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A novel, fast method to determine free and total drug concentrations and plasma
protein-binding rate of disopyramide in rat plasma by capillary electrophoresis
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Abstract Objective: To establish a novel and fast high—performance capillary electrophoresis method for the

determination of free and total drug concentrations of disopyramide in rat plasma in vivo and in vitro without any
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sample preparation process, and also to detect the plasma protein—binding rate. Methods: The separation column

was 40.2 cm separation capillary ( 75 wm ) with 15 kV separation voltage. The sample injection time was 5 s
with the pressure of 3.447 kPa. 20 mmol * L' potassium phosphate buffer and 20 mmol * L™ potassium phosphate
buffer containing 50 mmol * L™ Tris were adopted for the determination of free drug concentrations and total
drug concentrations, respectively. Both buffers’ pH value were equal to 7.4. Results: Under online total drug
concentration measurement condition, good linear relationships ( R7=0.999 2, R;=0.997 7 ) were achieved within
the concentration of 1.0-20.0 pg*mL™" and 20.0-200.0 pg* mL™", respectively. The recoveries were 93.8%—
110.7%. For the disopyramide precubation concentrations of 100, 50,25, 12.5, 10 pg*mL™" in vitro, the
corresponding plasma protein binding rates ( PPB ) were 86.7%, 86.3%, 86.4%, 78.3%, 74.7%, respectively. The
average plasma protein binding rate range was 39.3%-91.5% in vivo. Two binding sites could be found between
disopyramide and rat plasma protein. The strong and weak bound sites’ binding constants were 5.3 x 10" mol™" * L.
and 1.2 x 10° mol ™ + L, respectively. Lastly, the free and total drug concentration—time curves in 24 h were drawn.
Conclusion: The novel method was applied to detect the free and total drug concentrations of disopyramide in rat
plasma in vivo and in vitro. The novel method is simple, fast, cheap, effective and has a prospect of being widely
used.

Keywords: disopyramide; plasma protein binding rate; protein binding continents; free drug concentration—time

curve; total drug concentration—time curve; capillary zone electrophoresis ( CZE )
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T e, 439 FH SR K S B 45 20 mmol - L7 Y
AR B, A T B IR ELE pH A 7.4, 15 3|
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Fig. 1 Standard curve of free disopyramide concentration
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Fig. 2 Standard curves of total disopyramide concentrations
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Z ), Ik AR 93.8%~110.7% , AR W 1,
x1 ENEHRSHMREMBHMREZNZGTH
TR ERNBEEERER (n=5)
Tab.1 Analysis of recovery and precision of the method for
free and total disopyramide in rat plasma
Mg KB (precision ), RSD/%

ZAF c/ -
o 1 (recovery )/ H A H i)
(condition)  ( pg+mL™)
% (intra~day ) (inter—day )

s 222 12.5 100.9 6.3 52

Ui 6.3 102.1 2.9 40
( buffer system

for free drug) 2.0 97.2 5.4 4.4

PERZL R 10 101.2 6.1 26

Eaii 5.0 93.8 6.9 52
( buffer system

25 110.7 6.6 59

for total drug )
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B A HECN 5.3 %10 mol ™ - Ly AN 1 ANE T 5545
AL EEAHERECN 1.2%x10° mol ™ - L,
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Fig. 4 The Scatchard curve of disopyramide binding with plasma
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A M “6.37 T AT 5357 B 24 vk B A 6]
14 5% 28 22 i 90 1 2 I i 2 (8D 5-A), IR X FLdb 47

WE, 5= BRI T M R 9 0.984 7,
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Bl 5 WutRREEMBAYIRELN &R EERELE

Fig.5 Concentration—time curves and predicted models of free and total disopyramide

x2 AMEEESAMRENSAMREARINESH
Tab.2 The pharmacokinetics parameters of

free and total disopyramide

ZH BEEhA Bl (Besszity)  BdECRZ9)
( parameter ) (unit) (value of free drug ) (value of total drug )
tn (k) h 0.9 4.4
1 (k) h 35.0 4.8
VIF mL - ¢! 175.6 13.4
CL/F mL-g"-h” 35 1.9
T h 4.9 6.7
Coo pg * mL™ 1.6 8.6
AUC o, pg mlL” +h 31.2 136.7
AUC oo g mL™' +h 86.4 156.5
AUMC pg - ml b’ 4.479.6 2093.9
MRT h 51.9 13.4

