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Determination of Anisodamine Enantiomers in Rabbit Plasma
Samples by Solid-phase Extraction with Capillary Electrophoresis

Wei, Shoulian™ Mai, Wenmin Yan, Zijun
(Faculty of Chemistry and Chemical Engineering, Zhaoqing University, Zhaoqing 526061)

Abstract To establish a capillary electrophoresis method under which anisodamine enantiomers can be
sufficiently separated for quantification, hydroxypropyl-f-cyclodextrin (HP-$-CD), methyl-f-cyclodextrin
(Me-$-CD) and carboxymethyl-f-cyclodextrin (CM-f-CD) were used as chiral selectors. Effects of the con-
centration of cyclodextrin, pH and concentration of buffer were investigated. The baseline separation of four
enantiomers of anisodamine was obtained in 110 mmol/L Tris-H;PO, buffer-20.0 mg/mL HP--CD-5.0
mg/mL CM-$-CD at pH 4.0. Prior to electrophoresis, the analytes were purified and preconcentrated by solid
phase extraction from plasma. Standard curves constructed using blank plasma spiked with anisodamine in
the range 77.86~0.39 pg/mL, showed acceptable linearity with correlation coefficients, »=0.999. The de-
tection limits for the four enantiomers of anisodamine were all 0.08 pg/mL. Mean intra- and inter-day preci-
sions (RSD%) were <4.2% and 6.5%, respectively. The method showed recoveries for the four enanti-
omers ranging from 95.1% to 105%. Acceptable precision and accuracy of the method were demonstrated
for pharmacokinefic studies by determining the concentrations of anisodamine enantiomers in rabbit plasma,
after administration of 75 mg of anisodamine during three consecutive days.
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P/ACE MDQ™ 2 & 414 Hiik R 48 (BECKMAN
AF], USA), RIRJZAJEBMEF(75 pm id., KJE 59.9
cm, ARCKSE 50 em, FILAEICEF) ). KK 214
nm; TAEHLER 20.0 kV; K JJ3EFE, 3447.38 Pa; dEFEIT
W 10s; A 25 °C.
1.2 K7

T L R (WU R A 2 AR AT PR 2 7)1l
B BT L (L 2 A A A S T ); B- R R RG
(B-CD). HIE-A-FRMI kG (Me-B-CD) . F2 1A JE-4-F1 W1 RS
(HP-B-CD). J& W1 H&-p-FARKS (CM-4-CD) (Sigma 22w )™
i), R RS G (Tris, 20 HTall, R RS WAL
SR TE R Ty, SEE BT FH I 0038 o 4y B 4l
BT K 340 = IR E#K
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1.3 HRARE S

PRI — 5 f 10 LU B Belox J i, = IR 260K
fif, BCRK 5.0 X 10 mol/L FIRRIE Sk &3, #Et 4 CF
TRAT, AR P, AR b b v it 5 4080
G M BT .

1.4 BITE WA RECH

W B — 5E 47 0.5 mol/L Tris, %1 0.5 mol/L H;PO,
2P pH {H, NS & 78 WK B — @ R IEm
Tris-HsPOy 22 PP . WIS & F PRI ££55] Me-p-CD,
HP--CD 5 CM-B-CD H4ZMA ik, s —
S8 TR BN B (WIS 4T 22 Mg (Buffer).

1.5 RMBHRETLIE
1.5.1 *%94

YERIR 0.50 mL A i FF & 15 0 2055 o,
TN 100 pL AS[RIAE A Ll BB S, FEmAN 3.0
mL Z 5k FEE, W E 2 min, 7£ 4000 r/min £1F N EL
10 min. BT 60 CRBESSW FRT, BT
100 uL 7K, if 0.2 um JEME, 3t CE B0 47.

