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W OE AWM. ZIRMNEALEPRFEEF(OXC)ALFHRBSZHELLFLEHF(MHD)REY T &k, Fik: hfifh
KR U CBs-— AT (90:10) L35 , VA& BUR AR &k i BEAR M &, b &35 45 A Agilent Cis, 230484 10 mmol/L B4 55 45- F B%-
T (45:30:25 , VIVIV) 7 igk A 1.0 ml/min, 40 9k ¥ 4 225 nm, A2 % 30 °C, Z4E A4 0.01 AUFS, 4R :0XC . MHD i 25 5K 4
H £ 1.0~48.0(r=0.999 6) .3.0~96.0 ug/ml(»=0.999 6 )& B M L1 % & BAF, RAGENFR A 0.5 pg/ml; =K F 5 R E 5 %-F
W e 5 5 A 97.12% . 99.06% . 101.27% 5 96.73% .99.35% . 100.86% ; 32 B =0 2 5 #1 4 71.16% .75.38% . 17.76% 5
73.36% .76.52% . 77.89% ; B 1 . B A RSD 344K T 5% (n=5), 4. i% % ik Z A M  FAE ik, 5T B T OXC 5 MHD 5 k& 77
Zap Yl (TDM) 5 53 AR

KR RFETFEAAFDLE-T; R E; SR80 &k

Determination of the Concentration of Oxcarbazepine and Its Active Metabolites in Human Plasma by HPLC
XIE Ning', LIN Zhi-xia’, YANG Hong-mei’, LIANG Xiao-li*, XIAO Chun-yan'(1.Dept. of Pharmacy, Tianhe Hos-
pital of Maternal and Child Health, Guangzhou 510620 China; 2.Dept. of Neurology, Tianhe Hospital of Mater-
nal and Child Medical, Guangzhou 510620, China; 3.Dept. of Pharmacy, Guangzhou Women and Children’s
Medical Center, Guangzhou 510120, China)

ABSTRACT OBIJECTIVE: To establish a method for determining the concentration of oxcarbazepine (OXC) and its active me-
tabolite monohydroxycarbazepine (MHD) in human plasma. METHODS: Plasma samples were detected by HPLC after being pro-
cessed by ethyl acetate and dichloromethane (90:10). The column was Agilent C,s with the mobile phases of 10mmol/L ammonium
acetate-methanol-acetonitrile (45:30:25 , V/V/V) at the flow rate of 1.0 ml/min. The temperature was 30°C, detection wavelength
was 225 nm and sensitivity was 0.01 AUFS. RESULTS: There was a good linear relationship in the concentration of OXC and
MHD respectively in the range of 1.0-48.0 pg/ml (»=0.999 6) and 3.0-96.0 pg/ml (+=0.999 6), the lowest limit of detection was
0.05 pg/ml. The relative average recoveries of low, middle and high concentration were respectively 97.12% , 99.06% , 101.27%
and 96.73% , 99.35% , 100.86% ; the extraction recoveries were respectively 71.16% , 75.38% , 77.76% and 73.36% , 76.52% ,
77.89% ; the RSD of intra-day and inter-day variation was less than 5% (n=5). CONCLUSIONS: The method is sensitive, accu-
rate, easy and quick. It can be used for clinical drug monitoring (TDM) and pharmacokinetics studies.

KEYWORDS Oxcarbazepine; Monohydroxycarbazepine; Plasma concentration; HPLC

- 74 (Oxcarbazepine OXC)1L274% 4 10, 11- 4~ 10-
A-BH-ZORFE b, (1R Z%-5-F ke . HOWRTIRZS , IR AR
WA 2 PSR FUE SR 575 7 (Monohydroxycarbazepine
MHD ) Ifif & IR Y7000 A1 4 Sk MR 2E v R AR, S1E SR
24 (AEDs)ANfA], OXC HA BN R I, A T A AT 521 A
NIFEIFESEHERY . R, B OXC BTk, 7z T A
B LA e BRI 2 A A 4 B e T R 2R R AR (AR T
— I OXC {fi FHZ 5 M L53A R , OXC R Al B2 i 2 4l
B2, 167 JLEE R 3 PB4 A R0 e el g 52, R
Tt 7E i PRAE T Hh OXC 5 Hflh AEDs —#E AR YT B%E (¢
RIVERIRAERE S . JUAE 2l LR Z R s o B, TR 2R 4 )L
Han B/ RGR B IR, 9VERYT RO A BN 5 28025
SEEERAIRR AN RZF . I BTN T 45 25
2R FANAAE 245 B 04, R AR I R (8 FR o OXC Fi MHD
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PEATIRYT 259 W (TDM) HAg G R E L, E NN
OXC 5 MHD [fil 24 ¢ 5 30 52 () T8, (X B4 38 fir AL AR
A 3500 B AR A B VR R AT s A IR B 5 A TR B
S A AG I, HESL T —Rh R R R PR A A 3
i OXC B MR ) MHD W 3 1 i RO AH o33, 0
FHF IR R TDM 5 25 8220058
1 #F#y
1.1 %Es

