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A Rare Sugar D-Allulose Improves Synaptic Plasticity
In D-galactose-Induced Aged Rats
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INTRODUCTION RESULTS
Aging is one of the major risk factors for cognitive decline and neurodegeneration via Senescence markers Dendritic spine analysis
aging-induced synaptic dysfunction [1]. Previous evidence suggested that D-allulose .
improved synaptic plasticity under obesity-associated cognitive impairment [2]. D-gal-treatgd rats exhibited cellular senescence, as D-gal-lt.reateq rats | showed reduced
However, its effects on the aging brain remain unclear. shown by increased p§3 gnd p21 protein expression. dendritic spine lder?sny. In contrgst, both
s Both D-allulose and inulin reduced these markers, D-allulose and inulin restored this level,
[1] Blinkouskaya et al., Mech Ageing Deyv, 2021; [2] Pratchayasakul et al., Nutr Neurosci, 2022. SuggeSting attenuation of cellular senescence. SuggeSting improved hippocampal
synaptic integrity.
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Five-month-old male Wistar rats were divided into four groups: Con, D-gal, DI, and

DD (n = 5/group). Rats received subcutaneous D-galactose at 150 mg/kg/day for 20 0.0 0.0
weeks to induce aging. From week 9 to week 20, D-gal-treated rats were orally

administered NSS, inulin, or D-allulose. At week 20, brain tissues were collected for

subsequent analyses.
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D-gal-treated rats showed reduced hippocampal CA1 LTP magnitude, indicating impaired functional

C . - . :
o % NSS, 1 mLkglday, s.c. + NSS, p.o. synaptic plasticity. However, D-allulose treatment restored the normalized fEPSP slope after HFS,
D-cal . suggesting improved hippocampal synaptic function.
-ga l D-gal, 150 mg/kg/day, s.c. D-gal, 150 mg/kg/day, s.c. + NSS, p.o. B Senescence markers
o 8 Dendritic spine analysis s e Pt TP 9 Hippocampal CA1 LTP magnitudes
D-gal , 150 mg/kg/day, s.c. + Inulin, 2 g/kg/day, p.o. m LTP recording @* ———— —————v  Degal (30-40 min post-HFS)
S | _
< I e O
DD D-gal, 150 mg/kg/d D-allul 1.9 g/kg/d 8_ 300 o o ~v DI JO_SmV d’ 8- o
-gal, mg/kg/day, s.c. + D-allulose, 1.9 g/kg/day, p.o. e O
< T e 10ms =1l
7y -E 0
Abbreviation: Con, control; D-gal, D-galactose; DI, D-gal + inulin; DD, D-gal + D-allulose 3‘, 200 e @ 9 200 Bl Con
0 i 2 D-gal
LU iy O & 9
:; ‘&rﬁv'-vW‘ 4% w2 TeW. L, T .E"U DI
CONCLUSION o 100 ) PR N i e S 3 100 ~ DD
—_— C -
© HFS © ©
| | | - : g E
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iIn a D-galactose-induced aging model. These findings suggest that D-allulose may
help maintain hippocampal synaptic integrity during aging. Time (min)

Data are presented as mean + SEM. *p < 0.05 vs. Con; tp < 0.05 vs. D-gal.

Abbreviation: Con, control; D-gal, D-galactose; DI, D-gal + inulin; DD, D-gal + D-allulose; fEPSP, field excitatory postsynaptic potential;
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