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The PharmacokKinetic Interaction and Therapeutic Plasma Concentration
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ABSTRACT
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Purpose : Oxcarbazepine (OXC) is chemically related to carbamazepine (CBZ).
enzyme induction than CBZ and is completely metabolized by reduction to the active metabolite, 10,11~
dihydro-10-hydroxy-bH-dibenzo (bf] azepine-B-carboxamide (MHD).
significant pharmacokinetic interactions with other antiepileptic drugs. But it is not thoroughly studied yet
because of short duration of clinical application. We investigated whether the plasma concentration of
OXC metabolite (MHD) is changed by valproic acid compared with OXC monotherapy and studied the
correlation of the dose of OXC with the plasma concentration of its active metabolite (MHD). Methods :
The patients with OXC monotherapy (19 cases) and patients with OXC and valproic acid(16 cases) were
included. We analyzed the level of its metabolites MHD by HPLC. Resufts : The plasma concentration of
MHD in OXC monotherapy is 15.5+3.2 ug/mi and that of the MHD in polytherapy with valproic acid is 16.
4 +3.4 ug/ml at the same dose of OXC. The plasma concentration of MHD is ranged from 7.4 ug/ml at
800 mg/day of OXC to 27.0 ug/ml at 1800 mg/day of OXC and highly correlated with OXC dose per
Conclusion : There is no significant change or difference of MHD plasma
concentration between OXC monotherapy and polytherapy with valproic acid at the same dose of OXC.
The plasma concentration of MHD is highty correlated with OXC dose per body weight. (J Korean Epilep
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OXC exerts less liver
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Table 1. Characteristics of patients
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OXC monotherapy

OXC & VPA polytherapy

Patients 19
Sex M=10, F=9
Age 33.7 (SD : 10.4)
Height (kg) 163 (SD: 5.6)
Weight (kg) 619 (SD: 7.1)
Dose (mg/ke) 145 (SD: 3.5)
Ideal body weight 576 (SD: 6.9)

( )

mg/ideal body wt (kg) 15.8

16

M=8, F=8

349 (SD:

7.9)
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% o] 27 Table 19 20h VPASH W& AHE-ToA
AMSEE VPAS] 8% 94342757 mg/day°] 3t}
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BE A ollA] o B8 o1 &3 23 BuslHa of
B e 8% W3} glo] 19 o) B8 F i
FE7t 338 (steady-state)oll E017F & ALslct.
BE A9 ¥ o @A 4 Ao B4
FeiellA A Fd & ol ok B831] Ao A

Atk OXCY FXE HPLC(high-performance liquid
chromatography) & °|&8te] thAl4HESl MHDS 5%
£ S48t HPLCE o3 4y 9 B4=24
Elysa &(1990)# Menge 5(1987)2] W& 8315t}
0 AANE A% BEEHY] ZAE dol OXC. SAART
E-(active metabolite) MHD, W¥-F58% (internal stan-
dard)Q! 10-methoxycarbazepine =u}E] Aol A] A FHE
et U FEF8A9] peak-aread] e OXC ¥ MHDY
peak-areadl| tg HSE FFSM AHAIHS a8 Lake
MHDS] E3555g BA31Th
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Table 2. Plasam concentration of MHD in patients with OXC monotherapy

Sex Age Ht Bwt mg/kg ideal Bwt mg/ideal Bwt OXC dose MHD conc
F 38 162 56 16.07 53.6 16.79 900 13.54
F 27 162 53 11.32 53.6 11.19 600 12.85
F 30 153 56 21.43 45.45 26.4 1200 17.69
M 54 164 60 10 60.41 9.93 600 13.84
F 24 157 55 16.36 49.07 18.34 3900 18.81
F 27 167 70 17.14 58.13 20.64 1200 19.94
M 18 170 62 14.52 65.85 13.67 900 20.95
M 65 160 61 9.84 56.79 10.57 600 9.48
M 21 152 39 15.38 39 15.38 600 14.95
M 20 169 72 8.33 64.94 9.24 600 11.82
M 34 175 92 9.78 74.7 12.05 900 12.49
F 32 160 54 11.11 51.79 11.59 600 12.06
F 56 160 56 21.43 51.79 23.17 1200 16.32
M 37 162 68 17.65 58.6 20.48 1200 19.76
F 35 153 67 13.43 49.76 18.09 900 16.08
F 23 165 62 19.35 56.32 21.31 1200 194
M 23 175 65 9.23 70.37 8.53 600 7.43
M 49 162 66 18.18 58.6 20.48 1200 20.1
M 27 174 62 14.52 69.47 12.96 900 16.52
Mean 33.7 163 61.9 14.48 57.28 15.88 884.2 15.48
SD 104 5.6 7.1 3.45 6.9 4.55 209.4 3.24
Corr 0.76 0.73

