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HCANABIRBROTAMABEICDOWT, EMIT %(C LY Phenobarbital (LIF
PB &85 ), Phenytoin (PHT &8%9 ), Primidone (PRM &H&3 ), Ethosuximide
(ESM &£853), Carbamazepine (CBZ £BES) 05 BEDOHTAMARIOMAREZ A
wL, FORALEHERFTL, ROFRERFE.

1. PBOmAEREOBAZHE 12FFD 10FICEWTHEDHTL R, OFREFRE
LT&Y, 26IICEWTE £15~30 % DEEE RO

2. PHT OmAREOBAZEHE 12FHD I FICTEOTARY KEH - 7.

3. PRM oM 2EORAZEHE IBFD 8 FICESWTAKRY KEL, Eo2&EHhHD
nr.

4. CBZ omaEEDOBARLTEE 6 FI2BICEWTREMN D, BAMREE 2 ~ BRI
c, mMPRENRSICEYTSERE RO,

5. ESM omFREOEALTHE 46l bICEDST, DPREFRELTH,

Diurnal variations in the serum concentration level of phenobarbital (PB),
phenytoin (PHT), primidone (PRM), ethosuximide (ESM) or carbamazepine (CBZ)
administered to epileptic children were examined by using enzyme immunoassay.

The results may briefly be summarized as follows.

1. The diurnal variation in the serum concentration of PB was very small in
10 of 12 cases examined, in which the concentration level remained very stable.
Two cases however showed, a wide fluctuation in the serum concentration of
PB ranging from *15 to 30% within a day.

2. The diurnal variation in the serum concentration of PHT was considerably

great in 9 of 12 cases examined.
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3. The diurnal variation in the serum concentration of PRM was considerably

large in 8 to 9 cases examined.

4. A considerably wide diurnal variation was found in the serum concentration

of CBZ for all of 6 cases examined, in which the concentration level tended to

reach the maximum 2 or 3 hours after the administration in the morning.

5. The diurnal variation in the serum concentration of ESM was minimal in

all of the 4 cases examined, where the concentration level remained very stable.
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hourly variation and coefficent of variation.

Serum PB level (pg/ml)

B. W. Dose 1 ’ Coefficent
Case e (keg) mg/day mg/kgd/ay hourly variation ‘ x } SD Varioeftion
1 o 35 6° 9° 12° 15° 18° 21° 24° ]
A | 16Y1lm | 18.5 120 6.5 59 65 60 62 62 60 58 58 60.5 2.24 3.7%
G| 7Y 1m | 10.5 50 4.8 1 19.6 17.8 19.3 22.2 20 20.5 19.6 19.8 | 19.9 1.15 5.8%
H |18Y 5m | 36 50 1.4 21 13 12 2 12 20 19 19 18.3| 5.87| 32.2%
J 4y 1m | 14 50 3.6 12 119 10 15 12 11 12 11.5 1.66| 14.4%
L | 4Yv1lm | 21.5 40 1.9 3.5 3.3 3.5 3.2 3.13.1 3.1 2.9 3.2 0.20 6.1%
3°30°  6°30° 10°30" 15°30"  22°30
B |22V 2m | 48.5 120 2.5 43.5  47.5  45.3  43.5  41.5 | 44.3] 2.02 4.6%
C |22V 6m | 38.5 80 2.1 44.5  40.0  36.0  40.5  42.5 | 40.7| 2.84/ 7.0%
D |20V 7m | 34 80 2.4 | 31.4 28.8 28.2 27.8 29.8 | 29.2 1.29] 4.4%
E | 15Y 9m | 24.5 70 2.9 20.6  22.4 21.2 21.2  20.0 | 21.1] 0.80] 3.8%
F [17Y Im | 25 60 2.4 19.5  19.8 17.5 18.4  18.8 | 18.8 0.82 4.3%
[ |15V 6m | 27 50 1.9 11.9  13.4  13.3  13.4  14.1 | 13.2 0.72 5.4%
K |16V 2m | 31 40 1.3 7.9 7.6 7.8 7.8 8.0 7.8/ 0.13) 1.7%

mean+SD 7.8+7.9%
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Diurnal variation of serum PB level.

