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Fig.1 Schedule of treatment and behavioral tests for chronic unpredictable stress (CUS)model in mice. Except for
the normal control group, the depression model was prepared by giving CUS stimuli to the remaining groups for 28 consecutive days.
Mice were ig given fluoxetine (FLX, 10 mg-kg™"), inulin-type oligosaccharides of M.officinalis (IOMO, 50 mg-kg™")or water (control and
CUS model groups) from the first day of the CUS procedure once per day for 28 d. SPT: sucrose preference test; OFT: open field

test; FST: forced swimming test; NSF: novel inhibition feeding test.
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Fig.2 Effect of IOMO on sucrose preference in SPT in
CUS mice. See Fig.1 for the mouse treatment. On the 28" day
of the CUS procedure, the preference for sucrose was detected.
xxs, n=12. **P<0.01, compared with normal control group ; #P<0.01,
compared with CUS model group.
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Fig.3 Effect of IOMO on locomotor activity (A and B)
and anxiety-like behaviors (C and D) in OFT in CUS
model mice. See Fig.1 for the mouse treatment. On the 29
day, the OFT was performed. x+s, n=12. **P<0.01, compared
with normal control group ; #P<0.05, compared with CUS model group.
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Fig.4 Effect of IOMO on depression-like behavior in
FST (A) and NSF (B) in CUS model mice. See Fig.1 for
the mouse treatment. On the 30" and 32" day, the immobility
time in FST and the latency to feed in NSF were recorded. x+s,
n=12. **P<0.01, compared with normal control group; #P<0.05,
#P<0.01, compared with CUS model group.
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Fig.5 Effect of IOMO on proportion (B) and number (C) of regulatory T(Tr) cells in intestinal epithelial lympho-
cytes of CUS model mice by flowcytometry. See Fig.1 for the mouse treatment. B was the quantitative analysis results of A.
The number of Tr cells was calculated by multiplying the total number of CD45* cells, the percentage of CD4*T cells in CD45* cells and
the percentage of Tr cells in CD4*T cells. xxs, n=10. *P<0.05, compared with normal control group; #P<0.05, compared with CUS

model group.
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Fig.6 Effect of IOMO on Tr cells in spleens of CUS model mice by flowcytometry. See Fig.1 for the mouse treatment. B
and C were the quantitative analysis results of A. X+s, n=10. *P<0.05, compared with normal control group; #P<0.05, compared with

CUS model group.
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Inulin-type oligosaccharides of Morinda officinalis regulate number
of requlatory T cells in chronic unpredictable stress model mice
while improving their depression and anxiety-like behavior

WANG Yi', GUO Ting-ting?, YIN Yong-yu', ZHANG Li-ming', ZHANG Ji-yan?, LI Yun-feng'?
(1. State Key Laboratory of Toxicology and Medical Countermeasures, Institute of Pharmacology
and Toxicology, 2. Institute of Military Cognitive and Brain Sciences, Academy of
Military Medical Sciences, Beijing 100850, China)

Abstract: OBJECTIVE To assess the effects of antidepressant inulin-type oligosaccharides of
Morinda officinalis (IOMO) on depressive and anxiety-like behaviors in chronically stress model mice,
investigate the effects of IOMO on regulatory T cells (Tr cells) in the intestinal epithelium and spleen of
chronically-stressed model mice, and to offer new clues to the antidepressant mechanism of oligosac-
charide components. METHODS A chronic unpredictable stress (CUS) depression model was estab-
lished. The mice were divided into the normal control group, CUS model group, CUS+fluoxetine (FLX)
group and CUS+IOMO group. IOMO 50 mg-kg™ or FLX 10 mg-kg™ was ig given to the mice from the
first day of modeling for 28 consecutive days. The sucrose preference test (SPT) of mice was conducted
to evaluate the sucrose preference of mice at the beginning and end of modeling. The opening filed
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test (OFT) was used to investigate the anxiety-like behavior. The forced swimming test (FST) and novel
inhibition feeding test (NSF) were used to study the depression-like behavior. Flow cytometry was used
to observe the changes of Tr cells in intestinal epithelial lymphocytes and spleens of mice in each group.
RESULTS After 28 days of CUS, the preference for sugar water in the CUS model group was signifi-
cantly reduced in the SPT compared with the control group (P<0.01), so were the latency to enter the
central area (P<0.05) and the total number of times of entry (P<0.05) in the OFT. Compared with the
control group, the immobility time of mice was significantly prolonged (P<0.05) in the FST, so was the
first feeding latency (P<0.01) in the NSF. Administration of IOMO or FLX could significantly reverse the
above changes (P<0.05). The results of flow cytometry showed that the number of Tr cells in the
intestinal epithelium and spleen of the CUS model group decreased significantly (P<0.05) compared
with the control group. Compared with CUS model group, the number of Tr cells in the intestinal epithe-
lium and spleen of mice in the CUS+IOMO group and CUS+FLX group was significantly increased (P<
0.05). At the same time, correlation analysis showed that there was a significant correlation between
the number of Tr cells in the intestinal epithelium and spleen and the changes in sucrose preference
(P<0.05). CONCLUSION IOMO has significant anti-anxiety and anti-depression effects in CUS model
mice, and can increase the number of Tr cells in the intestinal epithelium and spleen, which may be
one of its important mechanisms.

Key words: depression; inulin-type oligosaccharides of Morinda officinalis; chronic unpredictable
stress; regulatory T cells
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