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A Study on Plasma Concentration of Antiepileptic
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Part 2. Change of Plasma Level with Time
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$#TAMAED 55 Phenobarbital(PB), Phenytoin(PHT), Carbamazepine(CBZ),
Sodium Valproate (SV) # AL, HEEEZ AL &L AlRPO RABEZ HRIC
Ultrafree® [C & Z[B4NRBE AL, BR&EE EMIT® [CL YR TANAEMFTRRE
LEAFRANBREAT2EBMICTVUTORRERL. L

1) PB (3% 3MA% 2BMT EEREAZL, ZOMBREL ZAERANREEH
50 % & WS —EDOERAFEERTHRERL.

2) PB.PHT - CBZ- SV Om#REDANHKB TS, REBELEAFHAGIRERR
WiER% =L, PB. PHT T EA#BE/ &M o7ch, CBZ- SV TRHRAELEBHR
HHMT:.

3) 14M PB-PHT - CBZ 0apiE—BHE Ehi-4 EHT, A—KHTERIEAD
AFEET- 752, PB:-CBZ O#ERFEE—FLTWh, PHT TEF 2 FlICELTXE
REEDROLRT.

Plasma concentration levels of phenobarbital (PB), phenytoin (PHT), carbama-
zepine (CBZ) and sodium valproate(SV) were determined in an adult inpatient
who had no disease of the liver and kidney by enzyme immunoassay technique
(EMIT®) with an attention focused to the changes in the passage of time. Initial-
ly, the total level was determined and then protein free plasma water was
obtained by the Ultrafree® ultrafiltration to determine the unbound form level.
Results were as follows:

1) The PB level reached a steady state two weeks after initiation of the
medication, during which the total level and the unbound form level remained
constant at about 50 %.

2) In the diurnal variation in the plasma levels of PB, PHT, CBZ and SV,
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there was a strong correlation between the total level and the unbound form
level. The diurnal variation was small with PB and PHT but large with CBZ

and SV.

3) A series of measurements was done for three times a year under the

same condition in four cases to which the fixed doses of PB, PHT and CBZ were

administered throughout the course. Analysis of the measurements showed that

the levels of PB and CBZ were almost constant, while a big change in levels was

observed in the two cases with PHT.
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Fig. 1. Plasma PB level up to steady state
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Fig. 2. Diurnal variation of plasma PB
level




106 N g B

Plasma level

%
IZOW

100

80-

2:00 6:00 10:00 14:00 18:00 22:00

1201 @ Unbound N=8

1004

80~
2:00 6:00 10:00 14:00 18:00 22:00
Fig. 3. Diurnal variation of plasma PHT
level
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Fig. 4. Diurnal variation of plasma CBZ
level
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Fig. 5. Diurnal variation of plasma SV
level

Table 1. Correlation between total and
unbound plasma level
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Table 3. Coefficient of variation of

plasma SV level

N | Total level |Unbound level

1 H 3EHS
1B 2 @E#E

25.2+3.73
32.8+4.78

27.6+3.53
30.1+4.65

N | regression linel r i P

PB | 80 | y=0.44x+2.20 | 0.963 | p<{0.001
PHT | 48 | y=0.11x—0.10 | 0.968 | p<{0.001
CBZ | 36 | y=0.18x—0.08 | 0.969 | p<{0.001

SV | 36 | y=0.15x—0.95 | 0.877 | p<0.001
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Fig. 6. Diurnal variation of per cent
unbound antiepileptic drugs

Table 4. Coefficient of variation of per
cent unbound antiepileptic drugs

Table 2. Coefficient of variation of plasma
antiepileptic drug Levels

Total level Unbound level

PB 4.8+2.27 4.2+1.25
PHT 8.5+4.20 10.0+£3.66
CBZ 19.0+3.64 20.945.97

SV 27.745.44 28.4+4.11

N C Vv,
PB 10 5.9+2.45
PHT 8 10.6+£3. 92
CBZ 6 8.7+1.54
SV 6 12.5+3.46

18 2« DIEFIC I 5 BAFER AR O HIHER

otk Fig. 6 o<,
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1HZBEL T—EL TbTRINC L 2R E -
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Fig. 7. Total plasma PB, PHT and CBZ

levels in one year
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P 5 OIS DAl O PRSI LB T AUTERIRIG
AbLEATHWESHTHS. Larl, kDA
TA DA EE TR 5P Tl PRE
LLTREBE AVWOR TS Z EXEL,
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L RE < REICEE AR LA RIS EE & 7o B 1H
FARRD BRI, EED Bk FBIEN FRS
h, EfECuLEIERRBLOBRELS %1
»1 HoREEKEAHECL, BElb L IIHRE
FOMEBIMNEEL W EEL bR,
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PSEMIT® o JIE THRIELY T Ed o Tfcie®d
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