Ht : height, Bwt : body weight, SD : standard deviation, Corr : correlation coefficient
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Table 3. Plasam concentration of MHD in patients with OXC and VPA polytherapy

Sex Age Ht Bwt mg/kg ideal Bwt mg/ideal Bwt OXC dose MHD conc
M 24 165 78 11.54 64.66 13.92 900 15.89
F 37 170 51 23,53 60.84 19.72 1200 21.22
M 30 174 75 8 69.47 8.64 600 8.2
F 27 165 55 21.82 56.32 21.31 1200 18.99
M 43 172 85 10.59 7113 12.65 900 12.2
F 43 160 60 15 51.79 17.38 900 15.6
F 38 160 56 16.07 51.79 17.38 900 16.7
F 30 158 54 16.67 49.98 18.01 900 14.89
M 24 177 65 27.69 72.19 2493 1800 27.04
M 33 178 82 10.98 73.09 12.31 900 16.8
F 26 167 51 17.65 58.13 15.48 900 18.87
M 22 173 64 18.75 68.56 17.5 1200 19.81
F 38 156 66 22.73 51.74 28.99 1500 16.83
F 42 160 70 17.14 55.43 21.65 1200 18.66
M 53 180 70 17.14 74.9 16.02 1200 12.56
M 49 170 66 9.09 65.85 9.11 600 7.74
Mean 349 168 65.5 16.52 62.24 17.19 1050 16.38
SD 7.9 6.4 8.5 4.3 7.74 4.02 243.8 3.44
Corr 0.84 0.72
plasma sample 50 ul
25
|
internal standard 50 ul . 20k YR )
HPLC# acetonitril 75 ul z 15} . . ¢
_% o S ¢
vortexing for 3 min Stk R
centrifuge at 3000 rpm for 30 sec. < sl °
25 ul injection to HPLC system %, 5 - e 0 e
<Analytical procedure of OXC and MHD in plas- OXC mglkg

ma using HPLC method>
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Fig. 1. Correlation coefficient per weight in patients with OXC mo-
notherapy (r=0.76).
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4= r=0.76(Fig. 1olaL Ol”xﬂ
Frgel FeAsE r=0.73(Fig. 2)°11tHTable 2).

OXCe VPAE H & Folgte ToM = AAlAE 7 AHe-
£33 prote] AWASE r=0.84(Fig. 3)°12 oldAZF
< ol&shd A}%—% G} yrotel ARASE r=0.72(Fig.
4)°])tHTable 3). F & 7ol ARg-&2k3 MHDS o
Brmde] WAE & o AAAFE o] 83shs Alo] o)A
L ol g3te ARTH AFATTE B FaL o] AlelE VPAS
o] & T FoflA T Ao|7t Fioh

OPO
4
N oo
oo
3@3;
olf
I
1o,
o,
:Jd
Db

F< o5 ALg2

2. 0XC £ ME MHDY B85 89 EX
MHDS] 8%5F%=9] X+ 7.43 ug/mli(OXC 600 mg/
day)ollA 27.04 ug/ml(OXC 1800 mg/day)el Hsich.
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Fig. 2. Correlation coefficient per ideal body weight in patients
with OXC monotherapy (r=0.73).
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Fig. 3. Correlation coefficient per weight in patients with OXC and
VPA polytherapy (r=0.84).
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Fig. 4. Correlation coefficient per ideal body weight in patients
with OXC and VPA polytherapy (r=0.72).
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OXC+ 10,11-dihydro-10~0xo-CBZ& CBZ%} H|wd
o dibezazepine & 2t FEHC] ot FRHA
10,11-positionol| A th2w o]2igt FEal7zale] zlo)e=
OXC7} CBZ$ th2 W o & tlAlE F st st gelol
doh Ak Aol OXCe A glREo] & Hle &
e 248kd tAFES] 10,11-dihydro-10-hydroxy-5H-
dibenzo(b,flazepine-5—carboxamide(MHD)2 =HFjIA] T
OXCet thAtaRl MHD7} 25 338288 2] |}’ o]
9]¢ At AHER 10,11-dihydro-10,11-trans-dihydroxy-
5H-dibenzo(b,flazepine-5-carboxamide(DHD) &= &4
Hed OXC% DHDS 8% =% MHD 4% xe
1%E0% A2 2oz delA a7 upebd tiyHre 7
+ OXCE B83he 4% FERH}e} ¥ MHD &
o Hgete Aoz deiA gtk beEla OXC ZAE
Aateds F2 MHDY 83 52 Algsts A
WHAoln 2 A= 2 MHDY s=3He 23
o & dPdAME T SN MHDS &)
¢] OXC¢t DHD7F #H&= gl o S92t o)y} glof
ol A A5ttt

