Durnal o s cillation in serum levels of
carbamazepine - A pharmacokinetic application
add correlations with serum levels of
carbamazepine-10,11-epoxide-

B&5:jpn

HhRE
2FH:2017-10-05
*F—7— K (Ja):
F—7— K (En):
YRR

X—=ILT7 KL R:
FiT/:

http://hdl.handle.net/2297/3788




CAmAFERE 1985 ;3 : 151-157 ‘ 151
R =

Carbamazepine I &E O HANEH)

— 2 DEEE R ET + Carbamazepine-10, 11-epoxide s R & DRI E—

Diurnal Oscillation in Serum Levels of Carbamazepine
—A Pharmacokinetic Application and Correlations
with Serum Levels of Carbamazepine-1(, 11-epoxide—

g
i

o

AHE & BH # — H H t B a® f 2z
B RO O OBA —™ WO OB K

#§ : carbamazepine (CBZ) MiEMMRE (Cp) ©BHEBIR ARSI 9 AicD T RYEE
AV L, CBZ & carbamazepine-10, 11-epoxide (Epo) %17t CBZ o Cp LEl
EROBE > & B Lz, CBZ o Cp (xHATEE®R (HP Cp HAkE L Cp iy
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Wiz, ¥fo, B LOBEWERL CBZ o Cp 2% 8.0 pg/ml LI ERTHELE, 20X
S IskERM 6, CBZ 5 EHTHTc »Tik, pharmacokinetic application 237 & #E
Shic, .

ThhAFIZE 1985 ; 3 : 151-157

Key Words: carbamazepine, carbamazepine-10,11-epoxide, side effects, diurnal
oscillation, pharmacokinetic -application.

i

carbamazepine (I F CBZ } W% ) 1%, 1960 BHEIOWT L E A DESISTLD ji5 €, —
ERODIIVHTAPAEL LTAVDIhB LS ELTwith, §Ebhbhid CBZ % EHIR.
wis b BMEMARIEOL L ST, BaEERET
BEHLEINTVBHD, ¥, BETIIER>

Ka: RINGEEEE
OIRERTHEEEL L T d #E B X h, limbic Ke: HREEES
system %% R L BRA ho0h 5235, Vd/F: BN O5figsst
Ld Licats, CBZ o mehBjfai: B, s Clearance: 7 V77 AR (KexVd/F)
THCEREL T L b by, AHMABE Lag Time: BUURTHOTH

* SRAFELTORHESLSE
** SRAFEF R ERBRIEAR
(7920 &RrisAr 13-1) -
Hideki Kido*, Kouichi Kurata, Osamu Tabata, Kazuyuki Kishitani, Nariyoshi Yamaguchi, Koichi
Yokogawa**, Fujio Ichimura . '
* Department of Neuropsychiatry, Kanazawa University, School of Medicine
** Hospital Pharmacy, Kanazawa University

198548 A 5 H¥HE



152 . TAPAHE 3%282 1985429 §

Table 1 The profiles and Pnarmacokinetic data of subjects investigated in this paper

Patients

Age
years

Y. 11
T.T 28 | M 500 |0. 94
H.D.(1)| 25 | f 1500  o.73
H.D.(2)| 25 | 1500  |o. 667
HY 21 | 1000 o, 275
S.H.(1)| 26 | 800 |1.35
S.H.(2) 26 | 800 0,52
K. M. 37 |Mm 600 [0.55
T.s. 2l | M 600  [1.47
S.v. 2% |

M

Abbreviations; PHT: Pheytoin,

lithium carbonate, HPD. haloperidol, BP; biperiden,

epilepsy, Aff.Dis: affective disorder

BLTu s ABBZ o\ <, ZOM W A
- (Cp &mg) OEW%EE#%%%E&%B‘J Iz # 3
L, ff4T CBZ LEDRMEW <5 3 CBZ-
10, 11-epoxide (LIF Epo &g DBtk L CBZ
D Cp LEIWEF & OB@ﬁ‘é:%“\’fco'éﬁi%Téo