1200 BERCRAR (%X, (035 G1322A TELR A <ML .G1313A
A ShilFAEAS (G1311C H ShiARL Ay G316 A 5B . G1316A
AT AR ETRAS . G4212B S BES K AMGI #% (DAD) Fl e,
Tk 2 T AR Y (35 [ Agilent A ] ) o Micro 1224 #3825 .0 HL
(EEIHL AT, BORR 8 em) ; T 42— F 40 K OF
(Fit-1- Sartorius 23 7] ) ; #A2H 7/K A (% [& Millipore A /) ) .
1.2 HR5EEF

OXC X M8 fify ( 32 [#] Sigma 28 ®] , It 5 : H13896, 7% it >
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99% ) s MHD %t FE i (32 8 Sigma 23] , it 5 : W26865 , 75 >
99% ) ; A5 : f-Z5 B ( 35 [ Dikma 23 7, 4165 : 36809, & 4t >
99% ) ; B & £ (35 ¥ Dikma 23 v, 5. 15106, &1 >99% ) ;
PREUGR] 218 216 ([ Merck 2], 4165« 1568468050, 15 F>
99% ) ; — 4 W %% (35 [ Dikma 23 5 , 415 : 90110, 7 4 >
9% ); LIE BN il , KRtk .
2 HEEER
2.1 it

gL : Agilent Cos SOM €354 (150 mm>4.6 mm, 5 pm);
Wi BN : 10 mmol/L B IRk - H BE- 2N (45:30:25, VIVIV) 5 T«
1.0 ml/min; A3 30 °C 3 KMz K - 225 nm; Z LI K : 360 nmy;
W TE .4 nm; RELE 0,01 AUFS, TEIZEIGAIET 28 [ I3 .
OXC 5 MHD i B 5 1 35 DA R 3 £85I 24 5 I3 RE L 28
SR a3 Ay Bl AR B iR (LE 1) . HPE 1A R
23 (I A0 B 5 6,5 R 5 1 1B 223 P 2E A P45 5 0XC
1 MHD X B8 i (o B2 14 5.0 pg/ml) 40 35 A4 (35 141 5 /& 1C
2 10 B IR OXC IR (30 ml/d) ik Fa 2SI B (i 18],
B 1AL, AR OXC 5 MHD B (i 4 A8 58 05, T B9
AR 2 Sl T30, AT LA ik B s & @b, AR .MHD
F1 OXC B4 it R] 235914 3.76 .4.89 F1 6.38 min.,
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Fig1 HPLC chromatograms

A. Blank plasma; B. Blank plasma + OXC reference + MHD reference +
internal standard; C. Plasma and internal standard of patients after admin-
istration of OXCj; 1. f-naphthol; 2.MHD; 3.0XC
2.2 IM3EHERLIE

£ OXC 5 MHD I3 0.4 ml il ZE 5 mi H 224 T Bl 55 g
A RERIIA AARER 20 nl(50.0 mg/L B-Z515) , PRIER 5
b, FIMAZRRCER-— S W% (90:10) 1.6 ml, 28, PyfiEdk
¥ 3 min, 6 000 r/min Z.0HLA B0 4 min, IR EFRTA
2 ml BRI B0 N, 40 CEZS THRET . BERERTINAR
ZfAH 100 pl PRI BRI i 55 W 10 pl HERE
2.3 XTHRMAIB KB H

HERGFREL OXC F11 MHD Xt 8 5 4% 20.0 mg, 43 51 B F 2 4>
10 ml SR, o Y 0 A, O 5 28 22 10.0 mil, B VKAR 4 C R
Ao G FH BT FF s TR S 8 0 X R VAR
24 MIRABHEH

WERAFR I bR B- 253 10.0 mg, B T 10 ml ffffih , fin H
Ve O E 2R 22 10.0 ml, BCH SO 2 50.0 mg/L B B-Z5 1
R RS WA A A AR
25 FHERE

I b BB 5 R FH IS T2, A I 0 FH A PO
IR RO 2 PSS NIREREN L SRR R Y
- LTI FERLIR A CAEVEH A PG P PG A Y
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PRAEIE L, HE 2.1 WA E SR 25 R T AT 1)
7E
2.6 PREMZNHIEREETRER

