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Determination of Concentrations of Antiepileptic Agents in Saliva
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We intended to determine the concentrations of antiepileptic agents in saliva, as a
substitute of serum, by the fluorescence polarization immunoassy technique, using the TDx
analyzer (Dainabot). It had been considered that it would be difficult to handle a very
small amount of saliva samples (2-10 ul) with the TDx analyzer because of its high visco-
sity. However, the drug concentrations in saliva could be determined by the analyzer
after the saliva sample was diluted with an equal volume of saline. Using the salivary
concentrations determined by this technique, we could obtain the simple and practical
equations, which correlate the total concentrations of drugs in serum (Ct) with those in
saliva (Cs) without taking the salivary pH into consideration as follows: 1) phenytoin
(PHT): Ct=9.422 Cs, r=0.965, n=5; 2) phenobarbital (PB): Ct=4.261 Cs, r=0. 883, n=
27; 3) carbamazepine (CBZ): Ct=3.200 Cs, r=0.734, n=10.

As for sodium valproate (VPA), we could predict the maximal saturated concentration
of the bound drug (Cb) with serum protein as 102 ug/ml from double-reciprocal plot be-
tween the bound and free (Cf) concentrations in serum as follows: 4) sodium valproate :
Cb~1=0. 05756 Cf~1+0.00981, r=0.850, n=38. And this maximal value of Cb would in-
directly support the upper therapeutic range (about 100 gg/ml) of VPA in Japanese.
However, the above equations must be reconstructed in each laboratory, because they

were obtained from a small population.
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Tab. Within-day Precision Test of PB, PHT, VPA, CBZ, Added in Control Saliva

PB (ug/ml) PHT (ug/ml) VPA (pg/ml) CBZ (ug/ml)
Added Found Added  Found Added Found Added Found
1.0 0. 98 0.5 0.49 0.5 0. 46 0.5 0.51
2.5 2.29 1.0 1. 00 1.0 1.19 1.0 1.14
5.0 4.52 2.0 2.01 2.5 2.31 2.0 1. 96
10.0 9.73 3.0 3.13 5.0 5.13 3.0 3.31
Each “Found” data represents the mean of three determinations.
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Fig. 1

Relationship between serum and saliva concentrations of PHT in three epileptic patients.

A) Relationship between total saliva concentrations (Cs) and total serum concentrations (Ct).
Ct=0.422Cs, r=0.965, AIC=21.400, SS=48. 426, Se=4. 018, N=5

B) Relationship between total serum concentrations (Ct) and free serum concentrations (Cf).
Cf=0.0742 Ct, r=0. 936, AIC= —3.333, SS=0. 344, Se=0.339, N=5
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Fig. 2 Relationship between serum and saliva concentrations of PB in 21 epileptic patients.
A) Relationship between total saliva concentrations (Cs) and total serum concentrations (Ct).
Ct=4. 261 Cs, r=0.883, AIC=162. 007, SS=374. 723, Se=3. 872, N=27
B) Relationship between total serum concentrations (Ct) and free serum concentrations (Cf).
Cf=0. 475 Ct, r=0.962, AIC=95.542, SS=31. 962, Se=1.131, N=27
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Fig. 3 Relationship between serum and saliva concentrations of CBZ in 7 epileptic patients.
A) Relationship between total saliva concentrations (Cs) and total serum concentrations (Ct).
Ct=3.200Cs, r=0.734, AIC=25.731, SS=10.731, Se=1. 158, N=10
B) Relationship between total serum concentrations (Ct) and free serum concentrations (Cf).
Cf=0.231Ct, r=0.868, AIC=—10.473, SS=0.287, Se=0. 190, N=10
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Fig. 4 Relationship among total (Ct), bound (Cb) and free serum (Cf) concentrations of VPA in

23 epileptic patients.

A) Linear equation. Cf=0.0932 Ct, r=0.807, AIC=159. 891, SS=63. 734, Se=1.331, N=38
B) Quadratic equation. Cf=0. 00163 Ct2?, AIC=164.469, SS=71.916, Se=1.433, N=38
C) Double-reciprocal plot. Cb=1=0. 0575 Cf~1+0. 00981, r=0. 850, AIC= —248. 478,

SS=0. 001302, Se=0. 00601, N=238
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