152 RARFER

HERRIRE 0.50 mL A LI FE il T3 1 B O b,
TN 100 pL AS[RIAE A Ll B S, FEmAN 5.0
mL S 418 4T, 1RE 2 min, #E 10 min, WEE
Pi |28 L8 4 18)2 4.0 mL. TR ) 3 H I & 8 4
MR 2.l 4.0 mL, WH 4.0 mL. &3P, T 60 C/KEG
U N, ¥EF 100 pLoK, i 0.2 pm JERE, Bt

AT
153 BEAMER

WA K 2.0 mL HEERT 1.0 mL ZK3546 SPE /)
FE, Wid A 0.4 mL/min, 24T

RE MERIWIR 0.50 mL AR FE ST R 0
B ISR FE IR L B B A AT 1.0 mol/L 1)
M 100 pL, A HRAL S IO 3.0 mL Zfi, e
2 min, 7£ 4000 r/min 42F F &0 10 min. B E3EHT 60
CRBR M FREL 0.5 mL, FFE.

Veigk: MUJH 1.0 mL Tris-HsPO, (pH 6.8) 1) /K
F11.0 mL 80% R /K ¥ LA 0.4 mL/min JE¥, Hli
T, 4000 r/min 5 F B0 2 min, F2 YEIRT O

selli: A 3.0 mL FEE SPE /bAE, BAVIE 0.4
mL/min fliJ8, WCERVENIA, 60 CAKMBA /W Mk,
BT 100 pL KA EARE, 28 0.2 nm JENEIT 3E, BERE.
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min). {XZEWKG min). BIFPQ2 min)phvE; PIGEAT
Z A5 AR YH 0.1 mol/L fESAALEN . —IRFEIBIK .

BATG P WTYE 3 min; 24 RSEIG 45 W) I, BY1EHK
Y 0.1 mol/L FIASFALEN(3 min). - IKZZIH/K(3 min)
MRYE. BT Y4 0.2 um PERIEE.
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153 B, HP-B-CD A REAE 1R 2 PHAN WA R 43 15, 5
REAL 3 T 4 PSS B S R A4 43 40 28, DRI 221K B Me-
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CM-B-CD JF-PEAw 73 7.
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T [ 36 K, 43 B8 FEI/N. I i T pH 3.0~4.2 {u [
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W, 5 R R AR g, TR
REJ 3R, 2r 2 JEH K. IMAE pH 4.0~5.0 Yo, B
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BRI AR BE D, TR N RE kg, o BB
/. 76 pH 3.8~4.2 Ul W, 4 A6 i ikis 3564
arEs. DAk, IR pH Dl 4.0.
23 ZERENS BN

DA Tris-HsPO, A G2, 558 R 2 P i ik ) F
PESF BTSN, 4 Tris IRV 80 mmol/L H = 110
mmol/L I, J3 8§ 1 K 2 Tris MIWKEET 110
mmol/L I, H T A8 m MR HAR, 33000 8 BE .
DAL, SERESE MR B 110 mmol/L.
24 FHZEEFRAENSBENEN

5E CM-B-CD [ )% 4 5.0 mg/mL, % %< HP--CD
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WIEAE 10~40 mg/mL il A7 S IR 52 M. 45 R 0
B HP-B-CD W< EEMIGIN, R Bt A 4y 25 2 2
WERJGIRD, IR IE 20 mg/mL ), 43 B ik ik, [H5E
HP-4-CD HIKJE N 20 mg/mL, %% CM-B-CD WJETE
2.0~10.0 mg/mL JEH A 073 B0, 24 CM-B-CD K
FERE ORI, TP 6 70) 5 0] ol e A A 1) PR AR ELAE L
B, e, HEEE CM-A-CD IR EE—L 1
K, T PRI 70 55 0F B e A A% ) PR AR ELAE g — 20 1
5, AFAF PN WA 2 A KT RS R 2 ZE AR N, Uy
2 2 PR, CM-B-CD s H 58 5.0 mg/mL. &2 41k
PRI SEEG A, Ll R B WA T PR 2 25
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Figure 2 Electropherograms of anisodamine enantiomers under
the optimal conditions
Running buffer: 110 mmo/L Tris-H;PO4+20.0 mg/mL HP-4-CD-+5.0 mg/mL
CM-4-CD (pH 4.0)

25 [
251 ERTFReg ik

h T REESL I TVEN T 2 A AR, TR
FT R T, B 3(a~d) 228 FHRE 23 5 P 0
IEDURE A, FAT LR LA U 6 FLIk 2 25 1.
R LG H, A LR R I ] PR35 T4k
I, R TR, ST [ AR AL IO R AT T
MEFE. B 3(e, D& AMFERIE Al INbRE LA )G
[ A A B ) LK 2 2 B N R T DA, AR
R AT I R PR G T P0G B, 0 A i A 5 ] A
FEHUHAL HE v] LAAT RO B T4
252 BEARFEREME

