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ABSTRACT Objective: To discuss the ameliorative effect of a novel antiepileptic drug Q808 on neuronal
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injury in temporal lobe epilepsy (TLE) rats, and to clarify its mechanism of action. Methods: TLE rat model
was prepared by intraperitoneal injection of the innovative antiepileptic drug candidate 6-(4-chlorophenoxy)-

tetrazolo'*" '

phthalazine (Q808). Forty-five successfully modeled rats were randomly divided into model
group, low dose of Q808 group, and high dose of Q808 group, and there were 15 rats in each group. The
rats in low dose of Q808 group and high dose of Q808 group were gavaged with 20 and 80 mg-kg ' Q808 ,
respectively, and the rats in model group were gavaged with an equal amount of 0.3% sodium
carboxymethyl cellulose. Another 15 healthy SD rats were selected as control group. After 4 weeks of
continuous gavage treatment, the morphology of the rats in varioius groups was observed; PONEMAH 6. X
experimental animal telemetry platform was used to record the electroencephalogram of the rats in various
groups; Golgi staining was used to observe the morphology of dendritic and dendritic spine density of
hippocampal CA1 neurons of the rats in various groups; Western blotting method was used to detect the
expression levels of synaptic plasticity-specific protein calcium/calmodulin-dependent protein kinase |l
(CaMKII) in hippocampus tissue of the rats in various groups. Results: The rats in control group showed
normal activity without convulsions or other abnormal manifestations. The rats in model group, low dose of
Q808 group, and high dose of Q808 group showed varying degrees of reduced activity, trembling and
nodding, loss of balance, muscle rigidity and forelimb convulsions, gradually transforming into whole-body
muscle rigidity and standing, followed by falling backwards, and there were no convulsions during the
interictal period. Compared with control group, the total durations of epileptic seizures of the rats in model
group, low dose of Q808 group, and high dose of Q808 group were significantly prolonged (P<C0.01).
Compared with model group, the total durations of epileptic seizures in low dose of Q808 group and high
dose of Q808 group were significantly shortened (P<Z0.01). The hippocampal CA1 neurons of the rats in
control group showed regular distribution of dendrites with dense and orderly dendritic networks. The
hippocampal CA1 neurons of the rats in model group showed disordered arrangement of dendrites with
massive dendritic entanglement, forming thicker nerve fiber bundles. Compared with model group, the
dendritic networks of hippocampal CA1 neurons of the rats in low dose of Q808 group and high dose of
Q808 group were partially recovered with relatively regular arrangement. Compared with control group,
the dendritic spine density of hippocampal CA1 neurons of the rats in model group was significantly
decreased (P<C0.01). Compared with model group, the dendritic spine densities of hippocampal CA1
neurons in low dose of Q808 group and high dose of Q808 group significantly increased (P<Z0.01).
Compared with control group, the expression levels of CaMK I protein in hippocampus tissue of the rats in
model group, low dose of Q808 group, and high dose of Q808 group were significantly decreased (P<<
0.01). Compared with model group, the expression levels of CaMK Il protein in hippocampus tissue of the
rats in low dose of Q808 group and high dose of Q808 group were significantly increased (P<Z0.01).
Conclusion: The novel antiepileptic drug Q808 has an ameliorating effect on the TLE model rats; its
mechanism may be related to Q808’s ability to reduce the dendritic lesions in hippocampal CA1 neurons and
increase the expression level of synaptic plasticity-related protein CaMKII protein.
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Fig. 1 Electroencephalogram waves of rats in various
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Fig. 2 Total seizure durations of rats in various groups
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Fig. 3 Morphology and distribution of Golgi-stained dendrites in hippocampus tissue in CA1 region of rats in various

groups (X 200)
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Fig. 4 Morphology of Golgi-stained neuronal dendritic spines in hippocampus tissue in CA1 region of rats in various

groups
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Densities  of dendritic spines of neurons in

hippocampus tissue in CA 1 region of rats in various groups
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Lane 1:Control group; Lane 2: Model group; Lane 3: Low dose of Q808 group; Lane 4: High dose of Q808 group. 'P<<0.01 compared

with control group; “P<0.01 compared with model group;“P<C0.05 compared with low dose of Q808 group.
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Fig. 6 Electrophoregram(A) and histogram(B) of expressions of CaMK Il protein in hippocampus tissue of rats in

various groups

TLE 5 i i B A 1E .