L stgets

1. MR & i2mAs

ﬁﬂk#&%&ﬁmﬁﬁ%ﬁﬁﬂ%ﬁmﬂ«xﬁch
oram&7%,ﬁ50ﬁ2%039$momr
REf Lic, 22 LEF . BEEZvI» 1 R
ElE CBZ % efimic g m LT, fggow
BEMIL 25,016, 42 (meanxt8.D.), CBZ psp
BRE5 812 15 45+6. 75 mg/kg/day T 2 o 7=,
¥ﬂﬁﬂ%m2%o&v,@o7%u§ﬂﬁﬁ%
TH o o 38, mmmwmwm Ed1H A
BELid ot REOBML Table 1 R L
2o Tods, FR¥EIT Case H.D. (2) ¥Bx, J~
TERHE05 D 3 57 & L, Case H.D. (2) i3

+0.46
+0.05
+0.76
+0.18
*1.1

+0.27
+0.57

+2.35
0. 67

Clearance Lag Time| Added
(U/hr/kg) | (hr) Drugs

0.107 [2.38 0.255 0 PHT, VPA
+0.012) +0.13 | 10,03

0.059 |2.07 0.122 0 PTH, PB,
+0.006] +0. 20 VPA”

0.1 1.68 0.168 0 PTH, PB
+0.003  +0. 05

0.097 I2.03 0.197 0 PHT, PB
+0.079  +0.08 _
0.081 |0.75 0.06 0 LPZ, Li
+0.035 +0.35

0.085 [1.18 0.1 0 HFD, BP,
+0.015{ +0.26 ZT

0.06 |1.19 0.072 | 0.822 |HPD, pp,
+0.015  +0. 32 +0.35 | BP, ES

0.033 [1.55 0.051 |1.06 . |zT
+0.013  +0.65 +0.84

0.045 |1.29 0.058 |1.07

+0.008 +0.26 +0.71

0.048 |2.67 0.128 | 0.67

+0.01 [ +0.59| +0.35 _
0.055 |1.60 0.088 0 VPA, PRM
+0.007] +0.23

PB: phnobarbital, VPA: sodium valproate, 1PZ: levomeproniazhe, Li:
ZT: zotepine, ES: estazolam, PRM: primidon, Ep:

BRE305 % & O'BLIERT @ 4 TRTH -7z,

Zh BOE%VCFEJE?‘Z@ 5% T ERAlEL
T, HIRKER, HIREE 1 B L o 1 304
8, EREE R, BIRE1 RF30mMS %, & AR3EE
B, SMR%E2~3 RERI%E, 4870~ 1 B, FHR
KEM DO 9 Bon ZfT o 2o LisL, Case
YL R¥RE% o MATEFE 7, Case
Y-H, Case HLD. (1) 12 S 2 BSME m o
BRI 8 [, Case H.D. (2) BEAIR B
BRI 0% 310 DR 38 L Ciedt Lo,

2. CBZ ®iflis F U'stzk

CBZ sy Tegretol® Rk (Ciba-Gcigy £H8D
2B, chromatogram |- ¢ RIZE B\~ CBZ
& Epo ok Ciba-Giegy # 5: &, gt 4 50
7z %O@Oaﬁﬁbﬁﬁﬂﬁoﬁﬁﬂ:&mhko

3. Rz

CBZ, Epo o Cp XEEB L v~ 777,
¥ (HPLC) KTHIE L, FHi DREMI Bl 5
BELA2, SExmgo | B %0.01MY v
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Fig. 1 The patterns of the diurnal oscillations
of the CBZ serum levles without lag
time

The solid lines represent the simulation curves

by using one compartment open model.

The measured levels of Case S.H. (1), T.T.,

Y.I. and Y.H. are represented by A, B, @

and [

—
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Fig. 3 The patterns of the diurnal oscillations

of the CBZ serum levels in Case H.D.

The pattern of No. 1 represents the time course
by three times per day dosing schedule and
No. 2 by four times per day.

The dash line represents the level of 8.0 pg/

ml. The side effects were appeared intermit-

tently above the level of 8.0 pg/ml.

