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	E19
	P4
	Adult

	Cortex
	2.5%  1.0
	3.6%  1.4
	2.2%  1.3

	Brainstem
	4.3% ± 1.3
	4.0% ± 1.1
	4.5, 3.6%

	Thymus
	30.0%
	27.1% ± 5.4
	5.1, 24.3%



Table 1A. Estimation of residual vascular space illustrated in Figure 1. Cortex/plasma, Brainstem/plasma and Thymus/plasma concentration ratios (%) of 3H-dextran in rats at E19, P4 and in non-pregnant female adults, collected 5 minutes after a single intravenous injection of radioactive tracer (3H-dextran). Mean ± standard deviation (SD). E19; n=6, except for thymus where a single sample was obtained by pooling (1 litter), P4; n=3-5, adult; n=2-3.




	Valproate

	15 min
	30 min
	60 min
	90 min

	CSF
	47.3, 49.6%
	42.1% ± 1.7
	51.2, 45.4%
	44.2, 46.9%

	Cortex
	36.6, 33.9%
	35.2% ± 1.0
	38.4, 30.7%
	31.4, 32.1%

	Brainstem
	30.8, 17.6%

, 
	33.2% ± 3.9
	28.10, 15.0%
	17.1, 30.6%

	Thymus
	7.3, 9.2%
	15.3% ± 1.0
	24.0, 0.2%
	8.7, 10.4%






	Lamotrigine

	30 min
	60 min
	90 min
	120 min

	CSF
	23.6% ± 4.8
	15.18, 10.97%
	19.3, 12.3%
	21.0, 25.4%

	Cortex
	60.5% ± 23.8
	44.3, 33.3%
	57.7, 44.9%
	54.8, 52.5%

	Brainstem
	53.6% ± 25.6
	51.8, 32%
	58.4, 52.1%
	47.9, 62.5%

	Thymus

	268.5% ± 92.1
	281.3, 234.8%
	382.4, 288.3%
	355.4, 314.3%



Table 2A. Time-course of valproate and lamotrigine entry in P4 rats illustrated in Figure 2. CSF/plasma, cortex/plasma, brainstem/plasma, and thymus/plasma concentration ratios (%) of valproate (single intraperitoneal injection of 100mg/Kg valproate with radioactive tracer 3H-valproate) or lamotrigine (single intraperitoneal injection of 20mg/Kg with 3H-lamotrigine). Samples were collected between 15 and 120 min after injection. 








	

	10mg/Kg
	30mg/Kg
	100mg/Kg
	200mg/Kg

	E19 - CSF
	-
	90.0% ± 54.0
	70.3% ± 21.6
	-

	E19 - Cortex
	-
	49.3% ± 24.1
	36.1% ± 10.5
	-

	E19 - Brainstem
	-
	45.3% ± 12.9
	39.0% ± 7.4
	-

	P4 - CSF
	27.5% ± 5.0
	32.1% ± 6.0
	42.1% ± 1.6
	50.8% ± 6.9

	P4 - Cortex
	19.2% ± 2.8
	21.7% ± 1.0
	35.3% ± 1.0
	38.1% ± 4.1

	P4 - Brainstem
	16.7% ± 4.6
	18.0% ± 1.6
	33.2 ± 3.9
	35.8% ± 4.1

	Adult - CSF
	11.9% ± 1.8
	10.0% ± 1.6
	15.6% ± 1.0
	25.5% ± 4.0

	Adult - Cortex
	9.0% ± 1.4
	6.7% ± 1.4
	9.6% ± 0.9
	13.2% ± 3.2

	Adult - Brainstem
	8.3% ± 1.3
	7.7% ± 2.5
	10.7% ± 0.7
	15.2% ± 2.5



Table 3A. Dose response entry of valproate, illustrated in Figure 3. CSF/plasma, Cortex/plasma and Brainstem/plasma concentration ratios (%) in E19, P4 and non-pregnant female adult rats, collected 30 minutes after a single intraperitoneal injection of valproate with radioactive tracer (3H-valproate). Mean ± SD; n=3-5