SRILEE T 0.50 mL 25 (ARG, AL R
PR UE PSSR 23 14 1.0X 107, 1.0X 1073,
5.0X10°° mol/L [MLIEFEN:, & NGV E A, %
1.5.3 B, AT ARAOR Bk 2 25 b, 732

F IR, SRR 4 1.0X 107, 1.0 X
107°, 5.0X10°° mol/L il B mlbRvuEV R, BT
HLVK o B AT, BRI 5 WK, AR IR =
ACKE I TH AR ) A(A K6 B TR, T 5[] AR 26 B[R]l
K, g 10 K 1 ATLUE AR RICR A
82.9%~90.7% U N, AHRTARAEN ZE /N T 4.0%, Uil
SPE Z5 i A2 55 Bt i R I i

1 WEEBENAERFEMRR=S)
Table 1 Extraction recoveries of anisodamine enantiomers (n=
5)

Average recoveries/%

LB
RSD/%
o 100 5.00
100 pmol-L pmolsL”'  pmoleL ™"

1 84.5 82.9 83.1 33

2 84.8 83.1 83.5 3.2

3 90.7 89.9 88.4 3.8

4 90.6 90.3 88.9 3.9

253 IAFw KA IR

a3 RS B B OGS B L1 EE A DR AE A 2V, B AR
B 1.0X1073, 5.0X 1074 2.5X107% 6.25X1075, 1.0X
107°, 5.0X 107 mol/L F Ll B mlbrvE TARV . T
B0 6 32, 43 MRS % ISR 1LV 0.40 mL, FF
SRR 100 pL AS[RI BE (9 1L B 5 Do T AE
lEEAS MRS (KR B 20531 4 77.86, 38.93, 19.46, 4.87, 0.78,
0.39 pg/mL. % 1.5.3 1T BREAE, EAT[E AR AL HUR HLvk
GBS AT, DAL R BORT AR PR TRIRR Y S FLAH R ik
JE X (ng/mL)EATZMERA, 450 W& 2.

R2 MR MRREA R
Table 2 The regression equations and the detection limits of
anisodamine enantiomers

N
1 Y=351.2+6923.2X 0.9990 0.08
2 Y=263.6+6888.6X 0.9990 0.08
3 Y=273.2+6826.5X 0.9991 0.08
4 Y=162.6+6982.8X 0.9992 0.08

254 KEEACEAEL

I 0.40 mL 7% AR IMLTE A T4, IIA 100 pL AR
FETR L B b A ARV, A A A MR IR FE 530l ok
38.92,4.87,0.61 pg/mL. % 1.5.3 TP BEEME, ERIHEN
FERPRE S e 5 ok, BEEIE 1R, WS d, 1HE
HA . DK 25 B FIUERAJ, 45 03 3.
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Figure 3 Electropherograms of samples

Analytical conditions were as for Figure 2. (a) a blank drug-free deproteinized serum with methanol; (b) a blank drug-free deproteinized serum with acetonitrile; () a

blank drug-free extraction serum with chloroform; (d) a blank drug-free extraction serum with ethyl acetate; (e) a blank drug-free deproteinized serum with acetoni-

trile and with solid-phase extraction; (f) deproteinized serum spiked with 4.87 pg/mL anisodamine with acetonitrile and with solid-phase extraction

255 WL R AR BRAR 69 ot 25 SR E B 18] oh 2,

W 15 el B (S mg/ ) BE R R, HET 1A
H(Q2.510.25) kgl B H ER 1Kk, #EL:4253d, T4 3d
)G, 4605, 1,1.5,2,3, 4, 6,8, 12 h flE R 50kl 2.0
mL, [MKEE 30 min J57E 4000 r/min 504 F &0 10

min, 73 &35, B 0.50 mL MLy, 525 1.5.3 F 0 1%
XPFE St AT AL BRFD LUK 43 25 23 A, vk I LIS 4. HLik
W28 INFR AT ARSI, B 1, 2, 3, 4 RS
BRI 4 ASXFIAA, FTRFSTie 3 SURE G 38 et 1l B
BRI 4 ATk, BEAT HE LSRRI LRI RS2 PRI P 1
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R3 NEEERUETE(n=>5)