OXCel EF 5 g 4517 Hsie Tt whalo] 3l
=t HPLCE ©]-&& Wio] Wol At} #9%12 1 ¢ o]
A& Elyas 577 Menge 599 #4& o]&3l30EH o]
W e W2l vl #2 ZFAI7HE vlng rdE
mobile phase® Eo| Zzfo] MASID w2k gl
AT

ol&Fog OXC9% MHDE 2 noninducible cyto-
solic reductase® tAP} Eo] P450A1 tgt 28] A
< Aoz gEA ok cytochrome P4502 2kslA &
T3hs A8 e Ao g gelAa ginh Y OXCr) v
ok9] ALE AT d 2 A R)= AA R 9 19
ko] AFE S7HAA ] BHE AAAT)E Al
let® CBZ Brhe ol2fdt Bt A Aoz dzA gl
oY OXCE H83ts 8k 7|80 CBZE 5834 &
2ot vl o) VPA 52 PHTY 32 4 25%., 21%
SR a A da” HIe APME OXCrt
CBZETH VPA UAFE € fxdita d)® A OXC
9 #2 AHEl MHD 35 F 3% VPAS £ol
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SAZAcz 9oyt A Wskditta g eu”? VPAE
OXCQI Al S PRA] Gethe BaPE 3o =
o] it} B Ao E HIE 43 v EF $=E 54
A kAT ¥ g Al el A Fste] g MHDS 2
FEEE $L 8P OXCE AHeste A% OXC &5 At
& 01 VPAR W B8 T FAT Aol

o VPAS] e 9L WA etk A ¢ 4 990
N S N
CBZ M} VPAS W85 She 24 g 4580l A

A AL e & AT

OXCE &%) 29 Fo3ts A 3W Foshes 8t
MHDY #Hx, HA Fs=e 24 o] sl F=2 ¥
37} BAED st ov Ha HAeRe Aole 79
glol /A el Eaht F-2h-8ollA B3 Apojrt gloke B
AN A

OXC% MHD® £ th Ad8sl4 o= 434 da et
A H-Et AAE 23 Al v waA 2 S
W MHD¢] #3284 (volume of distribution)& 0.7~0.8
liter/kg® <ElA 9oh? OXC £33 MHD 85%x=<
o] A= FAAJE OXC 300~2,700 mge] i<l
MHD¢ %+ 0.93x0XC $F(mgke) T A scin
3k4aL,? 900 mgolA 3600 me7hA] 35 i 2680 mgel
OXCE AHElE S W 83 MHDY s%+= 24.8 ug/mlo]
A" OXCE 3% H 789 mg AHESH 7oA = 9.84

ug/mlgth? B ApdiaEs OXCE 600 mg/dayelA 1,
800 mg/ day(#HT 960 mg/day)7kA] B-&3l31 OXC &
235198 W HF MHDY ¥3Fs=E 159
Ug/mli 7129 & A7EH Aelrt it MHDY €
FE5 o B OXC 600mg/day &3l 7.43 ug/ml
o]aL OXC 1800 mgolA 27.0 ug/ml HAAL o] Hel W
oM FAEL o] o3 RS shEA Agith T
B Ao FEASF (0] F= 0.72914 0.849] H il
UA I 53] VPAS’Jr B4 R ME o dAFE o] &3t
£ ASE AAAEE o &8s o] FRASF gol R=
t o] VPAE /\}%’GPE 35 AFF7el 2 o dAFH
AAAF2] Zolol 27t Aolx wEtr] VPAE A8k o
dqME AAANFoR 8FFEE ASste o] vl F&dt
otz & 4 9tk webd 0.76~0.84xX OXC £ (mg/kg)
£ 319 gEeRlA MHDS| E55EE
Ak o] AP AMEREY] IE EFEE —Er‘”% A

E oz o]z &N Ad Fsiele] #A
ol a FF <o Ll wpE Hue| #ae 1@01]*1
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