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Effects of lamotrigine on hippocampal expression of P-glycoprotein, major
vault protein, and amino acids in rats with chronic epilepsy
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(The Affiliated Hospital of Yanbian University, Yanji 133002, China)

[ Abstract]  Objective To investigate the effects of lamotrigine on P-glycoprotein ( PGP) and major vault protein
(MVP) expression, and amino acid contents in the hippocampus of rats with chronic epilepsy. Methods Specific
pathogen-free male Sprague-Dawley rats were used as model, low-dose lamotrigine (5 mg/kg) , and high-dose lamotrigine
(10 mg/kg) groups. In addition, healthy rats (n=15) were used as a control group. All groups were intragastrically

administered the drug for 25 days. Rats in the model and control groups were administered normal saline at a dose of 1 mL/
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100 g. Behavioral characteristics and body mass of all rats before and after treatment were recorded. Seizure duration and
brain waves after treatment were also recorded. PGP and MVP were detected in the hippocampi by immunohistochemistry
and western blot. Aspartate (Asp), glutamate (Glu), and glycine (Gly) contents in hippocampi were detected by high-
performance liquid chromatography. Results Rats in the control group showed normal behaviors, while chronic epilepsy
model group rats exhibited reduced activity, chewing, rhythmic nodding, upward motions of the head and neck, and
forelimb clonic seizures; moreover, a few rats exhibited a vertical tail or tail shot. Rats in the two lamotrigine-treated groups
gradually transitioned from early upward motions of the head and neck, and forelimb clonic seizures to piloerection of the
hair and mouth and facial muscles, with rare vertical tails or tail shots. Before treatment, body weights of the model group
and two lamotrigine-treated groups were significantly decreased compared with the control group (P < 0.05). After
treatment, body mass, electroencephalogram frequency, and Gly contents in the hippocampus were significantly decreased

(P < 0.05)

electroencephalogram amplitude,

whereas seizure duration,

and MVP were increased (P< 0.05).

in the lamotrigine-treated groups compared with the control group;
and hippocampal contents of Asp, Glu, PGP,
Compared with the model group, body mass, electroencephalogram frequency, and Gly contents in the hippocampus were
significantly increased (P< 0.05) ; whereas seizure duration, electroencephalogram amplitude, and hippocampal contents

of Asp, Glu, PGP, and MVP were significantly decreased (P< 0.05) in the two lamotrigine-treated groups in a dose-

dependent manner. Conclusions
improving amino acid levels in the hippocampus.
lamotrigine ;

(MVP)
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Lamotrigine can be used to treat chronic epilepsy by reducing PGP and MVP, and
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Table 1 Comparison of body mass of rats

in the four experimental groups

PRt
ZH 51 Body mass
Groups RITHT WRITIE
Before treatment After treatment
PRt
TR 302. 6+42.3 372.9+45. 6
Control group
R 2]
ol 255.6+40. 1° 274. 6+40. 5°
Model group
7 e A v
P IR it 253.9+39.8 306. 5+41. 3"
Low-dose lamotrigine group
o I s | 4
B it 254.5£37.5 339.9:40. 7
High-dose lamotrigine group
I
) fit 5. 400 15.221
F value

TE S BREARLE 2 P<0. 05 SRIRIZLAH 1L, P<0. 05 ; 547 50 = I
FIEL L, ©P<0. 05,

Note. Compared with the control group, *P<0.05. Compared with the
model group, "P<0. 05. Compared with the low-dose lamotrigine group,
¢P<0. 05.
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<0.05) ; SRR LY, F7 58 = W8 21 5 0 & A i
] BEAR (P<0. 05) , fili H 1A% %2 38 &5 ( P<0. 05)
W ME AR (P<0.05) , H 2 7 55 = 1 5] 5 4K fi P
B R 2,
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Table 2 Comparison of seizure duration and electroencephalogram (EEG) of the four experimental groups

| FF YT A7 6 1E] ( min ) MR _ERe
HJ Bk OGN min - EVNTSRPI——
' e . B (K/s) I EL R B (mV )
Groups Seizure duration each time . X R
Frequency (times/s) Brain wave amplitude
i HE 4
A 0.0+0.0 16.3+3. 4 46.9+10.6
Control group
45714
Pl 35.2+6. 3" 5.9x1.6 214.5+52. 4
Model group
T — R Y
Lt WEE.”J% 1l 28.1+5.2" 9.922.9" 135.6+32. 1"
Low-dose lamotrigine group
S
IR AL 23. 84, 3" 12.83. 6™ 108. 5£24. 8
High-dose lamotrigine group
F
L 163. 926 32. 881 64.335
F value
T SXTIRALA L, P<0. 055 SRRILLAR L, P P<0. 055 547 5E = MR Rk 41 AH L, © P<0. 05,

Note. Compared with the control group, *P<0. 05. Compared with the model group, >P<0. 05. Compared with the low-dose lamotrigine group, ¢P<0. 05.

R3 AAREIE SRR S (& 5, n=15, umol/L)

Table 3 Comparison of amino acid content in the hippocampus of the four experimental groups

51

Asp Glu Gly
Groups
IR
XA 5.6+1.2 11.3+3.4 13.6+2.9
Control group
714
o 10. 6+3.9* 19. 8+4. 6" 9.0+1.9*
Model group
A i v
HLL IR 8.0+2. 1" 15.9+5. 1" 10.6£1.7"
Low-dose lamotrigine group
T — R R Y
. it ufm{' J.i 1l 6.6x1.5™ 12.0£4. 3" 12.2+2. 1"
High-dose lamotrigine group
i 12. 115 11.989 12. 288
F value
BRI, P<0. 05 SHERALMIEL " P<0. 05 ; SRS = GAI AL L, © P<0. 05,

Note. Compared with the control group, *P<0. 05. Compared with the model group, *P<0. 05. Compared with the low-dose lamotrigine group, ©P<0. 05.
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Figure 2 Expression of PGP and MVP in the hoppicampal tissues detected by Western blotting
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