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Fig. 1 Changes of serum osmotic pressure, sodium concentrations and body weight in NaCl-treated group
The serum osmotic pressure (a), sodium concentrations (b) in 4% NaCl-treated group were determined as described in Materials and methods. Their
body mass were measured (c). m—m: Control group; e—e: 4% NaCl group. Under the same conditions, the serum potassium concentration (d), free
water/body mass (e) and bound water/body mass (f) were also measured. The data are shown as the mean + SE; *P < 0.05; **P < 0.01.
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Fig. 2 Shuttle box detection in C57 BL/6

mice with chronic dehydration
The experimental conditions of water intake were shown in Figure 1.
After stimulating by the case of sound, the ratio of conditional response
was used to measure learning and memory ability (a). The horizontal
axis is the number of training. Memory test was done after the second
day of training (b). m—m: Control; e—e: 4% NaCl. Tail flick test was
performed in the experimental conditions (c). The data are shown as the
mean + SE. *P <0.05.
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Fig. 3 Measurement of the formaldehyde concentration in brain and SSAO/ADH3 enzymatic activity in serum

The brain formaldehyde concentration of NaCl-treated mice (a) was measured as described 1. SSAO concentration (b) and its enzymatic activity (c) as

well as ADH3 concentration (d) and its enzymatic activity (e) were detected with ELISA. Changes in the ratio (dehydrated group/control group) of
SSAQ activity was significantly greater than that of ADH3 (f). The data are shown as the mean + SE; *P < 0.05; **P < 0.01.
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Fig. 4 Shuttle box detection in C57 BL/6 mice injected with formaldehyde or 4%NaCl
The experimental conditions of water intake were shown in Figure 1, except for the injection with formaldehyde or 4% NaCl. After stimulating by the
case of sound, the ratio of conditional response was used to measure learning and memory ability (a, b). The horizontal axis is the number of training.
Brain formaldehyde concentration was detected by HPLC (c, d). Tail flick test was performed in the experimental conditions (e, f). The data are shown
as the mean + SE; *P < 0.05. (a) m—m: Control; e— e : FA inject. (b) m—m : Control group; e— e: 4% NaCl Group.
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Fig. 5 Level changes of 5-HT, Ach and DA in the mouse brain
The levels of 5-hydroxItryptamine (5-HT, a), acetylcholine (Ach, b) and dopamine (DA, c) in the brain of 4%NaCl-treated mice were detected by ELISA
kits for three months group. Meanwhile, the 5-HT concentration of mice injected intraperitoneally with formaldehyde or 4% NaCl were also detected
(d). The data are shown as the mean + SE; *P < 0.05; **P < 0.01.
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Chronic-dehydrated Dysmetabolism of Formaldehyde in Mouse Brain
and Decline of Learning in The Shuttle Box”

LI Ting*2, SU TaoY, HE Ying-Ge?, HE Rong-QiaoV™
(V State Key Laboratory of Brain and Cognitive Science, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China;
2 The University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Chronic dehydration is reg arded as a common symptom of patients with age-related cognitive
impairment, particularly those with Alzheimer disease. Chronic dehydration causes not only serum
hyperosmotic-pressure increase, but also metabolic dysfunction of central nerve system and cognitive impairment.
Here, we show the establishment of an animal model for chronic dehydration with C57 BL/6 mouse that was
administrated with 4% NaCl instead of water intake for 3 months. For NaCl-fed group, serum osmotic pressure and
Na* concentration were significantly increased and their body weight was decreased, indicating the chronic
dehydrated symptoms. The chronic dehydrated mice (fed with 4% NaCl ) with a marked low level of
5-hydroxltryptamine showed slower learning in “ Shuttle box” behavior assay than those fed with water as
controls. Brain formaldehyde was increased following an imbalance of the activities between semicarbazide
sensitive amine oxidase (SSAO) and formaldehyde dehydrogenase 3 (ADH3). To demonstrate that dysmetabolism
of formaldehyde induces a low level of 5-hydroxltryptamine (5-HT) and the slow learning, formaldehyde was
intraperitoneally injected to the mouse for 7 days. The results showed that formaldehyde injection leads to an
elevation of 5-HT and slow-learning in shuttle box, however, 4% NaCl injection does not result in any significant
differences in 5-HT and behavior assay. These data suggest that chronic dehydration in mice results in
dysregulation of brain formaldehyde, which decreases the level of 5-HT and slows learning in shuttle box.
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Fig. S1 Expression of serum SOD, GR, TNF-« and IL-6 in 4%NaCl drinking group
The experimental conditions of water intake were shown in Figure 1. Activities of serum superoxide dismutase (SOD, a) and glutathione reductase (GR,
b) as well as concentrations of TNF-« (c) and IL-6 (d) in 4% NaCl-treated group were also measured. The data are shown as the mean + SE.
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Fig. S2 Y maze test in C57 BL/6 mice with chronic dehydration
The experimental conditions of water intake were shown in Figure 1. The percentage of alteration in the Y maze was used to measure the exploration of
a new environment. The data are shown as the mean + SE.
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Fig. S3 Eight-arm maze test in C57 BL/6 mice with chronic dehydration
The experimental conditions of water intake were shown in Figure 1. Working memaory error percentage (a) and reference memory errors percentage (b)
were seen as the longitudinal axis of the index for judging the ability of learning and memory of mice. The data are shown as the mean + SE. m—n:

Control; e— e 4% NaCl.
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Fig. S4 Elevated plus maze in C57 BL/6 mice with chronic dehydration
The experimental conditions of water intake were shown in Figure 1. In the elevated plus-maze, the percentage of the time spent (min) in the open arms
and close arms (a), the number of open arm and close arm entries (b) within 5 min was recorded. The data are shown as the mean + SE. l: Control; [@:

4% NaCl.
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Fig. S5 Open field test and the tension of the fore legs measurement
The experimental conditions of water intake were shown in Figure 1. In open field test, the distance in central area and total area (a), the time spending
in central area and total area (b). l : Control group; O : 4% NaCl group. Movement speed (c) were recorded within 5 min. Meantime, the tension of
the fore legs was detected (d). The data are shown as the mean + SE; *P < 0.05.
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Fig. S6 Tau phosphorylation in the 4%NaCl-treated mice for three months
Conditions for the treatment were the same as for Figure 1, except that phosphorylation of Tau in brain was detected by Western blotting using
anti-pT181, anti-pS396, anti-Tau-5 (a), respectively. 3-Actin was used as a loading control. Quantification is shown in (b). The phosphorylation levels
were expressed as the ratio between phospho-site and the total Tau staining. The data are shown as the mean + SE. Il : Control; [ : 4% NaCl.