173y v AfEEK (PH 5.0), £A&x/—-1, 7
b=PFIL%3.0:1.8:1.0& L, CBZ &

L0t Epo 13 0.1~30 pg/ml ¥ CEGHEERL,

Bl CBZ 98.5+3.2%, Epo 96.0+3.5% T

@Oﬁ:o
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Fig. 2 The patterns of the diurnal oscillations
of the CBZ serum levels with lag time

The measured levels of Case K.M. and S.Y.
“are represented by @ and O

)
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Fig. 4 The patterns of the diurnal oscillations
of the CBZ serum levels in the cases
with side effects

The measured levels of Case H.Y., T.S. and

S.H. (2) are represented by @, A and O

4. AEFHROBRIT
AE/BROIERBE/ 2 T X 5BITIT,
SRAFH B+ v 2 — D FACOM-M-170 & 5
CENVEL K%, BERHED CPH
RZEB O simulation Lk -V Fra v, —&
— SEIKO 9500 B4R LI, 7r /5421
Ci% NONLIN2? } link LT fH\v+5 DFUNC &
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CBZ o Cp HpyzE o YRR % Fig. 1~4
R L, %@?ﬁ;ﬂmob\fl!ﬁ&i’ﬁ’\’éo

1. CBZ ¢y cp | AZEE)

Fig. 1 wsusmumyre g WEBID < 5 v %R Uis,
Cr D HABEE & RIEBEO2EY T <l L
TCEB)E 12 31% (Case HLD. (2)) »B116%
(Case Y.L) ol 5345 L, FHi264+27% ¢
2o Hido & & { Case H.D. (2)ix4 SREIC
H5DT, 3 FROIDE1LE O RIE Tz, W%
B)Ri267+26% ¢ PR BRIROREE LB L, 4
BICIREApR % 1 KHEED RIVEBE LT, +
@ lag time % Table 1 KA Lice 2D 4 Glogs
By<x i3 Fig. 2 & Fig. 4 01 BWiem Lo s,
OIS\ CHREE O Cp 0 EHE M1z BT
BY, LOBBRIZFE2 952, 9% ¢ Teo

CBZ o Cp BpzEN: Fig. 1~4 mR L= 1
51 one compartment open model iz k., T
SERIL 2 7=, computer simulation iz f | b
Parameters {3 Table ] iR Zeitsh 2y N
Tl Op LBEBOMK, BAZNAES
Dbhicld, LoRmEsEY L > THEREKS
% (8@ e R HBB bhicts o
e ‘

2. CBZ ¢y Cp LEIfER & DRgE

Fig. 3 1z Case H.D. pp ¥ 4 BRORBR % 3\
e SEHER No. 1) & 4 EBEER (No. 2) o
CoZEBI%R LI, 3 B8 5RIz It BARSE 1 R
BRI v#y 2060 & SRk REIBR X 0 49 1 Bep o
R, 5o, ga RARBTHR D1
D, AEB L TE AL - A EEEERIx
H& Lize DR phenytoin 290 mg/day, pheno-
barbital 160 mg/day 32 “IFhd 34T By
SRTWR, K40 Cp iz 12.7~14.5 pg/ml,
19.0~21.8pg/ml Lig 34, v BB 2R &g
LTk, Lh25T, LZEWEME CBZ X
PLEEIH, TORFBPEIZ 8.0 #g/ml [ k¢
Boiz, RO BIfE A% Bon fo i ) 1 Z DR %
Table 2 &, #¢- Cp DEF< 5 v% Fig. 4 1z

0

Table 2 Side effects witl.i CBZ in four cases

Case Side Effects
H.D.(1) Ataxia, Diplopia, Drowsiness, Blurred
Vision
H.Y. Ataxia, Diplopia, Dizziness, Dysarthria
S.H.(2) Drowsiness, Blurred Vision
T.S. Drowsiness, Blurred Vision, Headache
,/
S " ¥=0.17x+0.93
A « 7 r=073 n=8
@ X7 p<0.
X a
ﬁ 2.04 //;/
% 7%
2 Y=0.12x+0.14
R L5 r=0.78 n=33
= p<0.01
= 1.0, .
N
)
0.5

