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[Abstract] Objective 1In the present experiment we investigate the behavior of 4 - month - old
transgenic APP/PS-1/tau mice model with Alzheimer’s disease (3 x Tg-AD mice) to evaluate their abilities of
spatial learning and memory. We observe the changes of synaptic plasticity and soluble amyloid-f protein
42 (A B 4«) expression in the CA1l region of hippocampus to explore the mechanism of early cognitive
impairment of 3 x Tg-AD mice. Methods Ten 4-month-old male 3 x Tg-AD mice and matched ten 129/
CS57BL/6 hybrid wild type (WT) mice were enrolled. The open field test and Morris water maze test were
conducted to observe emotion disorder and ability of spatial learning and memory. Field excitatory
postsynaptic potential (fEPSP) and theta burst stimulation (TBS)-induced long-term potentiation (LTP) were
recorded in CA1 region of hippocampus. The expression changes of soluble A B. in hippocampus were
measured by enzyme-linked immunosorbent assay (ELISA). Results The open field test showed that there
was no significant differences between 3 x Tg-AD group and control group, which indicated that there was
no obvious anxiety tendency in 4-month-old 3 x Tg-AD mice. Compared with control group, 3 x Tg-AD
group mice had significantly longer escape latency from the 3rd to 5th day (P =0.001, 0.003, 0.001) and
lower percentage of time through the platform area (P = 0.000). LTP induced by TBS in CA1 region of
hippocampus of 3 x Tg-AD group decreased significantly (P < 0.01, for all) compared with that of control
group. In contrast to control group, the expression of soluble AB. in the hippocampus of 3 x Tg-AD mice

group increased significantly (P =0.000). Conclusions The expression of soluble AB4 in the hippocampus
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of 4-month-old 3 X Tg-AD mice increased significantly, which impaired synaptic plasticity in CA1 region of

hippocampus and led to a significant decline in spatial learning and memory ability.
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Table 1. Comparison of open field test results between 2 groups

Total distance Distance traveled in the ~ Time spent in the

Loy By (M (Pss, Prs), em] )
Control 10 15855.69 (10203.89, 18477.56)  24.72£3.25 15.89+2.94
IxTe-AD 10 12831.52 (1138523, 14095.25)  26.55+3.54 19.41£3.33
7620 b -1.361 -0.380 -0.793
Pl 0.174 0.708 0.438

Rank sum test for comparison of total distance, and ¢ test for comparison of others

T2 WL/ Morris 7K 3% 5 5256 Wk EE AR ARG FL S (R 25, 8)
Table 2. Comparison of escape latency in Morris water maze test between
2 groups (x s, s)

Group N 1d 2d 3d 44d 5d
Control 10 45.00+3.44 27.25+525 17.70+4.63  15.75+3.45  14.40+3.53
3xTg-AD 10 5533+2.40 41.20+431 43.88+4.61 37.58+528  36.96+4.61

FR3 PHAL/INE Morris 7K 2K B 5256 26 5% V8 AR 300 i =1 42 0 o 15 5 1Y
RV

Table 3. ANOVA with repeated measurement design for escape latency in
Morris water maze test between 2 groups
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Table 4. Comparison of the fEPSP relative maximum
slope before and after TBS in CAl region of mice
hippocampus between 2 groups (x s, %)

Time et SNEy tvalue  Palue

10min 9843£126 9907069 -1.692  0.097
“Smin 9693:086 9852074 -1.637  0.110
Omin 10000 100.00 - =

5 min 175.19 £ 6.52
10 min 171.03 £5.35

165.92+4.91 1.136 0.263
152.92 £3.77 2.767 0.009
15 min 168.64 +5.00 147.98 £3.05 3.526 0.001
20 min 164.40 = 4.27
25 min 162.37 +3.67

30 min 161.97 +3.66

143.68 £3.20 3.881 0.000
140.64 +2.65 4.798 0.000
137.84 +2.83 5.214  0.000

— ,reference value, statistic analysis was not done, 2 B , K740
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