	
	6mg/Kg
	20mg/Kg
	40mg/Kg

	E19 - CSF
	19.2% ± 5.5
	12.3% ± 3.6
	-

	E19 - Cortex
	41.8% ± 9.5
	31.2% ± 8.6
	-

	E19 - Brainstem
	46.2% ± 12.8
	37.3% ± 10.5
	-

	P4 - CSF
	16.2% ± 2.2
	23.6% ± 4.8
	18.2 ± 3.2

	P4 - Cortex
	42.6% ± 6.9
	60.5% ± 23.8
	47.1% ± 5.7

	P4 - Brainstem
	34.2% ± 12.5
	53.6% ± 25.6
	50.0% ± 12.5

	Adult - CSF
	24.3% ± 5.4
	18.5% ± 2.4
	-

	Adult - Cortex
	62.9% ± 11.4
	63.7 ± 6.1
	-

	Adult - Brainstem
	65.9% ± 10.4
	64.5% ± 7.9
	-



Table 4A. Dose response entry of lamotrigine, illustrated in Figure 4. CSF/plasma, Cortex/plasma and Brainstem/plasma concentration ratios (%) in E19, P4 and non-pregnant female adult rats, collected 30 minutes after a single intraperitoneal injection of lamotrigine with radioactive tracer (3H-lamotrigine). At E19 injections were to mother. Mean ± SD; n=3-12.








	Valproate
	E19
	P4
	Adult

	CSF
	70.3% ± 21.6
	42.1% ± 1.6
	15.6% ± 1.0

	Cortex
	36.1% ± 10.5
	35.2 ± 1.0
	9.3% ± 0.7

	Brainstem
	39.0% ± 7.4
	33.2% ± 3.9
	10.1% ± 1.4




	Lamotrigine

	E19
	P4
	Adult

	CSF
	12.3% ± 3.6
	23.6% ± 4.8
	18.5% ± 2.4

	Cortex
	31.2% ± 8.6
	60.5 ± 23.9
	63.7 ± 6.1

	Brainstem
	37.3% ± 10.5
	53.6% ± 25.6
	64.5% ± 7.9



Table 5A. Age comparison of drug entry, illustrated in Figure 5. CSF/plasma, Cortex/plasma and Brainstem/plasma concentration ratios (%) of valproate or lamotrigine at E19, P4 and in non-pregnant female adult rats collected 30 minutes after a single intraperitoneal injection of 100mg/Kg valproate or 20mg/Kg lamotrigine respectively. Mean ± SD. n=3-8. 




	
	0mg/Kg LTG
	2mg/Kg LTG
	6mg/Kg LTG
	12mg/Kg LTG
	20mg/Kg LTG

	E19 - CSF
	72.3% ± 6.1
	-
	72.2% ± 6.1
	-
	-

	E19 - Cortex
	55.5% ± 4.2
	-
	46.7% ± 3.1
	-
	-

	E19 - Brainstem
	59.1% ± 4.5
	-
	47.9% ± 3.4
	-
	-

	P4 - CSF
	32.1% ± 6.0
	32.1%± 10.8
	34.7% ± 2.4
	34.2% ± 5.8
	31.2% ± 1.8

	P4 - Cortex
	21.7% ± 1.0
	28.1% ± 5.4
	27.6% ± 3.6
	26.8% ± 3.6
	24.9% ± 0.7

	P4 - Brainstem
	18.0% ± 1.6
	21.6% ± 8.2
	22.6% ± 1.6
	20.7% ± 1.4
	19.7% ± 1.7

	Adult - CSF
	10.0% ± 1.6
	-
	14.1% ± 1.8
	-
	-

	Adult - Cortex
	6.7% ± 1.4
	-
	8.3% ± 2.1
	-
	-

	Adult - Brainstem
	7.7% ± 2.5
	-
	9.5% ± 1.7
	-
	-



Table 6A. Valproate entry into CSF and brain in combination therapy illustrated in Figure 6. All animals received 30mg/kg of valproate with radioactive tracer (3H-valproate) as a monotherapy, or in combination with different doses of lamotrigine. CSF/plasma, Cortex/plasma and Brainstem/plasma concentration ratios (%) in E19, P4 and non-pregnant female adult rats of valproate, collected 30 minutes after intraperitoneal injections. Mean ± SD. n=3-10.