0 2 4 6 3 10 17 11 16
CBZ (ug/mi)

Fig. 5 The correlation of the serum levels of
CBZ-10, 11-epoxide and CBZ
The measured levels of Case Y.H. arere presented
byxand other cases by -

RURo BUFAIL, BIRSEL ~ 2 BRlEm 61 ~
2SR L SR 1 B 5 2 ~ 3 BRI 2 o0
%ﬁ%m%ﬁ?%ﬁ@ﬁbb,mﬁm%ﬁﬁﬁu
8.0 ug/ml IJJ:“C%«)L*O.

3. Epo & CBZ ¢ Cp ¢

SEXNSE Licilid, 5 BEHIDB Iz o\
T, Epo 0 Cp ek Lk, ZofES Fig.

5 BAR L7z, Case Y.H. CTERLx 8 #tks

Bk < 83#fk ik, Epo » CBZ D Cp Dffiix
Y=0.12X+0. 14 THREEREBSS n, %
DFPISHIL 14. 443, 3% THot, Ldrl, Case
Y.H. CIXfs o it 36. 57, 0% & & <, Wz
D Cp kit Y=0.17X+0.93 DEE It EHHE
B3% 7%, oD, Epo » CBZ w45 Cp
12 10.5~46.9% + i3 5o EERREDI,

om % =z
CBZ i % H ¥ Bt 2338 < B I ETHATH
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3R LINTHY, EHEHEFRP oW T
3, IEHATILITFH35~408H512 Th 5 Dkt
L, BRAZCRERCERL, 1/2 i
B0, i, HLOHETIL, CBZ o Cp &#
EEOHBIZ LW EhTw3H50, CoE
HMO—2L LT CBZ RYBRE TR HHTHE
# (autoinduction) 23 B I HhTELHY, z o
BT, BA® 122 B M L oEHREN,
autoinduction DYICEETH B LB T\ %,
SERE LEARLARMEBRAECRY T3 %
b, RRHIEME L, FH64% bR BRED
ZEELELLOE Bb h i, FEHD pharma-
cokinetic parameters %, Vd/F 2% 0.75~2.67
liter/kg, clearance % 0.051~0.255 liter/hr/kg
LEAZEN K& Diehl ¥ 0 g0 = & &
CBZ o EFHL HL T BHTbh BN
ETHBLBRRIN, —7F, BB LTI,
CBZ 0 Ka O¥#51.0.80+0.35hr! T % b,
®RT5 2L AR H K% B % R T sodium
valproate (VPA) D Ka IRl L/NEhrote, &
o, EfX-TiE, Ka @ SD. kg3 o
B otc. Zhit CBZ 0RINHERER TR
B DThH LeRTEEL DN, BITH
RERC 1 FHEEORNEELRDL DL
2l LinLighih, BIRIFER O Cp 0FH M
BREFTHY, BRAEREL LTEELEZ A
2o

CBZ o Cp HANZBIEIcO\ Tk, Hoppenerl®
1368.5+21.2%, /PNEPI362% LWMELTED,
SEObhbhOER L EROHE LizER—T
Dol

CBZ oByf% & b BT 530LLT,
active metabolite ¢ 7] §& ¥ % H35 Epo 0fF
VD BB bh B, Eichelbaum® [3HTANA
EHEROEE M % T, CBZ & Epo o Cp
IRHEBAIT B2, O HITIS~55% L iX 6501 &
LT3, F0f, 6.6~21.2% DlETTED
BEYP 35y, MAMARCKRERETLED
AR T3 Lo HE D & 5M9, zhix Epo
DELECBEAZODZZEXTE LTV 3, #
%, SEO# R T %, CBZ & Epo niieow
T, REBR4HPRNTH o172, 1 FIDAR30%

