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Abstract: [Objective] Intestinal microbiota affects the function of central nervous system through the
“microbiota-gut-brain axis”. Alzheimer’s disease (AD) is considered being related with the microbiota
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in the intestines. Concentrations of endogenous formaldehyde are positively correlated to the cognitive
impairment of AD inpatients. Therefore, we compared the concentration of intestinal formaldehyde
between APP/PS1 transgenic mouse model of Alzheimer’s disease and C57BL/6J wildtype mice.
[Methods] Take different sections of duodenum, small intestine, cecum, and colon of APP/PS1
transgenic mice (n=8) and those of C57BL/6] wildtype mice (n=9), respectively. Measure the
concentrations of formaldehyde in the digestion contents and intestinal walls with HPLC coupled with
2,4-dinitrophenylhydrazine (DNPH) absorptions. [Results] The levels of the cecum formaldehyde in
the digestion contents from APP/PS1 transgenic mice were significantly (P=0.036) higher than those
from C57BL/6J wildtype mice, but no significant (P>0.05) difference could be observed in the small
intestine and colon. Formaldehyde in walls of duodenum, cecum and colon were not significantly
different except for the small intestine. That is, the concentration of formaldehyde was observably elevated
in small intestinal wall though the change approached to the significant (P=0.052) different. For APP/PS1
mice, the concentration of formaldehyde in cecum either digestion content or wall exhibited the highest,
compared with the other intestinal sections. [Conclusion] Intestinal microbiota is one of the important
sources producing formaldehyde. The elevated concentrations of formaldehyde in the cecum digestion
contents and small intestinal wall of APP/PS1 transgenic AD mice suggested that dysmetabolism of
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formaldehyde in the intestinal microbiota may be related to age-related cognitive impairment.
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Figure 1 Comparison of body weight and blood sugar between APP/PS1 transgenic mice (n=8) and C57BL/6J mice (n=9)
before they participated the experiments
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F 1 APP/PS1 #EF/IR 5 C57BL/6J NRIFEE LB E 2

Table 1 Concentrations of endogenous formaldehyde in the intestines of APP/PS1 transgenic mice and C57BL/6J mice
Formaldehyde concentrations in digestion Formaldehyde concentrations in

Samples contents (umol/g) intestinal walls (umol/g)
APP/PS1 CS57BL/6J APP/PS1 C57BL/6J
Duodenum - - 57.75+5.95 55.94+4.53
Small intestine 81.57+11.98 92.51£10.83 84.34+8.30 60.35+7.78
Cecum 141.87+20.22 92.84+8.96 114.95+10.06 126.44+12.02
Colon 100.27+11.74 100.85+11.94 100.23+14.83 80.90+10.15

Note: —: No data were shown because the amount of digestion contents were too few to perform the analysis.

B8 C57BL/6J B APP/PS1

P=0.022 P=0.097
200
150+
P=0.507
100+

W
[}
T

FA concentration (umol/g)

mall intestine
2 APP/PS1EEE/NR 5 C57TBL/6J FFEE/NRIFGE
HUMHREESE

Figure 2 Comparison of concentrations of formaldehyde
in the intestinal digestion contents between APP/PS1

transgenic mice and C57BL/6J wildtype mice

Note: Concentrations of formaldehyde in small intestine, cecum
and colon of APP/PS1 and C57BL/6J mice were determined with
HPLC-coupled with DNPH absorption measurements. The levels
of the cecum formaldehyde of APP/PS1 mice (n=8) were
significantly (P<0.05) higher than C57BL/6J wildtype mice (n=9)
used as control. However, levels of formaldehyde in small intestine
and colon between both APP/PS1 and C57BL/6J mice were not
markedly different (P>0.05).
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Figure 3 Concentrations of formaldehyde in the intestinal
wall of APP/PS1 transgenic mice
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Note: Conditions were as for Materials and Methods, except that
concentrations of formaldehyde in the intestinal wall were
determined. Levels of formaldehyde in small intestinal walls of
APP/PS1 and C57BL/6J mice were observably different (P<0.052).
However, levels of formaldehyde in the duodenum, cecum, and
colon walls were not significantly different (7>0.05).
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Table 2 Some candidates for AD-related formaldehyde-generating and degrading gut microbiota

Gut microbiota Classification

Relation with AD

References

Lactobacillus fermentum strain Probiotic Ameliorate cognitive Park, et al., 20121 ]; Wang, et al., 201524

NS9 impairment

Lactobacillus helveticus Probiotic Ameliorate cognitive Luo, et al., 2014[25]; Ohsawa, et al., 20152
impairment

Bifidobacteria longum Probiotic Ameliorate cognitive Del Re, et al., 2000”; Savignac, et al., 20152
impairment

Chlamydia pneumoniae Pathogen Associated with AD Little, et al., 2004[29]; Gérard, et al., 20065%

Helicobacter pylori Pathogen Associated with AD Roubaud-Baudron, et al., 2012[31]; Kountouras, et

al.,, 201287
Toxoplasma gondii Pathogen Associated with AD Prandota, 20145
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