Ry 28 R A A BR 2w ), W BT Bk
A CLHEAR 1260 JAH , ZHEAS 64108 = H X DU S T
JH 3% , MassHunter T /E3k B.03. 00 JRiAS) .

1.2 B0 R E X B A (diE5 110807-200205 ,
i 99.6% ), 5 JE R AT B (At 5 110008-
200810, 2l i 99. 6% ) , N AR Py Bl #L1R (it 110773-
201012, 21 i 99.6% ) , Kk R A1 G5 4 o0 5k
25 TR TR Ay (3 2, LA iRl S 43 i 4, K Oy 52
= Ak,

1.3 2 MEPER % 18 K, SPF ¢, )il 4
B= 25 B} 24 BE 5256 3 B b oo 38 43R, 1 T 3E 45 SCXK
(J1]) 2008-19,

2 FiEE&R

2.1 FARMN L2k B LC-MS 5 J5 2k i o7
2.1.1 @3k ZHER C i (4.6 mm x50
mm, 1.7 pm) ;A A S HEE,B SHK (0.1% H
MR ) BREEVERE (BB F WL 1) ;i ok 0.4 mL-min "'
HEIRA0 C;#EFE R 2 pl,

2.1.2 JREAME REER S E SRR G, T
PR AA, THRARE R 350 C, T m E
11 Lemin ™", HLIE 55 B 1 U5 (ESI) , BN dL JE4 kV,
ZALA R J1 0.276 MPa, 24 fi# Lk 105 V, B T4k )
HOp I, PER A 105 V(RFRE ) ,105 V(17

*1 BERBEER

i [/ min TLEIAR A-F AR B
0 20:80
0~4 80:20
4 ~5 100: 0
5~8 20: 80

JERAT) 115 V(BTELAR ) o filf 4 AE & 15 V (KR
)10 VOEEERAT) 15 V(BTBLRR ) , Bl 3 it e
HUE 3 VA6 I 5 =0 22 5Ony e I ( MRMD) 5 125, ]
TE BT B B SR ) O m/z 329. 1 —m/z
320 1( S JERF,[M +COOH] ") ,m/z 331. 1 >m/z
331 1(RFEZ,[M + COOH] ), m/z 193. 1 —m/z
193. 1(P &R, [M-H] "),

2.1.3  FEWRECH RSB ARIBOCR R R N B | LR R
X HR DL R B B R 4% 25 mg, Wi S AH B E A F)
50 mL, #5351 8 0. 2 mL & 25 #] 10 mL &), 43
SIS B BTV B R 10 mg - L7 % BB R P B T
W o

2.1.4  MRAEALARERTT M HUK AR 0.5 mL,
A 0.5 mL P 4R ¥ B 242 (10 mg-L~") , fin F
4 mL, B EHE 10 min, 16 000 r-min "' BE.>10 min,
B W, BWALHE T ,0. 4 mL A S AHEL %, 16 000
r-min B0 10 min J5EC WS,

2.1.5 JPELmrEE S 3 nl e 3 M AR
XF BEWR A E B S R SR R R IR 2.1.1,2. 1.2
2. 1. 4 A 3 AR 2 L, 5 SR KRR 2R A R B
6] 95 2. 0 min, G R A 5908 B I [E] 2924 3. 0 min,
AR ) B B2 14 O BRI ) 292 4.9 min IfiL P YR
PERF AT AR S I, WL 1 ~ 4

1

1.8 22 26 32 36 4 44 48 52 56

t/min

1. B2
1 =AMmE + BirEE

2.1.6  EEJIAON RS R SR T R KRR 2 %

HE A £ YRS i, FH I Sh A B i B 5 etk 2 43 )

7 0.10,0.20,0.80 mg- L~ f10.20,040,1.20 mg-

Lo B . 25 (IR AR B4 8 2. 1.4 300 F

AR BV WO N A P TR . B R

FR bR 2 % B W4 0.5 mL i a4 B 0.5 mL,
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3 HE I £ WS o, IR 3 A B W B8k 0.1,0. 15,
1 0.2,0.4,0.8 mg'Lflﬂsﬂ0.2,0.3,04,0.8,1.2 mg *
2

