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Genkwanin Facilitates Long-term Potentiation via Calcium-permeable
AMPA Receptor in the Hippocampus
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Abstract — Mild cognitive impairment (MCI) is regarded as a prodromal stage of Alzheimer’s disease (AD), and enhancing
cognitive function during this period is a crucial strategy to delay progression to dementia. This study investigated the effects
of genkwanin on hippocampal synaptic plasticity, particularly long-term potentiation (LTP), a cellular mechanism underlying
learning and memory. Genkwanin significantly enhanced LTP in acute hippocampal slices, suggesting its potential role in improv-
ing memory function. Moreover, genkwanin increased phosphorylation of the GluA1 subunit of AMPA receptors, indicating
a mechanism contributing to synaptic strengthening. Notably, the LTP-enhancing effect of genkwanin was abolished by IEM-1460,
a selective antagonist of calcium-permeable AMPA receptors (CP-AMPARSs). These results suggest that genkwanin facilitates
hippocampal synaptic plasticity via the GluA1-CP-AMPAR pathway, providing a potential mechanism for cognitive improvement

in early neurodegenerative conditions.
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M= — Genkwanin (298% purity, Sigma-Aldrich, St. Louis,
MO, USA) dimethyl sulfoxide (DMSO)ll &35t 10 mM
stock solution® 2 A Z3}H oM, AFE 2o ¢33 Z ol
(aCSF)2-Z 8|45le] 2% % 10,30 2 100 pMZ A28}
At} CP-AMPAR 41814 XPckAl] IEM-1460 (Tocris Bioscience,
Bristol, UK 100 uM & =2 A3 T} PKA A 3lA] H89
(10 uM, Tocris Bioscience)= Tz A ol|A] ARSIt E
Aok A8 Aol FH)ste] ARS-3HA

AESE - d¥d= 678 73 ICR "F9-2(26-28 ¢,
OrientBio, Seongnam, Korea)s AF&-3131t}. 522 22+ 2°C,
ZFHEE 55 £ 5%, 12A17F B A71(07:00-19:00)2] L7g st
SHollM ALl o, 23 Al e 2T o8t BE
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Animal Care and Use Committee, IACUC)2] %:21(KU25009)
< Wot T =t

sHoh EM FH| — A3 5EL isoflurane > & wHH g F A
&3] SPAA HE AEsInh A& He daoll XA
Wz kA s) Q1825 (aCSF; 124 mM NaCl, 3 mM
KCl, 1.25 mM NaH,PO,, 26 mM NaHCO,, 10 mM glucose,
2 mM CaCl, 1 mM MeCl) WollA] B389}, Leica VT1200S
vibratome (Leica Microsystems, Germany)S- AF&-31] 400 um
719 el HAHE A= o™, 95% 0,9F 5% CO,=
3l aCSFllA 30°CE frAlsh 1A7F &<t 3 EA17 &
A7V Aol AHEBIIct

HMI|'4E2[&HA] 7|F - Field excitatory postsynaptic potentials
(fEPSPs):= i7"} CAl 93 9] stratum radiatumel}A] extracellular
recording W4 0 2 2SI T) A= =2 Schaffer collateral
o, 7% A= CAl FYol z}z} v x]8}33th. Baseline HH-3-2
0.05 Hz= 20 27+ QP& o2 7] 581301, %7173k (long-
term potentiation, LTPY= 100 Hz2] 3753} 2} (high-frequency
stimulation, HFS)2 1 % &<t 33], 20 % 7HH o2 715}
x5kt 7152 fEPSP 7] 7](slope)= baseline w4k
o] 9282 g +FSH(normalized)ste] w4 8k3ATt. slint A
S genkwanin (10, 30 or 100 WMYS E3HsF aCSF]) 24]7F
B9t WA AL, IEM-1460 (100 pM)2 genkwanin *]2]
302 AHE A8kt o) - sivh 32 recording chamber
o FiL Z4E5 AlZsIsit. Hlold 252 Axoclamp 700B
amplifier?} pClamp 10.0 software (Molecular Devices, CA,
USA)E °o|-&315tt.

