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Effects of KCNQ Channel Opener QO-83 on 6 Hz Stimulated Epilepsy Model Mice

WANG Ziyu', WANG Xiangyu', LI Jincan’, LV Tianyi', LI Yixuan', WANG Zitong', MA Mengyan',
JIA Qingzhong1 23 (1. School of Pharmacy, Hebei Medical University, Shijiazhuang 050017, China; 2. Key Laboratory of Innovative
Drug Research and Evaluation of Hebei Province, Shijiazhuang 050017, China; 3. Key Laboratory of New Drug Pharmacology and Toxi-
cology of Hebei Province, Shijiazhuang 050017, China)

ABSTRACT: OBJECTIVE To explore the antiepileptic activity of QO0-83, a novel KCNQ channel opener, by establishing and
optimizing a 6 Hz corneal kinked model, and to provide a scientific basis for the application of Q0-83 in drug-resistant epilepsy.
METHODS The mice were divided into control group, model group, positive drug levetiracetam (100 mg - kg™') group, control
drug carbamazepine (50 mg - kg™') group, and QO-83 low (2 mg - kg™') , medium (4 mg - kg™'), and high (6 mg - kg™") dose
groups. The 6 Hz kindled mice were established, and drugs was injected intraperitoneally. After 30 min, 6 Hz corneal stimulation was
applied again to observe its protective effect on the animal. And set up a series of behavioral experiments: tail suspension test, T-maze
test, and new object recognition test, observe the immobility time, selection accuracy, and recognition index of mice respectively, to
evaluate its impact on animal depressive tendencies and memory abilities. Immunofluorescence staining was performed on 6 Hz model
mice to observe the expression changes of c-Fos protein and evaluate the protective effect of QO-83 on specific brain regions. Observe
the expression changes of its target KCNQ2 protein and evaluate its impact on target protein expression. RESULTS The established
model mice were not sensitive to the action of carbamazepine (50 mg + kg™'), but effective against levetiracetam (100 mg - kg™").
When given 2, 4 and 6 mg - kg ™' Q0-83, dose-dependent anti-epileptic effects can be observed, which significantly reduced the inci-

" of QO-83 can significantly reduce the immobility time of epileptic mice

dence and duration of seizures in ignited mice. The 4 mg - kg~
in tail suspension experiments, increase the accuracy of mice in T-maze test, and increase the recognition index (RI) of mice in new
object recognition test. Q0-83 can significantly downregulate the expression of c-fos in the hippocampus and piriform cortex of epileptic

mice, and upregulate the expression of KCNQ2 protein in the CA3, DG regions and their surrounding fibers and PIR regions of
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late-stage model mice. CONCLUSION Compound QO-83 has good anti drug-resistant epilepsy activity, and its protective effect on

epileptic animals is better than the positive drug levetiracetam. At the same time, it also has the effect of improving the behavior of

epileptic animals, demonstrating the therapeutic potential for drug-resistant epilepsy. The mechanism of action may be related to upreg-

ulating the expression of the target protein KCNQ2.

KEY WORDS: drug-resistant epilepsy; 6 Hz kindling model; potassium channel opener; KCNQ2
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C57BL/6J /INEL L KM /NERH RS 45 HI T 7 6 Haz ff i
JEBREETR I BIFSE SR T CSTBL/6] /N s shyy .
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A - CSTBL/6J /NELZE 21 d 6 Hz 1 SIHUR 0 ZAESF 90 B - KM /NRZE 21 d 6 Ha MRS S0 & FES5 R (n =9) 5 C - CSTBL/6) /INELZ: 21 d 6 Hz SIS
JIRESD - 52T HUS , CSTBL/6J /MBI R AR5 [ n =9 BRKEHIZ (n =8) R LEV 100 mg - kg~ "4 (n =8) B TEREININIBET ]  E - CSTBL/6] /NRZE
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P13F - 2334 6 Ha S Sh R 5 5 SRR Heds, D P <0.05,) P <0.01,3 P <0.001.

A - seizure score of C57BL/6] mice in 21 days of 6 Hz corneal stimulation; B — seizure score of KM mice in 21 days of 6 Hz corneal stimulation(n =9) ; C - kindling rate of
C57BL/6] mice in 21 days of 6 Hz corneal stimulation; D — seizure score of C57BL/6] mice after drug intervention [ n =9 except model (n =8) group and LEV group (n =
8) for some animals die during the modeling stage | ; E — epilepsy duration of C57BL/6]J mice after 21 days of 6 Hz corneal stimulation [ n =9 except model (n =8) group and

LEV group (n=8) for some animals die during the modeling stage and animals without epilepsy ( seizure score 0) not counted ] ; F — percent protection against 6 Hz sei-

zures; P <0.05, 2P <0.01, 3P <0.001, vs model group.

B 1 QO-83 ¥ {& 47 3h 4y M b WU A 1F & - 4F & (Mann-Whitney ) £ >, % +sx
Fig. 1 QO-83 protects animals from epilepsy (Mann-Whitney test). x +sx
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