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Comparison of mouse models of depression induced by different modeling methods
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Abstract: The present article was aimed to compare the effectiveness of different induction methods for depression models. Kunming
mice were randomly divided into chronic unpredictable mild stress (CUMS) group, corticosterone (CORT) group, and CUMS+CORT
(CC) group. The CUMS group received CUMS stimulation for 4 weeks, and the CORT group received subcutaneous injection of 20
mg/kg CORT into the groin every day for 3 weeks. The CC group received both CUMS stimulation and CORT administration. Each
group was assigned a control group. After modeling, forced swimming test (FST), tail suspension test (TST) and sucrose preference
test (SPT) were used to detect the behavioral changes of mice, and the serum levels of brain-derived neurotrophic factor
(BDNF), 5-hydroxytryptamine (5-HT) and CORT were detected with ELISA kits. Attenuated total refraction (ATR) spectra of mouse
serum were collected and analyzed. HE staining was used to detect morphological changes in mouse brain tissue. The results showed
that the weight of model mice from the CUMS and CC groups decreased significantly. There was no significant change in immobility
time of model mice from the three groups in FST and TST, while the glucose preference of model mice from the CUMS and CC
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groups was significantly reduced (P < 0.05). The serum 5-HT levels of model mice from the CORT and CC groups were significantly
reduced, while the serum BDNF and CORT levels of model mice from the CUMS, CORT, and CC groups showed no significant
changes. Compared with their respective control groups, the three groups showed no significant difference in the one-dimensional
spectrum of serum ATR. The difference spectrum analysis results of the first derivative of the spectrogram showed that the CORT
group had the greatest difference from its respective control group, followed by the CUMS group. The structures of hippocampus in
the model mice from the three groups were all destroyed. These results suggest that both CORT and CC treatments can successfully

construct a depression model, and the CORT model is more effective than the CC model. Therefore, CORT induction can be used to

establish a depression model in Kunming mice.
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Table 1. The stimulation during CUMS modeling

Day Stimulation mode Day Stimulation mode
1 Odour stimulation 15 Daylight protection for 12 h
2 Odour stimulation + Water deprivation for 24 h 16 Overnight illumination for 12 h
3 Restraint stress for 5 h 17 Warm water swim (38 °C, for 30 min)
4 Soiled cage + cage tilting (45°, for 24 h) 18 Food deprivation for 24 h
5 Soiled cage + cage tilting (45°, for 24 h)+food 19 Water deprivation for 24 h + empty bottle stimulation
deprivation for 24 h
6 Food deprivation for 24 h + cold water swim 20 Water deprivation for 24 h + empty bottle stimulation +
(8 °C, for 5 min) cold water swim (8 °C, for 5 min)
Day and night reversed 21 Restraint stress for 5 h
Tail pinch restraint for 1 min + no packing 22 Cage tilting (45°, for 24 h)
Restraint stress for 5 h + noise stimulation 23 Warm water swim (38 °C, for 30 min)
10 Warm water swim (38 °C, for 30 min) 24 Tail pinch restraint for 1 min + day and night reversed
11 Water deprivation for 24 h + empty bottle stimulation 25 Odour stimulation
12 Soiled cage 26 Odour stimulation + soiled cage
13 Cage tilting (45°, for 24 h) 27 Water deprivation for 24 h + empty bottle stimulation
14 Restraint stress for 5 h + tail pinch restraint for 2 min 28 Restraint stress for 5 h

& 2. CCLRLAN A R AN K
Table 2. The stimulation during CC modeling

Day Stimulation mode Day  Stimulation mode

1 Food deprivation for 24 h 12 Food deprivation for 24 h

2 Water deprivation for 24 h + empty bottle stimulation 13 Restraint stress for 5 h

3 Water deprivation for 24 h + empty bottle stimulation + 14 Cage tilting (45°, for 24 h) + overnight illumination for 12 h
cold water swim (8 °C, for 5 min)

4 Restraint stress for 5 h 15 Soiled cage

5 Cage tilting (45°, for 24 h) 16 Soiled cage + odour stimulation

6 Warm water swim (38 °C, for 30 min) 17 No packing + overnight illumination for 12 h

7 Tail pinch restraint for 1 min + day and night reversed 18 Daylight protection for 12 h

8 Odour stimulation 19 Warm water swim (38 °C, for 30 min)

9 Odour stimulation + soiled cage 20 Water deprivation for 24 h + empty bottle stimulation

10 Food and water deprivation for 24 h 21 Restraint stress for 5 h

Food and water deprivation for 24 h
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Fig. 1. The body weight changes of different groups. 4: Chronic unpredictable mild stress (CUMS) group; B: Corticosterone (CORT)
group; C: CUMS+CORT (CC) group. Mean = SD, n = 5 (control groups) or 10 (model groups). P <0.05, "P < 0.01 vs control group.
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Fig. 2. The changes of behavioral tests during different groups. 4, B: The immobile time in forced swimming test (FST, 4) and tail
suspension test (TST, B); C: The sucrose preference in sucrose preference test (SPT). Mean + SD, n =5 (control groups) or 10 (model

groups). P < 0.05 vs control group.
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Fig. 3. The levels of serum factors of different groups detected by ELISA kit. 4: 5-hydroxytryptamine (5-HT); B: Brain-derived
neurotrophic factor (BDNF); C: Corticosterone (CORT). Mean % SD, 1 = 5 (control groups) or 10 (model groups). P < 0.05, P < 0.01

vs control group.
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Fig. 4. The attenuated total refraction (ATR) spectra analysis of mouse serum. 4: The serum ATR spectra (resolution ratio: 4 cm ',
scan time: 32 times) of all mice. Different colors represent different mice. B, C: The mean spectra of different groups (B) and the

corresponding D1 spectra (C). D—F: The differential spectra between model groups and their respective control groups.
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Table 3. Correlation between spectrograms of different model groups and their respective control groups

Modeling method Group Correlation coefficient of ATR Correlation coefficient of D1
CORT Control 1.0000 1.0000
Model 0.9933 0.9535
CUMS Control 1.0000 1.0000
Model 0.9695 0.6997
CcC Control 1.0000 1.0000
Model 0.4016 0.2997

K 5. 454/ R R HE 3 o 45 5

Fig. 5. HE staining results of brain in mice from the different groups. A—D: The slices (Scale bar, 500 pm) and partial magnified
images (Scale bar, 50 um) of hippocampi in control (4), CUMS (B), CORT (C), and CC (D) groups. E: The structures of cerebra of

different groups. Scale bar, 100 um.
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