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[Abstract] Background Amyloid plaque is one of the pathological hallmarks of Alzheimer’s
disease (AD). Anti-beta-amyloid (AB) immunotherapy is effective in removing brain A, but has shown to
be associated with detrimental effects. To avoid severe adverse effects such as meningoencephalitis induced
by amyloid beta vaccine with adjuvant, and take advantage of amyloid beta antibody’s therapeutic effect on
Alzheimer’s disease sufficiently, our group has developed a new Alzheimer vaccine with mutated amyloid
beta 1-42 peptide stimulating dendritic cells (DC). Our previous work has confirmed that DC vaccine can
induce adequate anti-amyloid beta antibody in PDAPP Tg mice safely and efficiently. The DC vaccine can
improve impaired learning and memory in the Alzheimer’s animal model, and did not cause microvasculitis,
microhemorrhage or meningoencephalitis in the animal model. However, the exact mechanism of

immunotherapy which reduces AR deposition remains unknown. In this report, we studied the mechanism
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of the vaccine, thinking that this may have implications for better understanding of the pathogenesis of
Alzheimer’s disease. Methods

stimulating DC which were obtained from C57/B6 mouse bone marrow was developed. Amyloid beta with

A new Alzheimer vaccine with mutated amyloid beta 1-42 peptide

Freund’s adjuvant was inoculated at the same time to act as positive control. After the treatment was done,
the samples of brains were collected, fixed, cut. Immunohistochemical staining was performed to observe
the expression of the nuclear hormone liver X receptor (LXR), membrane - bound protein tyrosine
phosphatase (CD45), the ATP-binding cassette family of active transporters (ABCA1), receptor for advanced
glycation end products (RAGE), B-site APP-cleaving enzyme (BACE) and AB in mouse brain tissue. Semi-
quantitative analysis was used to defect CAl, CA2, CA3, DG, Rad in hippocampus region and positive
neuron in cortex region. Results AR was significantly reduced in the experimental group and the positive
control group (P = 0.000), but no changes were seen in the negative control group. The levels of LXR,
ABCA1, CD45, BACE expression were significantly higher in the PFDM group with DC vaccine treatment
and the levels of RAGE were lower than those in the control group. Conclusion The reduction of AR via
the DC vaccine occurs through multiple factors to achieve a new immune balance. The beneficial results of

DC vaccine, which did not produce side effects, may be caused by the LXR/ABCA1 path. DC alone may

play an important role in clearing the A to prevent the occurrence of adverse reaction.
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Figure 1 Images were observed under light microscope Immunohistochemistry (SABC) x400 Weak or even no expression of AR
in hippocampus of PFDM group (Panel la). Weak or even no expression of AR in hippocampus of Adjuvant group (Panel 1b). High
expression of AR in hippocampus of DC group (Panel 1c). High expression of AP in hippocampus of phosphate-buffered saline (PBS)
group (Panel 1d). Weak or even no expression of AP in cortex of PFDM group (Panel le). Weak or even no expression of AR in
cortex of Adjuvant group (Panel If). High expression of AP in cortex of DC group (Panel 1g). High expression of AB in cortex of PBS
group (Panel 1h)
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Figure 2 Under light microscope, expression of LXR protein can be seen in the cytoplasm of neurons in the cerebral cortex of
transgenic mice within four different groups Immunohistochemistry (SABC) x 100 The expression of LXR is the highest in the
PFDM group, followed by DC group and Adjuvant group, while PBS group presents the least expression. PFDM group (Panel 2a).
Adjuvant group (Panel 2b). DC group (Panel 2¢). PBS group (Panel 2d)
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Figure 3 There is different expression of ABCA1 protein in cell membranes of hippocampal neurons in transgenic mice under light

x 400. High expression of ABCA1 in hippocampal neurons of PFDM group (Panel 3a).

microscope Immunohistochemistry (SABC)
High expression of ABCA1 in hippocampal

Weak expression of ABCAI in hippocampal neurons of Adjuvant group (Panel 3b).
neurons of DC group (Panel 3¢). Weak expression of ABCA1 in hippocampal neurons of PBS group (Panel 3d)
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Figure 4 There is high expression of CD45 protein in the cerebral tissue of the PFDM transgenic mice group Immunohistochemistry
(SABC). A scattered distribution of positive CD45 label can be observed in the hippocampal region under low magnification x 40
(Panel 4a). Yellow granular substances ranging from pale to brown can be seen under high magnification in the mice dentate gyrus x

200 (Panel 4b)
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Figure 5 Under light microscope, expression of RAGE protein is observed in the hippocampal neurons of transgenic mice within
different treatment groups. RAGE expression is the highest in PFDM, then Adjuvant, and finally the DC and PBS groups, with
changes particularly evident in the hippocampal regions of the brain
Adjuvant group (Panel 5b). DC group (Panel 5¢). PBS group (Panel 5d)
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5d

PFDM 41/ FUIE T X M 22 L RAGE 21k £k 5b AEFIA/MR

Immunohistochemistry (SABC) x200. PFDM group (Panel 5a).
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Figure 6 There is different expression of BACE

protein in cell

membranes

of hippocampal

neurons of PFDM group transgenic mice under
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Immunohistochemistry

Table 1. Comparison of AR, LXR, ABCA1, CD45, RAGE and BACE among the four groups (x +s, gray value)

41 3 FEAS 51 5 AB LXR ABCA1 CDh45 RAGE BACE
PFDM 41 (1) 12 0.18 +0.04 0.05+0.01 9.28 +1.04 0.90£0.12 1.75£0.39 1.09 +0.32
41 (2) 12 0.29+0.08 0.01 £0.00 1.52+0.56 0.75+0.14 0.59+0.22 1.08 +0.29
DC41(3) 12 4.44£0.57 0.04+0.01 4.39 £ 0.60 0.20 £0.06 2.02+0.47 0.88+0.11
PBS41(4) 12 4.74 +0.66 0.01 +0.00 1.42+0.54 0.20 £0.04 4.72+0.74 0.89 +0.08
F1H 394.123 119.197 318.163 169.008 167.911 3.060
Pia 0.000 0.000 0.000 0.000 0.000 0.038
2[5 P P LL 4 1 P A

(1) :(2) 0.539 0.000 0.000 0.001 0.000 0.951
(1) = (3) 0.000 0.031 0.000 0.000 0.172 0.031
(2) :(4) 0.000 0.560 0.747 0.000 0.000 0.046
(3) : (4) 0.108 0.000 0.000 0.967 0.000 0.915
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