6.5 DALY L 24 ) e 52 24 T T 2 %) 2% ) B A TR 31
o T 6.37 T A5 A S 24 ) I R R 1] 4 O
F 2z R S 2 £k (I 5-C), I Xk Lk AT
UG, — 2 IUAINS TR D AN s R BAT

S

R R {H, M 0.960 0, BCR ] PK-Solver f)— 25 #57
HITSEAUG . IS8R 2 Fos  BG
WK 5-D, MG AR K C=A(e™—e™), HiH 4=268.6
pg mL, k=0.16 ™", k=0.14 h',

PRIER Y R B 2 v S 2 v 2, BRIV b i RS B
2R B R 25 4 5 N MREAE N ISR it P (R 24
L TERAR . AL T P 1, 29 4~10 047 15
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AXER S 2 R W IBGH R R Bk, /DN T 2
W (B T BRI R ko K T 259 , X DA i
B FENLAR N EE S 24 B R b T 5, X AL
HAEFRR AR AR 2RI R E LA S5
Mo WY R AR (VIF) ZIE KT 82
Y253 A 258, U BRI 25 25 I ZE LR PR ) o3 AT e
KT E258; H AR S 24 e 5 340 W 4 e e 2 2
SSJEXELLFIET , SRR FHAR N T3 43 A ()3 25 245 vk
FE AL T HI Wk 2 00 Rk ff o Vi 25 2 0 T R 2R A,
TG, S G B Y S A A BUOR R i
EAPAENUR N LB 25 AT T B 2 L ) 4 AR
FIE B, BV 25 245 v B i AR R AR AL R R, 5 08
R EE AR AAR LG, BT 25T R S TR 25
PR IR DA ST 1] 5 5 24 SR W P TR AN [] , 9 2 24 0 SR g s
(i) S 7, 0 P 97 2 24 O A A oA B R R BRIV I
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VIR N 3 B8 TR, DRI I B 7 2 I s R T i 2 24
P B 5 SR RSN S 25 Wk B L A AT REAE B2 ik
JE AV Y A, T B 245 v A A R AR 55 R KO-, X
WAl R — AN R R AR . TiEE Y
RV FE AT T B 25 W e B3, W0 I 1 L Wi i 2 24
B2 1 AL CAUC) /NF B 25 1 25 i il 26 T
o 28 b B MR AEAR N B A T, S LAY
AR FIAH E A FH o 22 e | Ly o o Rk 3 45 e vk
JEE H AR, M H B 2500 B LA TR I R S
PRIt S0 o PR LR 1 25 A% B T 4 i 5 v, B
MR B 2T B, B A DRI B 2 IR A T
Gig
7 itig
7.0 TE LG IR TN L R 5 am SR B (A A T R
Pedk A T IR BN FE LR IR P I e R I 2 B B 254
il 285 B 1) TR N 78 43 88 30 DT 00 745 PR L e s i 24 ¥
FER BB, 248 T AT — R AT RERY 451

5 ELNIR] pH XA H R L3 2 25 A A
$5 5% vh v W o pH 9.0 Y Tris—HAce 2% "% W . pH
3.0 [ Tris—HAc 28 Wi BT, 45 AN E 6-A B %%
AN TR ER 00 % VR b e A0 1T 24 B 1 AR 45 A R ), 2%
MG WL, B 22 vh s s oy F B - B IR h 2%
T (1:1) BE(1:3), LM - B - B IR Eh 2% vh
(1:2:1), 454008 6-C. D E; 7ERRRER 22 nhEREE rh
IMAARIFRIHRRE (0.1% . 1% ) B9+ e SR eh (SDS )
VR B Wi TR, 45 AN K 6-F | G5 2[R 2% o &R
S0 X VR e I 3R B 1 45 R ) o R 2R i
W FHEY Hepes 25 1AW, 45 S AN 6-H ; 782238
20 mmol - "' Tris—HAc ( pH 7.4 YE R 22 M), Bt
5 HL UK B B 6-1 ir s . B 6-A~H Hi Al LLE
W TR B 0 24 i P WA TS S L T B o) B A
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Fig. 6 Eletrophoregrams of control group and experimental group
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Fig.7 The eletrophoregrams with different concentrations of Tris in buffer
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