12745 ml HIEHETE 2.0 23 ST AAS[RIR BE A [R) A
FH(20 uh) /¥ OXC 5 MHD X B, B2 T, Fnas (A
1M3% 0.4 ml, 35 3% 500, {ff OXC it 3 4 & 43 S AH 24 T 1.0.2.0.,
4.0.8.0.16.0.32.0.48.0 pg/ml; MHD IfiL 3 #¢ & 43 BIAH2S T 3.0,
6.0,12.0,24.0.48.0,72.0.96.0 png/ml. #RJ5 i “2.27 Wi )5 ¥k ik
PR 2 OB O TE S BT AR 25 P IR R (4 AR I T
Ao LhAJAIE o) JpRE AR | LSRAF: ity T XS I 45 a5 245 ik
& () AR bR e 4R . SRR REAW=1/x") i
AN A TR A WA A5 A 5 RS A 0y =16.351x+1.31
(r=0.999 6) ,y=23.673x+1.57(r=0.999 8) ., L5HFEM,0XC.
MHD il 24 ¥ J& 43 5I17E 1.0~18.0.3.0~96.0 pg/ml 3t il P9 48 1
KRR, YEML K 30, OXC 5 MHD 6 5 & F BR AT
i£%)0.5 pg/ml,
2.7 B RRIEEEIRE

F£42.67 T 7 B OXCAR L A Jot et ¥ B (2.0.,8.0,32.0
pg/ml) FTMHD AL A 5 BT i e (6.0.24.0.72.0 pg/ml) % 24
AR, 262,47 T R A3, SRR 2, DAV TR AR b, 15
ISR . OXCFIMHDAR | H el B 10 04 T FR S b o it 47
Xof 7 pe 4 6 TR R 22 L S R X D i 3 T 5 4 D e R 28 4 T
AT B A LR IR 0 G5 IR, A X ik
R >95% ; PR RILR >T0% . [AIAF7E 1 d NEE 5 ORI 1 )&
NEEE 5 il Ho B T N H RS 3, 450K, A
T IEAFE NRA IR S A3 BT K o ISR RO 25 B 2
W1,

F1 BEWRRBZELGER
Tab 1 Results of recovery rate and precision test

g R G=S) NAWEEG=) JLEick N
i WA

ml M, RSD, RSD,
hml Sl RSO N RSD @ Ty %y
0XC 20 198 337 203 352 9712 391 7116 385

8.0 797 3.05 7.98 291 99.06 276 7538 3.17

320 3212 2.36 32.09 223 10127 245 7176 219
MHD 6.0 6.01 3.15 598 335 96.73 325 7336 3.52

240 23.95 292 23.96 2.62 99.35 2.65 7652 226

720 72.06 257 7211 227 100.86 2.16  77.89 213
2.8 HmEEHERE

F5242.67 )5 243 BB H OXC AL . s B (2.0..8.0,
32.0 pg/ml) FIMHDAIL A 5 BTt e 32 (6.0,24.0 .72.0 pg/ml)3
21 A5 AR S (AR R R A 54 R4 AR E IR (23~
26 °C)JCE 0.5 h 1 —20 CHAE 1 d LA —20 C %1713 FE
PEATINRE , A L IR R AR S I 20 Rt . i 285 R B oR
RSDH<15%,
2.9 HmHPREE

F42.6 "I A3 IHC ] OXCAIG P = vk i (2.0.,8.0
32.0 pg/ml) FTMHD X, &5 T & v 3 (6.0,24.0,72.0 pg/ml)
45 MM 3R AL (— 2 15 63) B — 20 CHRAEFR L, N IRFERE
BRI REAR AR T35 i [ B A0, SR o 4 5 ot A 6T [ g
FRIVEAE 85% ~115% (IR FEEAE 80% ~120% ) Z N, RI AT IA
SRASCH ARSI LK, 75 VARG 25 A S A D PR T A BRI o
2.10 I FRRZF
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8 91 SR 4 LR £, TR OXC IR (VR AEHI 25 A BRA
LS 201300601, 4% : 60 mg/250 ml), 1 55 F IR 24w
SR I ASHI LI 25 VR B - 8 18] £ J LR ZA I 14 I 24 7 P L3R 2.

*2 8HIEJLARZAGFHMERE

Tab 2 Plasma concentration of 8 patients after administra-

tion of OXC
o . » Wy m/d SR, pg/ml
BG4S 5 3 OXC oxXC MDD
1 il 1+7/12 60 56 239
2 i 149/12 40 47 17.3
3 % 143/12 30 36 115
4 5 145/12 40 51 157
5 k'S 248/12 20 33 92
6 b's 2+6/12 30 41 185
7 % 142/12 30 55 162
8 5 148/12 40 47 19.6
3 itig