Westem blot— 3l|7} “43H-2 genkwanin (10, 30 or 100 pM)=
277 ek 223 £ jce-cold PBSE A2] 313, RIPA buffer
(1% NP-40, 0.5% sodium deoxycholate, 0.1% SDS)S- ©|-&
sto] T E-S FE3th Tl E 5= BCA protein assay
kit (Thermo Fisher Scientific, USA)E & #&}3T}. 50 pgel
S 10% SDS-PAGEZ 2|3 ¥ PVDF membrane
(Millipore, USA)2. 2 Zol3tith. 12} 3= anti-pGluAl
(Ser845, 1:1000, Cell Signaling Technology, USA), anti-GluA 1
(1:1000, Millipore), anti-B-actin (1:5000, Sigma-AldrichyS- A&
353t} 22} &A= HRP-conjugated goat anti-rabbit J5= anti-
mouse IgG (1:5000, Jackson ImmunoResearch, USAYE &
231tk Ml=+= ECL detection reagent (GE Healthcare, USA)=
HZE31%2H, band intensity:= ImageJ software (NIH, USA)E
o] g2l g a3t

SAH M - ZE o= mean £ SEMOZ FAISIAT.
Al 298 GraphPad Prism 10.0 (GraphPad Software, USA)

o] g3l om, T Itk 7+ H]WE Student’s t-test, Al FEH
4 H]a= one-way ANOVA $ Tukey’s post hoc tests
AlBIATE p<0.055 SAHCR Fofst Afol2 7H3t
c}.

32 1> O o o



20

a5 W ng

siop Al'HA &7|Zsto| O|Xl= genkwanin2| A& —
Genkwanin®] Al'Y2: 7kl pX)= J&S FRIsh] 9
3, slln} HHe] Schaffer collateral-CA1 AlHZ=olA] field
excitatory postsynaptic potential (fEPSP)S 715-3}o] 717
3}(long-term potentiation, LTP)E w4131t} tlZ&wtollA=
IR =2 (high-frequency stimulation, HFS)*2]A]ol| %=
normalized fEPSP slope 2% 3571 $ LA FAI1=A
thFig. 1A and 1D). °]& oM LTP7F FEEtS-S
oJu) gt} Wk | genkwanin (10, 30, 100 uM) A= 2]l &
FREAFS A2Z3IRS W], T 2E2 S Z normalized
fEPSP slope| S7Fh= A& ##3 = UATHFig. 1B-1D).
IR E 605 5 fEPSP slope BarS LTP B =
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Fig. 1. Effect of genkwanin on LTP in acute hippocampal slices. Representative field excitatory postsynaptic potential (fEPSP) traces
recorded from Schaffer collateral-CA1 synapses are shown. (A—C) Time course of normalized fEPSP slope (% baseline) following
high-frequency stimulation (HFS; 100 Hz, 1 s x 3 trains) in control and genkwanin-treated slices (10, 30, 100 uM). Genkwanin treat-
ment markedly enhanced both the initial potentiation and the sustained increase in fEPSP slope for over 60 min, indicating a facilita-
tion of long-term potentiation (LTP) induction. (D) Summary bar graph showing the mean LTP magnitude (normalized fEPSP slope,
% baseline) measured 60 min after HFS. Genkwanin at 30 uM and 100 uM significantly increased LTP compared with the control in a
concentration-dependent manner. Data are presented as mean + SEM. Statistical significance was analyzed by one-way ANOVA fol-
lowed by Tukey’s post hoc test (n=6-8, **p < 0.01).



Vol. 57, No. 1, 2026

Genkwanin (uM) B -
0 10 30 100 200
S
POLAT | e o | 23 10
(s845) GE
%3 100
GluA1 | ™ - - - RS
3% 50
0
Q
Actin | - - - 0=3 T :
& & &
P Q& N oS
& & N
N ~ &
NS
2 (2 QO
[ [€) e

Fig. 2. Effect of genkwanin on GluA1 phosphorylation. West-
ern blot analysis of phosphorylated GluA1 at Ser845 (pGluAl)
after genkwanin (10, 30 and 100 uM). Genkwanin significantly
increased the pGluA1/GluA1l ratio, suggesting an enhancement
of PKA-dependent GluA1 phosphorylation. -actin was used as
a loading control. Data are expressed as mean £ SEM, and sta-
tistical comparisons were made using one-way ANOVA followed
by Tukey’s post hoc test (n = 3, *p < 0.05).
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fEPSP slope= M 2|5kA] %2 izt H|awste] -] gk 2}
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Fig. 3. Correlation between genkwanin and CP-AMPAR. (A) Representative fEPSP traces recorded from Schaffer collateral-CA1
synapses are shown. (B—C) Pretreatment with the CP-AMPAR-selective antagonist [IEM-1460 (50 uM) suppressed the genkwanin
(10 pM)-induced increase in fEPSP slope. Although a transient potentiation was observed immediately after HFS, LTP decayed
rapidly during the maintenance phase in the [EM-1460-treated group. (D) Bar graph summarizing the mean LTP magnitude mea-
sured 60 min after HFS. Co-application of IEM-1460 significantly attenuated Genkwanin-induced LTP enhancement compared
with Genkwanin alone, indicating that the synaptic potentiation by Genkwanin is dependent on Ca®" influx through CP-AMPARSs.
Data are presented as mean = SEM. Statistical significance was analyzed by one-way ANOVA followed by Tukey’s post hoc test

(n=6-8, *p <0.05).
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