YL ABELT L, BHE, Epo wounTii,
ILRELBHLTBY ACBRETITFETD

%,

fd L X 5 CBZ oEBEADHEEIOWT
BEA«OHRERDBH, TOTRIXIZEFE 6.0 8/
ml® L Xh T\ 5, SEKHN LicksR T, CBZ
D Cp A% 8.0 pg/ml Ll Lic CEWERORBE® A,
¥z Case H.D. 1T %5\~ T X 8.0 pg/ml LI ko
Cp % 7~ ¥ i B HcEfE RO MR B 28
1m0 BB 113 Cic Hoppener!®, Roberto??
LHHE LTI h, BEIff ARFEREY 8.0 pg/m!
ELTWw3B, Lo, CBZ oADK
6.0~8.0 #g/m! DIEFHEIE\ B RBFINB
TERIED, TORRDCTETGRERIBE
TH 5

Lk, CBZ © Cp HHEBIICOWT A EE
LT&id, ABCE LV BREE 2R TR
VPA % %, VPA o Cp HAHZEEZOWTIL
ilc#iss Lcds, ToBEl HE@ L cfmed
&b HMIEER, FRESRS JOTDTREEN ¥
T bhic Cp O X v £ 5 & LBl
parameters P38 5 hb LR LY, Zhig,
VPA % Ka pE#2.5hr 1 LA &L, RIRA
ERNTRE LTl IAEET H - 7 2%,
CBZ TIX & DRINDFHED Dl o T FIRIER]
B0 3~4 Ko Cp fEin s Ke % L ¢ VA/F
EFHTHC LR LALOBAEE L Ebh
oo LicdioT, CBZ % & 3% st bE iy para-
meters DE X1 B %8 Ll RERERVEE i 200 B
Th B, |

L L, CBZ o/ ViRl & EEE
fEREE T8 Cp fEx E@T5&, CBZ 0
Cp HREBIOBIMIEMNC & o T BIEL biib
BERRETHD LEL DL, '

AL O—x, FEFISEI0[ 6 A, FIBEAFRT
ADAESTRR Lz, iz, FEROBHEEY S
Ciba-Geigy #hiciE#E LE T,
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Summary

Diurnal Oscillation in Serum Levels of Carbamazepine
—A Pharmacokinetic Application and Correlations
with Serum Levels of Carbamazepine-1(, 11-epoxide—

Hideki Kido, Kouichi Kurata, Osamu Tabata, Kazuyuki Kishitani,
Nariyoshi Yamaguchi, Koichi Yokogawa, Fujio Ichimura

The diurnal oscillation of carbamazepine (CBZ) and the relationships between
serum levels (Cp) of CBZ and the appearance of side effects were investigated in nine
patients receiving chronic therapy with CBZ. Furthermore, in some cases, the Cp of
CBZ-10, 11-epoxide (Epo) were also investigated. Cp of CBZ were measured 7~10
points throughout a day and analyzed pharmacokinetically by using the nonlinear
least square regression program.

It was revealed that the mean diurnal oscillation of CBZ was 64+26% and the

‘time courses of the CBZ Cp were simulated very well by one compartment open

model. The minimal Cp were found in an early morning doses, while the maximum
were observed between three and four hours later the last doses. The values in early
morning doses were good reproducible in steady state conditions. However, in four
patients, the absorption of CBZ after morning doses was delayed about one hour
compared with other patients.

In all the cases, the mean absorption and elimination rate constants was 0.80=x
0.35hr™1 and 0.07=0.03 hr1, the values of clearance ranged from 0.051 to 0.255
liter/hr/kg and Vd/F ranged from 0.75 to 2,67 liter/kg.

The rate of the Cp of Epo to CBZ ‘showed the interindividual variation from 10.5
to 46.9%.

In four patients, the side effects (diplopia, drowsiness, ataxia, dizziness, dysarthria,
headache, blurred vision) were found especially for two or three hours after lunch and
evening doses. Side effects mentioned above were invariably appeared at levels=8.0
pg/ml of CBZ.

 These data underline the limitation of relying on a single drug determination of
CBZ and emphasize the necessity of pharmacokinetic applications for the optimal do-
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