Table 2. Serum PHT concentrations with hourly variation and coefficent of variation.

Dose Serum PHT level (ug/ml) Coefficent
Case| Age Bw., | 00 ————— e of
(kg) mg/day mg/kgd/ay‘ hourly variation ‘ X ’ SD ‘ivariation
C[3° 67 90 120 15° 18° 21° 24°| | | ‘
A | 16Y1lm | 18.5 100 5.4 | 6.5 6.6 6.0 6.2 6.0 6.1 6.5 7.1 6.4 0.35 5.5%
B | 7V Im | 10.5 50 48 109 0.6 1.7 1.2 1.1 1.2 1.8 0.4 1.1/ 0.45 40.8%
C | 18Y 5m | 36 | 50 1.4 10.3 0.3 0.4 0.3 0.6 0.6 0.6 0.5| 0.5 0.13 29.4%
D |12V 2m | 185 50 2.7 130 1.9 1.4 2.9 2.6 3.4 3.2 3.0| 2.7 0.64 24.0%
E | 6Y 3m | 20 70 3.5 | — 2.3 2.0 2.0 2.1 2.6 4.3 4.9 2.9 1.11 38.6%
F |13y 6m | 26.5 100 3.8 1.2 1.0 1.0 1.0 0.7 1.7 1.8 1.5| 1.2 0.36 29.4%
3°30°  6°30° 10°30" 15°30"  22°30
G |20V 7Tm | 34 120 3.5 1.3 1.0 0.9 0.7 0.6 0.9 0.24 27.2%
H |15Y 9m | 24.5 100 4.1 0.9 1.3 0.8 0.7 1.1 1.0l 0.22 22.4%
I | 22Y 2m | 48.5 150 3.1 2.3 2.1 3.0 3.6 4.5 3.1 0.88 28.3%
J |25V 5m | 52.5 150 2.9 1.7 2.3 1.9 2.0 1.5 1.9 0.27 14.4%
K | 15Y Om | 37.5 120 3.2 2.1 1.8 1.4 1.7 2.1 1.8/ 0.26 14.5%
L |22Y 6m | 38.5 150 3.9 1.9 3.2 1.6 2.4 3.0 | 2.4 0.61 25.4%

mean+SD 25.0+9.6 %
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Fig. 2. Diurnal variation of serum PHT level.
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Table 3. Serum PRM concentrations with hourly variation and coefficent of variation.

Coefficent

Dose Serum PRM level (ug/ml)
Case Age B.W. — — — of
(kg) mg/daymg/kgd/ay hourly variation ‘ x ‘ SD | variation
T [ S 13° 6° 9° 12° 15° 18° W’ﬂ“j ' -
A | 16Y1Im | 18.5 400 21.6 | 9.2 15.4 14.5 12.3 11.4 10.6 11.0 10.3 | 11.8 1.99 16.8%
B | 18Y 5m | 36 400 11.1 /7.0 49 4.5 7.5 7.0 9.510.0 80 7.3 1.82 24.9%
C | 14Y 9m | 26.5 100 3.8 /1.5 — 1.1 1.7 2.5 3.0 1.1 1.6 1.8/ 0.66 37.0%
D | 13V 6m | 26.5 500 18.9 | 5.6 4.6 7.3 7.3 7.5 9.010.8 9.2 7.7 1.87| 24.4%
T3°30° 6°30° 10°30° 15°30"  22°30"
E | 22V 2m | 48.5/ 500 10.3 5.0 6.6 5.6 7.7 6.6 6.3 0.93 14.8%
F | 25Y 5m | 52.5 1000 19.0 7.3 10.5 10.3 11.6 11.6 10.3| 1.58 15.4%
G | 24Y 8m | 63 1500 23.8 17. 4 12.6 15.5 16.3 20.0 | 16.4 2.42 14.8%
H | 15Y Om | 37.5 1000 26.7 17.0 14.3 15.9 14.5 17.6 15.9/ 1.31] 8.3%
I |22V 6m 38.5; 500 13.0 8.9 4.2 8.2 11.9 10.8 | 8.8} 2.65 30.1%

mean+SD 20.7+8.5%
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Serumlevel