	
	0mg/Kg VPA
	30mg/Kg VPA

	P4 - CSF
	16.7% ± 2.2
	21.4% ± 4.0

	P4 - Cortex
	42.6% ± 6.9
	58.7% ± 7.1

	P4 - Brainstem
	34.2% ± 12.5
	48.4% ± 4.4

	Adult - CSF
	24.3% ± 5.4
	22.0% ± 1.9

	Adult - Cortex
	62.9% ± 11.4
	57.1% ± 4.8

	Adult - Brainstem
	65.9% ± 10.4
	59.4% ± 4.0




Table 7A. Lamotrigine entry into CSF and brain in combination therapy, illustrated in Figure 7. All animals received 6mg/kg of lamotrigine with radioactive tracer (3H-lamotrigine) as a monotherapy, or in combination with 30mg/kg of valproate. CSF/plasma, Cortex/plasma and Brainstem/plasma concentration ratios (%) in P4 and non-pregnant female adult rats of lamotrigine, collected 30 minutes after intraperitoneal injections. Mean ± SD. n=3-4.





	
	Acute
	Chronic

	E19 - CSF
	87.5% ± 18.5
	69.2% ± 21.7

	E19 - Cortex
	64.4% ± 10.8
	49.1% ± 9.7

	E19 - Brainstem
	56.6% ± 5.8
	54.5% ± 8.4

	P4 - CSF
	42.1% ± 1.6
	53.8% ± 11.6

	P4 - Cortex
	35.3% ± 1.0
	39.5% ± 6.8

	P4 - Brainstem
	33.2% ± 3.9
	35.5% ± 7.3

	Adult - CSF
	15.4% ± 1.5
	13.9% ± 3.1

	Adult - Cortex
	9.3% ± 0.7
	5.9% ± 1.9

	Adult - Brainstem
	10.1% ± 1.4
	6.7% ± 1.9




Table 8A. CSF and brain entry of valproate with or without chronic drug feeding illustrated in Figure 8. CSF/plasma, Cortex/plasma and Brainstem/plasma concentration ratios (%) in E19, P4 and non-pregnant female adult rats of valproate, collected 30 minutes after intraperitoneal injections of 100mg/Kg valproate with radioactive tracer (3H-valproate). Dams of the chronic group were treated with a special feed containing valproate for at least two weeks prior to mating whereas dams of the acute group received a control feed. Non-pregnant female adult rats in the chronic group were treated with a special feed containing valproate for at least three weeks prior to experimentation. Mean ± SD. n=3-6.








	
	Placental Transfer

	30mg/Kg Valproate
	38.2% ± 4.4

	100mg/Kg Valproate
	71.3% ± 11.5

	100mg/Kg Valproate Chronic
	36.2% ± 16.8

	6mg/Kg Lamotrigine
	39.3% ± 7.5

	20mg/Kg Lamotrigine
	27.1% ± 11.7
















Table 9A. Placental transfer of valproate or lamotrigine, illustrated in Figure 9. Fetal plasma/maternal plasma concentration ratios (%) of valproate (B) collected 30-110 minutes after an intraperitoneal injection to the mother of valproate with radioactive tracer (3H-valproate) and fetal plasma/maternal plasma concentration ratios (%) of lamotrigine (D) collected 40-170 minutes after an intraperitoneal injection to the mother of lamotrigine with radioactive tracer (3H- lamotrigine). Mean ± SD. n=5-12.



	Valproate

	10mg/Kg
	30mg/Kg
	100mg/Kg
	200mg/Kg

	E19

	-
	33.9%
	45.7%
	-

	P4
	2.0% ± 4.5
	1.1% ± 1.9
	15.3% ± 1.1
	13.2% ± 6.6

	Adult
	10.9% ± 4.4
	9.1% ± 5.3
	6.0% ± 5.4
	11.8% ± 5.1



	Lamotrigine

	6mg/Kg
	20mg/Kg
	40mg/Kg

	E19

	157.1%
	225.8, 172.9%
	-

	P4
	191.9% ± 23.2
	268.5% ± 92.1
	273.6% ± 82.1

	Adult
	178.3% ± 58.9
	190.8% ± 38.1
	-



Table 10A. Dose response entry of valproate and lamotrigine into the thymus. illustrated in Figure 10. Thymus/plasma concentration ratios (%) of valproate or lamotrigine at E19, P4 and in non-pregnant female adult rats collected 30 minutes after a single intraperitoneal injection of either drug. Mean ± SD. n=3-4.


