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Elucidation of pharmacokinetics fluctuation factors by ketogenic diet
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The ketogenic diet is hyper high-fat/low-carbohydrate diet that helps to

control seizures in patients with refractory epilepsy. Phenytoin is used for epilepsy, and phenytoin
elimination is a saturable process obeying Michaelis-Menten kinetics. High-fat diet and
high-fat/high-cholesterol diet may affect the expression and activity of drug-metabolizing enzymes.
In this study, we clarified the effects of the ketogenic diet on phenytoin pharmacokinetics. In
enzyme inhibition study, a -linolenic acid and linoleic acid contained in the ketogenic diet
inhibited the metabolism of phenytoin. In vivo pharmacokinetic study, simultaneous administration of
phenytoin and o -linolenic acid decreased the oral clearance of phenytoin. These results suggest
that polzunsaturated fatty acids contained in the ketogenic diet are factors of the phenytoin
pharmacokinetics fluctuation.
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Control diet Ketogenic diet
Body Weight (g 286.3 £ 12.6 246.0 £ 9.2 *
Liver (g 10.6 = 1.02 7.70 £ 0.49 *
Liver/Body Weight (%) 3.72 £ 0.36 3.42 £ 0.09
Kidney (® 0.74 £0.02 0.70 + 0.02 *
Epididymal fat (g) 4.87 £ 0.67 3.71 £ 1.07

Values are expressed as means + SD (n = 3). * Significant differences from the control

diet group at p < 0.05.
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Control diet  Ketogenic diet

Total protein

Albumin

Aspartate aminotransferase
Alanine aminotransferase
Total-Cholesterol
Triglyceride

Low density lipoprotein cholesterol (mg/dL)
High density lipoprotein cholesterol (mg/dL)

Glucose
Acetoacetic acid
3-Hydroxybutyric acid

(g/dL) 54 0.2 48 £03
(g/dL) 40 *02 3.6 03
(IU/L) 763 £ 136 89.7 £ 21.1
(TU/L) 553 £ 7.0 81.0 £ 235
(mg/dL) 42.7 £ 35 333 + 21
(mg/dL) 933 +£550 533 + 119

3.0 £ 0.0 3.7+ 12

19.7 £ 1.5 173 £ 0.6

(mg/dL) 175.7 £ 248 1683 % 16.4
(umol/L) 16.7 £ 11.4 197.0 £ 652 *
(umol/L) 96.0 * 12.1 1436.3 * 4174 *

Values are expressed as means = SD (n = 3).

* Significant differences from the control diet group at p < 0.05.
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White bar, control diet; Black bar, ketogenic diet.
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in vivo

4’-HPPH formation

Values are expressed as means + SD (n = 3). Open circle, control diet; closed circle, ketogenic
iet.
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A a-Linolenic acid (C18 : 3 n-3) B : Linoleic acid (C18 : 2 n-6)
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Values are expressed as means+  SD (n = 3-6). Pand A represents a-linolenic acid (C18 : 3 n-3). Open circle, control; dosed circle, 10
uM; closed triangle, 50 uM; dosed square, 100 pM; closed rhombus, 200 uM. Panel B represents linoleic acid (C18 : 2 n-6). Open circle,
control; closed cirde, 10 uM; dosed triangle, 100 uM; dosed square, 1,000 uM; dosed rhombus, 5,000 uM. Panel C represents oleic acid
(C18: 1). Open circle, control; closed cirde, 10 uM; closed triangle, 100 uM; closed square, 1,000 uM; closed rhombus, 4,000 pM. Panel
D represents stearic acid (C18 : 0). Open circle, Dimethyl sulfoxide (DMSO) control; closed circle, 10 uM; closed triangle, 100 uM;
closed square, 500 uM.
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