°/0

A:16y1im, 400mg/day D:13y6m, 500mg/day G: 24y8m,1500mg/day
B:18y5m, 400 - E:22y2m, 500 = H:15y0m,1000
C:14y9m,100 = F:25y5m,1000 * [ :22y6m, 500

Fig. 3. Diurnal variation of serum PRM level.

Table 4. Serum CBZ concentrations with hourly variation and coefficent of variation.

Coefficent

i " B.W Dose ‘ Serum CBZ level (ug/ml)
Case ge e e — - - of
(kg) mg/daymg/kga/ay hourly variation ‘ x ‘ SD  variation
o ' 3°30°  6°30° 10°30" 15°30° 22°30/
A | 16Y2m 31 400 12.9 11.7 10.8 16.0 15.3 16.5 14.1) 2.34) 16.7%
B | 15¥9m 24.5 650 26.5 5.7 4.5 8.3 7.5 7.7 6.7 1.42| 21.0%
C | 20Y7Tm 34 | 550 16.2 | 4.4 4.2 6.2 4.4 4.0 4.6/ 0.79 17.1%
D | 15Y6m 27 300 11.1 i 3.7 2.0 5.3 3.4 2.9 3.5 ].O9i 31.4%
E | 22Y2m 48.5 300 6.2 | 1.5 — 2.4 4.2 2.4 2.6 0.98 37.4%
|
F | 17¥1Im 25 300 12 l 1.1 1.0 1.9 2.6 2.2 1.8 0.62‘ 35.3%
mean+SD 26.5+8.5%
Serum level
°/o
140
120
10? 1 22 hrs.
80 1
60 Dose
A 16y2m  400mg/day
B 15y9m 650 -
C 20y7m 550 -
D 15y6m 300
E 22y2m 300

F 17yim 300

Fig. 4. Diurnal variation of serum CBZ level.
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Table 5. Serum ESM concentrations with hourly variation and coefficent of variation.
‘ Dose Serum ESM level (pg/ml) Coefficent
B. W. R S ]
Case Age (ke) rTTITT ‘ ‘ of
g mg/day g gday hourly variation | x | SD |variation
! - S - - S B
| 4°30" 8° 11° 16°  21°30" |
A | 10Y 2m | 21.5 400 18.6 90 88 79 79 79 ‘ 83 | 4.94  6.0%
B |22y 2m | 48.5 800 16.5 63 — 75 96 82 |79 |11.94 15.1%
C | 17Y 1m | 25.00 600 | 24.0 67 61 86 79 70 | 72.6| 8.87 12.2%
‘ 2° 6° 10° 12° 14° 16° 19° 22° 771 \
D | 16Y1lm | 185 250 | 13.5 59 65 60 62 62 60 58 58 | 60.5 2.24 3.7%
mean+SD 9.3+4.6 %
Serum level . S sl R A i e [
TR & 10 U oD 7E IR
h TEASUCHEIZ B B> AT 7
1201 T & R L S
A S HE D P D
- - 50 % 1= F 12 B Dl
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T i <, B5 S Em oM
A;10y2m 400 mg/day TR EANE T RTBI
B;22y2m 800 SOHNXF 5T
C:17y1m 600 5ifgﬁﬁﬁ%*°
D:16yllm 250 <A =Y Lt AN
Fig. 5. Diurnal variation of serum ESM level. Ao D i e B A3 E IR
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