Fge " oK . TLE 34 M TLE 58 3h 4 i
R AL AL R N STV PR B W Y 5 R0 O NS
SN TU S R BE R 25K, 5 il B 2 A T 5 e AR
P 3 A RN 4B B AR EE AL, DA T B i R 5 R 45 A D
TIRE "o B ST M S R 1 A 2T RC A2 AR A
HIRER VB . AR R BN SHEAAH
B, AR ) Q808 4 K BRI Th o 22 T A 2 I 4%
AT, KRB 9 9 5 TR b 28 &1 4 ot A7 e
WO, R B TR, R Q808 WY LAY
TLE # % Kk Bl 5 CAL X #f £48 JC B %8 0% 748
CaMK Il 28 EZ 4 A EARE T EZRLN ',
MG G i R 2B AR E B0 Ko B y RIS 4 RN Y,
Horbr o FI B A E 24 Tk RS, y M
RN EZ A FRIBMS Rg Y, BRI %
I CaMK I -a fE AR AT SRR HEH, 4R
7~ Q808 1T LA iy K Bl ifg Hh 41 Zrp CaMK Il 25 1 36
KK

gi BRIk, H BTN 25 Q808 X TLE A& A1 K
REASCEEN, Bl Q08 & R mil i,
HALHI AT g 5 Q808 eI 42 Mg A 41 CAL X M £ 7T
6 2 g 74 R 3G i 28 ik T ¥E A OC B 11 CaMIK [T 38
KA

e R

A A 2 74 B R A7 A i 2 5

TEEEmAER:

IR ZES T2 5 8 KBRS SRS KA,
FRB . FL. BIRAR . R RIS RS S SR

(&% k]

[1] MAJEED C N, RUDNICK S R, BONKOVSKY H L.
Review of antiseizure medications for adults with
epilepsy[J]. JAMA, 2022, 328(7): 680.

[2] FALCO-WALTER 1. Epilepsy-definition,
classification, pathophysiology, and epidemiology [J].
Semin Neurol, 2020, 40(6): 617-623.

[3] FIEST K M, SAURO K M, WIEBE S, et al.
Prevalence and incidence of epilepsy: a systematic
review and meta-analysis of international studies [J].
Neurology, 2017, 88(3): 296-303.

[4] WIESER H G. ILAE Commission on Neurosurgery of
Epilepsy. ILAE Commission Report. Mesial temporal
lobe epilepsy with hippocampal sclerosis [J]. Epilepsia,
2004, 45(6) : 695-714.

[5] SUNXY, WEIC X, DENG X Q, et al. Evaluation of
the anticonvulsant activity of 6- (4-chlorophenyoxy) -
tetrazolo [5, 1-a] phthalazine in various experimental
seizure models in mice[J]. Pharmacol Rep, 2010,
62(2): 273-277.

[6] LI X, WANG Q, WU D, et al. The effect of a novel
anticonvulsant chemical Q808 on gut microbiota and
hippocampus neurotransmitters i pentylenetetrazole-
induced seizures in rats[J]. BMC Neurosci, 2022,
23(1): 7.

(7] Tk, Be H, 250, 55 kA 5 0w 8 R A
BT 25 W) T 25 10 5000 PR R Ar A LT ] KM R 27 22 4l
(E220), 2024, 59(4) : 523-526.

[8] DESOUZADLS, COSTAHM GE S, IDALINA

NETA F, et al. Brain neuroplasticity after treatment



KR, S RGO 25 Q808 ot I I ke BRI Bl 3 4 P K LML R 1249

with antiseizure: a review [J]. Clin Psychopharmacol
Neurosci, 2023, 21(4): 665-675.

[9] PRIBIAG H, PENG H S, SHAH W A, et al
Dystroglycan mediates homeostatic synaptic plasticity at
GABAergic synapses [J]. Proc Natl Acad Sci U S A,
2014, 111(18): 6810-6815.

[10] RACINE R J. Modification of seizure activity by
electrical ~ stimulation:  [I.  Motor seizure [J].
Electroencephalogr Clin Neurophysiol, 1972, 32(3):
281-294.

[1T] AR 260, EmAk, T RS2, 5. P4 5T 090 1 i3 -5 e Jo 4 i
WO A 5 09 B 22 98 TE U P iy M TR ST R (T ]
R TR B 2 A 3, 2024, 49(4) : 475-481.

[12] URBAN P, REZAEI T V, DENKIEWICZ M, et al.
The mixture of autoregressive hidden markov models
of morphology for dentritic spines during activation
process [J]. J Comput Biol, 2020, 27(9): 1471-1485.

[13] BLAZEJCZYK M, MACIAS M, KOROSTYNSKI M,

et al. Kainic acid induces mtorc1l-dependent expression of
elmol in hippocampal neurons [J]. Mol Neurobiol,
2017, 54(4): 2562-2578.

[14] NAKAHATA Y, YASUDA R. Plasticity of spine
structure: local signaling, translation and cytoskeletal
reorganization [J].
10: 29.

[15]BIAN H, YU L C.

administration of the calcium/calmodulin-dependent

Front Synaptic Neurosci, 2018,

Intra-nucleus  accumbens

protein kinasell inhibitor AIP induced antinociception in
rats with mononeuropathy [J]. Neurosci Lett, 2015,
599: 129-132.

[16] TAKEUCHI Y, YAMAMOTO H, FUKUNAGA K,
et al. Identification of the isoforms of Ca®"/Calmodulin-
dependent protein kinase I in rat astrocytes and their
subcellular localization [ J]. J Neurochem, 2000, 74(6):
20557-2567.





