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Improved cognitive function and brain aging in SAMP8 mice after AB3-10KLH vaccine
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Abstract Objective This study aimed to investigate the effects of AB3-10KLH active immunization on brain aging in the SAMPS rapid
aging mouse model using oxidative stress as the entry point. Methods SAMPS8 mice were immunized with the AB3-10KLH vaccine,
and a control group was established. Behavioral changes were observed using the Morris water maze test, and hippocampal morphological
changes were examined using hematoxylin and eosin staining. The proportion of senescent cells in the hippocampus was detected using
SA-B-gal staining. Biochemical kits were used to measure the changes in oxidative stress injury indicators malondialdehyde (MDA ) and
superoxide dismutase (SOD) activities to assess oxidative stress damage in the hippocampus. Results The AB3-10KLH vaccine attenua-
ted cellular aging in the hippocampi of SAMP8 mice. It also improved memory ability (P < 0.05),ameliorated hippocampal tissue mor-
phology , decreased the proportion of senescent cells in the hippocampus (P < 0.05),lowered MDA content (P < 0.05),and upregulated
SOD activity (P < 0.05). Conclusion The AB3-10KLH vaccine significantly improves cognitive function in SAMPS mice, slows down the
aging of hippocampal neurons, and reduces oxidative stress damage.
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Tab.1 Latency to identification of hidden platform in spatial navigation test (x+s, s)

Group Day 1 Day 2 Day 3 Day 4 Day 5
SAMR1 46.02 £20.81 34.92 + 18.07 16.83 +4.04 17.21 £10.12 19.77 £7.01
SAMP8 44.90 £ 9.44 42.16 £ 14.95 31.24 +15.28 28.16 + 14.44 28.83 +20.96
SAMP8+AB3-10KLH 40.04 £ 17.28 38.83 £21.67 21.74 +7.87 22.16 +9.69 26.23 +21.12

F2 ZTERFZWHEFRREDREMEMRRESHEEE (x5, s)
Tab.2 Time spent in target quadrant and average time spent in other quadrants during spatial exploration test (x+s, s)

Group Target zone Other zone
SAMRI1 31.48 +5.20 17.66 £2.37
SAMPS 7.03 +5.62" 24.00 +2.87"
SAMP8+AB3-10KLH 2330+ 4.22"% 20.13 = 1.417

1) P < 0.05 vs. SAMRI1 group;2) P < 0.05 vs. SAMP8 group.

A,SAMRI group; B SAMPS group; C,SAMP8+AB3-10KLH group.
E1 BOCATRALRFEZE HELE x 200
Fig.1  Hippocampal CA1 region tissue morphology Hematoxylin and eosin staining x 200
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A, SA-B-gal staining ( x 200) ;B,10D of positive expression of senescent cells detected by SA-B-gal staining. **P < 0.01,*¥*P < 0.001.
E2 AR3-10KLHiE > SAMP8/IM R g 5 = Z 4RAa LL i
Fig.2 AB3-10KLH reduces proportions of senescent cells in hippocampi of SAMP8 mice

*3

SHNR D HAAMDAIR EFISODEM (x £5)

Tab.3 MDA concentration and SOD activity in hippocampal tissue by study group (x +s)

Group MDA (pmol/mg) SOD activity (U/mg)
SAMRI1 90.49 + 30.27 91.09 + 14.64
SAMP8 299.12 + 37.43" 40.80 £5.11"

SAMP8+AB3-10KLH

179.44 + 44.07"?

74.44 + 11.39”

1) P < 0.05 vs. SAMRI1 group;2) P < 0.05 vs. SAMPS8 group.
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