3.1 R FHERERE

A 2 OXC I MHD [ 5E , SCHR R IE A AR AL I, 1295
BRVERAR B 2% s IR 86 I D0TE 73R, I 8 DT 7 1 2% IR
2 W TR . AR F 4 MR - TR IR, B 00 TR
PR o HAERERE AR e, 45 SR >T70%
ARG [N R 1009% , H 4 L H ] RSD ¥ <5% , 5 & (IR 25
SE R TE IR A AR, 45 AT 5
3.2 MR EEE

OXC 5 MHD 25 ¥y Hh # 45 R 3R, 28 AW e I &g o Wi B
OXC 5 MHD i B8 5 %5 WA 190~400 nm i K 38 [l Y 4240
5, BB A AE 210 nm KA I, B 210 nm
A0S 3 A wig W M, KRG A TR HL 75 5 1 L2k 18 5y, 2%
FH G SR 5 AR B0 e B 225 nm AR K . 78 Lk K4S
W52 43 By 7 {EL S A AR
3.3 WIRHITE

ARG G LA R D PG | LB A4S LB vEIE S P
T HB PG PR Y VG PR SO 24 1 R N AR, X s 2 pE
OXC FI MHD AR Y714 4325 (BRI IR, B 1 A2 R A
FH24, OXCAR AT 53X $e 259 i) — R el — R b G 0
A I U 20 A A P BR 23 5 M I RE PR ARG I - 5 2% B B- 25
Wit BE5 OXC 5 MHD fREFAY 4325, - HL =20 53 1 B o) [R) 3¢
BT, R AS 6 16 FH A- 25 VE AR o
34 REEREE

TEIR IS Th & 0, 5 10 mmol/L R 4% - FH . (40:60, V/V)
5% 10 mmol/L B i %% - 2,15 (35:65, V/V) WL RE [ = 4143 58 44y
B EILZR B K W TE AT, 204 TE IR R B E0R R EUT 10
mmol/L B % & - H - 2, ) (45:30:25, VIV VER BhAR , I AR
I SRS/  FF A R ZER
35 ZMERE R EFREFI RS E

SCHR[15]4 8 MHD J& 97 %y Bl R 12~36 pg/ml, B LA
TG 7 bR v 2 RE T 2 MHD AR BRI . A1, AR
6 o) A AR R 43 B ] 20 B L TE CLBE L 2R LR R = S e A R
B, SR BORER AR B BR T H. AR 21 2T 3 Bt
WA M MAA IS . S5 2R 2R -~ W 58 (90:10) FE 4
R SR BCR r y, HolE e T k. SR IR A 3R BGH —
YGREL, BFBUALE AL H 0.4 ml, HEAERE 10 pl 8 35 #3830 25Kk
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 OE R HERA TR S FREAE L Tk R A RO SR Tt A R 2013 - MR 69 436 45/ R H @ FF o
R E BN R AT R e b, BR BHEAF WAL, £ 65.36%;65F A LEH L 84.17% ; 25K F A 0.5~2.0 ng/ml & B
B A 281 41, & 64.45% 5 d0. 25 FE >2.0 3 <0.5 ng/ml # 5 F & 22.25% F213.30% ; kb F 3 b 25 5 3 T F bk, L 255k 5 >
2.0 ng/ml#g 4otk B & 30.46% , 5 & T BB H(17.89% ), 4k b & F i i B2 B F 80 A F R EHh, 2R E K
LR EH A FFEE AN REIES, AREIT MRS 2 5 %

KR B A e 2 RE ) 8

Analysis of the Results of 436 Cases/Times of Digoxin Serum Concentration Monitoring
GUO Jian-xiong, LI Chao, YUAN lJin, SHI Lei(Dept. of Pharmacy, Guangzhou General Hospital of Guangzhou
Military Command, Guangzhou 510010, China)

ABSTRACT OBJECTIVE: To analyze the results of digoxin blood concentration monitoring and provide references for clinical
rational drug use. METHODS: Chemiluminescence immunoassay technique was conducted to count and analyze 436 cases/times of
digoxin blood concentrations monitoring results of our hospital in 2013. RESULTS: Most patients were male, accounting for
65.36% , and the patients over 65 years old accounted for 84.17% . Concentration in the range of 0.5-2.0 ng/ml accounted for
64.45% , 22.25% were >2.0 ng/ml and 13.30% were <<0.5 ng/ml. The average drug concentration of female was higher than that
of male, which female patients >2.0 ng/ml accounted for 30.46% , and higher than male patients (17.89% ). CONCLUSIONS: Di-
goxin blood concentration is influenced by age, gender and other factors. The individualized regimen should be developed on the ba-

sis of blood concentration monitoring, physiology, pathology and clinical manifestations.
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Digoxin; Gender; Blood concentration monitoring; Age

PR 151 /R (34.64% ) , 53 PR 285 /1K (65.36 % ) , 41 iy hi
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