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[Abstract] Objective To investigate the effect of carbamazepine (CBZ) on Kv7.4 channels of dopaminergic (DA) neurons in the
ventral tegmental area (VTA) of the midbrain of epileptic rats. Methods 50 male Wistar rats were randomly divided into S groups: control
group, epilepsy group, and low, medium, high concentration CBZ group, 10 in each group. Except control group, rats in other groups were
induced epilepsy with lithium chloride and pilocarpine to establish epilepsy rat model. After the model was successfully constructed, the rats
in low, medium, and high concentration CBZ groups were given CBZ (10, 30, and 50 mg/kg) by gavage respectively, while rats in control
group and epilepsy group were given the same amount of normal saline by gavage once a day for 7 days. The behavior changes of rats were
observed. The malondialdehyde (MDA), glutathione (GSH) content and superoxide dismutase (SOD) activity in VTA were determinate
by spectrophotometric. The protein expression of tyrosine hydroxylase (TH) and kv7.4 in VT A were detected by immunofluorescence and

laser confocal microscopy. Western blotting was used to detecte the TH and Kv7.4 expression. Results No abnormal behavior showed
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with rats in control group. After pilocarpine injection, rats in epilepsy group experienced symptoms such as convulsions, chewing, and

salivation, and the symptoms in low, medium, and high concentration CBZ group were alleviated. Compared with rats in control group, the

MDA content of the rats in epilepsy group was significantly increased (P<0.05), the GSH content, SOD activity, number of DA neurons in

the VTA region, and the expression of TH and Kv7.4 protein were significantly reduced (P<0.05). Compared with rats in epilepsy group, the

seizure latency, GSH content, SOD activity, number of DA neurons in VTA area, and TH and Kv7.4 protein expression levels significantly

increased in the low, medium and high concentration CBZ group (P<0.05); seizure rate and MDA content significantly decreased in the

medium and high concentration CBZ group (P<0.05). Conclusions

CBZ could alleviate oxidative stress response in brain of epileptic

rats, promote DA neuron activity at VTA, activate Kv7.4 channels, and relieve epileptic seizures.
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WS CBZ ZH K BUAY L7 CBZ H} 5 M (4.61+0.82) pug/mll,
Rk CBZ 4 R BRI CBZ ¥k SR (875£1.46) pug/ml
1R VAR J3E CBZ 2 R R ML CBZ W 4y (1042:42.38) pug/ml.
AU FE CBZ 4 I CBZ ¥ & 2 57 1 i (P<0.05) .
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Tab.1 General behavioral observation results of rats in each

group (n=10)

T A AR i KA
531
- (min, x+s) [1(%)]
Xf HRZH 0 0
e 13.31+2.57" 10(100.00)™
ke i cBZ 41 17.84+1.320® 8(80.00)V
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U CBZ 4] 26.47+1.261VPC) 1(10.00) V)

CBZ. KL PEF; SXFRE4IEEE, (1)P<0.05; S04 AL,
(2)P<0.05; S{EHSE CBZ 4 HL#E, (3)P<0.05

2.3 & KEUVTAIX MDA, GSH & & SOD I 1
e SXFHRAL b, W4l KR VTA X MDA 7% &=
i Tt (P<0.05), GSH 7% f [ SOD i1 4 ) I P A%
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REMELER  5XHRA I, B4 KR VTA X
DA fE# 28 JU AL B B 0k 70 (P<0.05) 5 5500 4 EL 3%
. o EWE 4 K B VTA [X DA RE #h £8 Je 5 1
BZ(P<0.05, K1),
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Tab.2 Comparison of MDA, GSH content and SOD activity in VTA area of rats in each group (s, n=10)

o MDA (nmol/g* prot) GSH (ug/g* prot) SOD (U/mg" prot)
X HR 2 602.12+32.13 122.04+8.25 124.08+10.04

T 2H 854.16+34.21 75.59+9.131 76.76+8.12
ke E CcBZ 41 804.67+36.311V® 87.16+8.24" 87.47£7.05M®
Tk CBZ 4 756.24%35.161V@0) 97.64+8.06VP® 98.52+7.1300)
R CBZ 4 667.35+34.3200® 108.24+8.22V@® 109.13+7.24V@

VTA. % 55 X ; MDA. TN [ ; GSH. iR JF RIS HEH K ; sOD. &Ltk ; CBZ. REPEF; SXHIRZAI L, (1)P<0.05;
5N tbE:, (2)P<0.05; SIRHEE CBZAILLEL, (3)P<0.05; ik CBZAILEL, (4)P<0.05
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Fig.1 Comparison of the level of TH and Kv7.4 in VTA area of rats in each group (immunofluorescence and laser confocal)
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Fig.2 Comparison results of TH and Kv7.4 protein expression in
VTA area of rats in each group
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