	
	E19
	P4
	Adult

	Valproate
	45.7%
	15.3% ± 1.0
	9.0% ± 1.1

	Lamotrigine

	225.8, 172.9%
	268.5% ± 92.1
	190.8% ± 38.1



Table 11A. Age comparison of drug entry into the thymus, illustrated in Figure 11. Thymus/plasma concentration ratios (%) of valproate or lamotrigine at E19, P4 and in non-pregnant female adult rats collected 30 minutes after a single intraperitoneal injection of 100mg/Kg valproate or 20mg/Kg lamotrigine respectively. Mean ± SD. n=3.



	Valproate
	0mg/Kg LTG
	2mg/Kg LTG
	6mg/Kg LTG
	12mg/Kg LTG
	20mg/Kg LTG

	E19

	42.7%
	-
	31.0%
	-
	-

	P4
	1.1% ± 1.9
	9.5% ± 5.3
	11.2% ± 6.4
	7.2% ± 6.6
	10.7% ± 8.9

	Adult
	9.1% ± 5.3
	-
	10.1% ± 2.4
	-
	-




	Lamotrigine

	0mg/Kg VPA
	30mg/Kg VPA

	P4
	191.9% ± 23.2
	286.3% ± 36.8

	Adult
	178.3% ± 48.9
	173.3% ± 47.5




Table 12A Valproate and lamotrigine entry into the thymus in combination therapy. illustrated in Figure 12. Thymus/plasma concentration ratios (%) of valproate at E19, P4 or non-pregnant female adult rats collected 30 minutes after intraperitoneal injections of 30mg/kg of valproate with radioactive tracer (3H-valproate) as a monotherapy, or in combination with different doses of lamotrigine (LTG). Thymus/plasma concentration ratios (%) of lamotrigine at P4 or non-pregnant female adult rats collected 30 minutes after intraperitoneal injections of 6mg/kg of lamotrigine with radioactive tracer (3H-lamotrigine) as a monotherapy, or in combination with 30mg/kg of valproate (VPA). Mean ± SD; n=3-4. 


	
	Acute
	Chronic

	E19

	39.3%
	44.4%

	P4
	15.3% ± 1.1
	14.2% ± 3.1

	Adult
	8.9% ± 1.1
	6.8% ± 2.3




Table 13A. Entry of valproate into the thymus with or without chronic drug feeding, illustrated in Figure 13. Thymus/plasma concentration ratios (%) of valproate at E19, P4 or non-pregnant female adult rats collected 30 minutes after intraperitoneal injections of 100mg/Kg valproate with radioactive tracer (3H-valproate). Dams of the chronic group were treated with a special feed containing valproate for at least two weeks prior to mating whereas dams of the acute group received a control feed. Non-pregnant female adult rats in the chronic group were treated with a special feed containing valproate for at least three weeks prior to experimentation. Mean ± SD. n=3-4.




	
	LC-MS
	3H

	30mg/Kg - CSF
	8.6% ± 2.0
	10.0% ± 1.6

	30mg/Kg - Cortex
	11.5% ± 3.8
	6.7% ± 1.4

	100mg/Kg - CSF
	21.8% ± 2.7
	17.3% ± 7.3

	100mg/Kg - Cortex
	15.0% ± 0.9
	9.1% ± 3.5




Table 14A. Valproate brain entry: comparison between LC-MS and 3H experiments, illustrated in Figure 14. CSF/plasma and Cortex/plasma concentration ratios (%) of valproate in non-pregnant female adults, collected 30 min after i.p. injection of 30mg/Kg or 100mg/Kg valproate with or without radioactive tracer (3H-valproate). LC-MS, liquid chromatography-mass spectrometry. Mean ± SD. n=3-4.