Table 3 Precision and accuracy (n=5)

Sample/(mgeL ") I EEEE R0 B4 _DW I_:“‘E—J
WAF I/ (pgemL ") RSD/% M1 /% P39/ (ugemL ") RSD/% [HICE /%
1 38.40 22 98.7 38.20 38 98.2
1892 2 38.50 2.5 98.9 38.25 3.7 98.3
3 39.40 2.8 101.0 38.95 4.0 100.0
4 39.50 3.0 101.0 39.00 42 100.0
1 475 33 97.5 4.70 45 96.5
2 478 3.4 98.2 472 4.4 96.9
87 3 4.98 3.7 102.0 4.88 4.9 100.0
4 5.02 3.8 103.0 4.92 4.6 101.0
1 0.59 3.6 96.7 0.58 5.4 95.1
0l 2 0.60 38 98.4 0.59 5.8 96.7
3 0.63 4.0 103.0 0.60 6.1 98.4
4 0.64 42 105.0 0.62 6.5 102.0

el 2 = P12 O T B/ L3 25 X 100%.

MBS, HARESOEE RN R, KB — 2

11.0
0] o A [ UK a, b, ¢, d, LSRN L IR
90 v S, O B, AR e, FLI TR A B A8 A R
cor SR SCIRISTAOARIE, L1 BE 2 e S 1 21X 2 4%
2 5] A1 67 FACIHIALEAE, PN o, b, ¢, d TSR 11 EE %S
oo BRI AR 7 .
sor M S 37 P LS A T O 5 R, L
a0 B, 4 AN AR 1 100 25 e ] 2R P 5). P S o, A
S L FRAL B0, 4 AN I 25 B4R 1.5 h 3k BI04
s 2025 303 514 0.54, 0.50, 0.47, 0.50 pg/mL), 5 CHR[OHRIEAH—
vmin S0 ME S FTRLE HE: 76 1.5 h 5 B S b P sk
807 4 TR, HoigE 1.5~3 h G F %, 75 3~8 h 8T
2ol B, 12 h R ABCE LTINS G R 0 255, 01
ool 12 34cd BRI R, B T U R 2. 5 Rk,
50l I\ (— S IR A 1 L B B A A A 5 e L
2 .0l T2 R ST AR B ], 5103 55 1 1 45 5
" U, 25 I e A R IR R . 1
1o FEREHR 4 AN I L 2516 T W2 PP, £E 0.5 h ISt
o fh 4 25K R, JLUCR 1, 3 XSk, RHIX B 4
old oo R THCH RS B, T BRAA 2 (O RE I et £E 1.5 h
510 15 20 25 30 35 40 i, 1 A FI R, AR 4,2, 3 XL, AL
t/min 2R, UEEEE R 4 AN WA R AR 1 1.5 h PR G
B4 A2 e vk PERet, WPmRAA 3 BERGE S fete; £E 1.5 h DUA, BiEA
LKA PRI 2. 1, 2, 3, 4 1L BEASHRIN 4 XTI a, b, o, d ATAE R L3S WG BURE, KPR 1 R R, B, X
R4 fh 2 POV 2, WG R,

Figure 4 Electropherograms of rabbit serum after oral admini-
stration of 75 mg anisodamine
Analytical conditions were as for Figure 2. (A) 0.5 h; (B) 1.0 h.; Peaks 1, 2, 3, 3

and 4 were anisodamine enantiomers; Peaks a, b, ¢ and d were probably ani-

sodamine metabolites (1) ﬁj#ﬂl%éﬁj 'LTE? Eﬁ/ﬁiﬁ?ﬁﬁj\ 1 EB‘Q%EHZEI‘J 4 ﬂj

it
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7 Cheng, Q.-C.; Li, X.-R.; Wang, H. Chin. J. Pharma. Anal.
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s (FEREFE, =%, T, o3&, 1998, 18(3),
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4.0), 247 H Ik 20 kV, BN AL 25 C, K 214 8 Chen, H.-X.; Du, P.; Han, F.-M.; Chen, Y. Acta Pharma.
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