1.8 22 26 32 36 4 44 48 52 56

t/min

1. PRS2 KR ;3. SR
B2 z=AaMmE +BEXER + Aicail

3 \»—K&N
32 36 4 44 48 52 56
t/min

1.8 22 26

1. BTELER ;2. KBRHE ;3. G R
B3 SERESXHKERMES S min
FIEHER + NiRfEiE

1931
1

184 186 188 190 192 194 196 198 200 202

3331
2

316 318 320 322 324 326 328 330 332 334 336 338 340 342 344 346

3291

314316 318 320 322 324 326 328 330 332 334 336 338 340 342 344
mlz

L BB ;2. KRR ;3. SR
B4 MRBENR.XREMZERERE

TRATHEREI SE o 43 59030 3% 2 J SR R KRR 22 A4 06 T
FUA o BT RAT A KRR R AR HER W 0.5 mL i
25 R 0.5 mL, &1 £ 6 13, 43 S #ERE I o
IEREEERAT MR B WA Ao TR
BN ME = A, /Ao B RERATFR R R AR
oo BT Uk RE Y T AL N 4 B R 97.89%
96.99% ,98.56% M1 97.34% ,96.58% ,98.12%
2,17 KRR MO SR AL R OR RR 2N R I
W BARRE BEAE 2 wL, 24 SNR 3 I, 15 3] G
SRR PR S AR I 5T & S 0,063, 0. 05
mg-L~',
2.1.8 Zthils
- 122 -

s 5 ik IR SR A KRR R X

LA . 4 B0. 5 mL hi4s (1 i3 0 P b X RO
WA 0.5 mL, fin P EE 4 mL, B HEIR S 10 min J5
16 000 r+min ' B5.00 10 min, B - 7% & B R AL % T,
0.4 mL JiahAH B B, RIAS X HE Sh i 5 RE & 7 W,
rERE 2 who sk GRS KKK K NIRY
WA . SRR 5 R A T AR S N bR ) U T
TR FOAE R DN AL s, Ve JBE O A A s, AT 2 mT 0
BERMESGERTIRMEME TR Y =
0.731 8 X —=0.1063,R* =0.996 0 f1 Y =0.562 3X +
0.108 1,R* =0.992 3, 4 J: WA . T 5 4F F1 K R
E1£0.125 ~1.00 mg-L " F10.25 ~1.50 mg-L "4
PEXR R R

2.1.9 KRR RS B OO R R KRR R
Xof BRI 28 WA A, A B AH B A B AR 0. 10,0. 20,
0.80 mg-L™'f10.20,0.40,1.20 mg-L 'A%
Zs % 0.5 mL, #2218 2. 1.4 TR 5 2k db 3, 43
S E W RE 2 WL, g5 R W O R FLR R R
I3 XT AL SR R R A (R 2 ~3)

£2 EBRHNEHSBEEERR(n=5)

HN H [a]
5 vk
. -3 {E RSD T {E RSD
/mg-L
/mg-L~! /% /mg-L~! /%
0. 10 0.08 8.89 0.08 9.63
0.20 0.19 6. 02 0.19 6. 82
0. 80 0. 81 4.12 0.785 4.45

R3 AREMBFERBZFELRE (n=5)

HA H [H]
. - BIE RSD X ME RSD
/mg-L
/mg-L ™! /% /mg-L~! /%
0.20 0.19 7.49 0.19 7.65
0. 40 0.41 5.43 0.39 5.85
1.20 1.19 3.28 0.18 3.05

2.1.10  FRoE RIS KG9 IO R R R IR R
Xt R P £ S B, FH IR S AR B B A 0.10,0. 20,
0.80 mg-L ™" F10.20,0.40,1.20 mg- L' {1 X} 18 %
WA MZs [ 0.5 mL, 4% 1/ 2. 1. 4 350 7 ik &b
MO EWE W 4 CHcE 0,1,2,4,8,12,24 h, ## 18
2. 1.2 TR 43 A S0 0 SR RE 2, 5 2R G AT
% Mk B RSD 4331 2.89% ,2.99% ,2. 56% ;
RIKRFAL = W B2 RSD 435y 2. 34% ,2.58% ,
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2.12% ,FRWZJ7 LR E T R AT

2,111 IR R % A B SR T R R R R
Xof HE i 8 VS B, T U 2l A B B I BT vk )
%1% 0.10,0.20,0.80 mg- L~ Fl 0.20,0.40, 1. 20
mg- L™ B0 BRI, 45 028 I3 0.5 mlL, 42 B8
2. 1.4 TR Jr A3 A3 A 2 pl i R R
PN TR & U

F4 EEREEXRREIOUERLB(n=5)

R PN+
FEUE S RSD it e BE S RSD
/mg-L7! /% /% /mg-L7" /% /%
0.10 89. 85 8.78 0.20 90. 26 7.25
0.20 94. 62 4.92 0.40 95.38 4.35
0. 80 96. 54 2.89 1.20 97. 84 2.04

2.2 UBERESRMEERRIENHEAEN M
PEFR R 18 HLBEFLAN B 3 4, 4520 6 R, 254 12 h,
I SR N KRR 2 J5URE 24 2B BB R K T2 AR AR 10 g
LW, 551 4 B R AL ig 4525 100 mg-
kg™ T4 i RT M4 255 5,10,15,20,30,60,
90,120 min M\ 5 % H- S Bk Ui 1 mL; 45 2 4. K
RS ig 4525 100 mg-kg ™', 433 T 45 25 0 R 44
2 )5 5,10,15,20,30,60,90,120 min M\ 5 4 B 2 &
kB 1 mL; 58 3 4. G RF R K MRER N ig 4
25, IR R 100 mg-kg ™", 4 5 F 45 25 G R 45 2 )5
5,10,15,20,30,60,90,120 min M\ %% 4 B 2% i Jik Bt
I 1 mL; #3208 2. 1. 4 T )7 B Ab BE S HERE . Bl ig /Y
LI RAT R LRI ig i TR R R K R 2
() - 857 25 -1 48 UL 5 ~ 6., K HE 28 DAS3.0 253
SERPEHEAT A B SR AR By S AR AL A 2 AT
B 112 SRR 5) ,SPSS 11,5 it ik kAT ¢ 16
B 53T o

12 5 A0, 5 o i 2 LA, R o i A
JERAFMRIREM C,,., AUC, ., R ZF RN, Cle/
F,Vz/F 5 W/ (P <0.05) , HAb 2 8% 2 80k WL
W A, % R R KRR 2 IR I S S 7R K
RIKRNTEEM TR
3 g

ABEFE S T 5 M 3% b 506 R KRR &
LC-MS [R] 90 52 77 32 o 76 A0 33 SR B R v I
A R B B TR S S AT T 2. R R
FH MRM 22 52 57 W 00 HE A7 000 2, B8 85 7 0 7 85 140
TR G R N4 00 B T, M e SIM BT i T
60 00 9 0 o e T I L P R 2 RO T
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6 R&EFEMES 100 mg- kg™ EERHEF(1)
MRBE(2) FH2-FH Lk

B i W I 5
NS PN AU B VI N & Sy ]
(0 25 BRAE LR35 A7 oA, T L 3T 335 e 1 A BL . A
WK AT LC-MS [m] B0 5 1l 3% rh &2 )6 2R 1 5 KRR
I 245 R B I 24 VA B R 48 24 Bl 2F B DAS3. 0
A PEFN SPSS 11. 5 GEit A B/ k47 ¢« Ka 3 s34 s, wl
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RS THRESARELMWHEMNES 100 mg-kg 'EEEHHESH (v £5,n=6)

s T RAT RIKHE

Hoph K bR 2 [R) bt i e E G AT [ i
C../mg-L7! 0.325+0. 122 0.816 +0. 245" 0.501 +0. 156 0.754 +0.214"
Ly / MIN 30 +£3 30 £3 30 £3 30 £3
AUC, ,, /mg-L™" <min "' 60.00 =5.20 80.71 £8.40" 181.61 +20. 50 276.37 +50. 80"
MRT,_, /min 254 + 60 129 +40 415 +50 812 +80
11,27/ min 187 +30 105 20 286 +40 586 + 60
ClLz/F/L-min " -kg ™" 1.65 £0.77 1.25 £0.35" 0.55 £0.15 0.36 £0. 11"
Va/F/L-kg ™! 444 +42 189 26" 306 £35 228 =241

T e 4L D P <0. 05,

DB MR 5 RIKEER RN EAMHEAE [4] HEE, BT A, % LA TSR]

FH B R 8 7R R AR & W] 7= A A EAE T, R S I A AR P BE R ,2005,24(3) 10,

A 25 80 AR A5 ik — 22 R 5 (5] F4iA, Dl toak v, 4. (R0 8 F 5%
FPREH LRI PEPESERERE,

[&Z k] 2004,11(8) :688.

[6] WRIJLIE, R KA, &2 0. 18 a0 i1 A Rk 43 245 #EAE
o). il B2 44,2006 ,40(5) :64.
(7] BEw , Fte T8, % SR ERBIAENNZ
LT ] i b 25 2% 5K, 2008 ,33(22) :2662.

(8] FEWI,MF5 L, X E R, 4% KFRE A KB N2 3)
2SI ] . E 2525 % A ,2003,38(2) (127,
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ChEP 2RI F 1955 427 A & dh ERM 28, b B 2% 4 0, b B b B B £ B b 2557 58 BTk I 0 25 4 e v
B 2 2 AR ), 7 I P B 2 2 I N B AT I R o A P SO0 3 P R A O OB O R . B SRR
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Tl A 45 7 1 A B
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