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Abstract. Major depression is a multifactorial disease. 
Emerging evidence has suggested that autophagy is 
involved in the pathological process of depressive disorders. 
Bafilomycin  A1 (Baf  A1), is an inhibitor of vacuolar 
H+‑ATPase that is frequently used at high concentrations to 
block late‑phase autophagy. However, whether Baf A1 has 
antidepressant effects remains to be elucidated. The current 
study aimed to evaluate the antidepressant effects of Baf A1 
in rats with chronic unpredictable mild stress (CUMS) and 
its potential mechanism. The CUMS animal model was 
established. The sucrose preference test, open‑field test (OFT) 
and forced swim test (FST) were applied to evaluate the 
depressive behavior. Synaptic plasticity‑associated proteins 
synaptophysin and postsynaptic density protein 95 were 
measured by western blotting and immunofluorescence. 
Apoptosis‑ and autophagy‑associated proteins in addition to 
pro‑inflammatory cytokines, including interleukin‑1β and 
tumor necrosis factor‑α, were detected by western blotting, 
reverse transcription‑quantitative polymerase chain reaction 
or ELISA. A 4‑week treatment period with Baf A1 markedly 
ameliorated CUMS‑induced behavioral abnormalities, 
including increasing sucrose intake, improving locomotor 
activity in the OFT, and decreasing immobility time in the FST. 
In addition, treatment with Baf A1 restored the dysregulation 
of synaptic plasticity and inhibited neuroinflammation in rats 
exposed to CUMS. Furthermore, Baf A1 decreased the levels 
of apoptosis‑ and autophagy‑associated proteins induced by 
CUMS. The present study demonstrated that Bafilomycin A1 
resulted in antidepressant effects in rats, which may be 
mediated by the reversal of apoptosis, autophagy and 
neuroinflammation in the hippocampus.

Introduction

Major depressive disorder (MDD) is a severe psychiatric 
disease, characterized by anorexia, pessimism and a series 
of depressive‑like behaviors. The World Health Organization 
reports that depression may become the 2nd most prevalent 
disease worldwide by 2020 (1,2). However, the exact mecha-
nism underlying depression remains largely unknown. The 
majority of current antidepressants are based on monoamine 
neurochemical alterations, including tricyclic antidepressants, 
and selective serotonin and noradrenalin reuptake inhibi-
tors (3). Numerous patients suffering from MDD are resistant 
to currently available antidepressants, experiencing a long 
delay in activity and adverse effects (4). Consequently, the 
development of novel antidepressant drugs is a primary 
research concern.

Numerous studies have demonstrated that the pathophysi-
ology of depression involves complex signaling networks, 
including abnormal cytokine secretion, monoamine deficiency, 
and disturbed neurogenesis and neuroplasticity (5). In addi-
tion, it has been proposed that dysfunctional synaptic plasticity 
is a basis of the etiology of depression (6,7). Furthermore, 
postmortem brain tissues from patients with MDD display 
increased levels of apoptosis‑associated factors (8). Recent 
studies have indicated that neuronal autophagy signaling path-
ways are also involved in the pathophysiology of MDD (9,10). 
Dysregulation of autophagy may result in a cellular ‘traffic jam’ 
during neuronal development and synaptic plasticity, leading 
to neurodevelopmental disorders  (9). Dysregulation of the 
autophagy pathway in neurons may result in depression (10). 
Certain antidepressants or molecules alleviate the symptoms 
of depression by regulating apoptosis or autophagy (10).

Bafilomycin A1 (Baf A1), a macrolide antibiotic isolated 
from Streptomyces species, is an inhibitor of vacuolar 
H+‑ATPase (11). It has been reported that Baf A1 has potent 
bioactivity, including inhibition of cell growth, differentiation 
and apoptosis, and anti‑inflammatory and anti‑tumor proper-
ties (12,13). At high doses (0.1‑1 mM) Baf A1 has frequently 
been used as an inhibitor to block the fusion between autopha-
gosomes and lysosomes, or to inhibit lysosomal activity, a 
critical step in late‑stage autophagy (12,14). Previous research 
has reported that Baf A1 may improve cell survival in PC12 
cells and cerebral ischemia‑reperfusion injury in rats by regu-
lating autophagy and the apoptosis pathway (15), suggesting it 
may serve an important role in diseases of the nervous system. 
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However, the antidepressant effects of Baf A1 in chronic 
unpredictable mild stress (CUMS) depression in rats have not 
been elucidated.

In the present study, the antidepressant effects of Baf A1 
were investigated in a CUMS‑induced depressive rat model. 
The present results revealed that Baf A1 significantly allevi-
ated depressive‑like behaviors, which may be mediated by 
anti‑inflammatory effects, the regulation of autophagy and the 
apoptosis pathway.

Materials and methods

Animals and drug treatments. A total of 105 Male Sprague 
Dawley rats (15 weeks old, 180‑200 g) were purchased from the 
Experimental Animal Center of Zhejiang province (Zhejiang, 
China). Animals were single‑housed under controlled temper-
ature and relative humidity (25±2˚C and 55±5%, respectively) 
and a 12‑h light/dark cycle (lights on from 7 am to 7 pm). Prior 
to the experiment, the animals were allowed 1 week to adapt 
to the new environment. Rats were randomly divided into the 
following groups following three sessions of sucrose training: 
Control, CUMS, CUMS + fluoxetine (10 mg/kg fluoxetine; 
Sigma‑Aldrich; Merck KGaA, Darmstadt, Germany), and 
CUMS + Baf A1 (10, 25, 50 or 100 mg/kg; Sigma‑Aldrich) 
(n=10 rats/group). All drugs were dissolved in 0.9% saline 
containing 0.5% carboxymethyl cellulose. After 6 weeks of 
CUMS exposure, all drugs were orally administered once 
daily for a further 4 weeks in each group. Following this, 
behavioral tests were performed and animals were sacrificed 
for further biochemical determinations. All animal experi-
ments were approved by the Ethics Committee of the Medical 
College of Jiaxing University (Jiaxing, China). All procedures 
adhered to the National Institutes of Health Guide for the Care 
and Use of Laboratory Animals (16).

CUMS procedure. The stress procedure was performed as 
stipulated in a previous protocol (1). The stressors included 
swimming in ice water (4˚C; 5 min), a reversed light/dark 
cycle (24 h), damp bedding (200 ml sterile water added to 
the cage; 12 h), noise (100 dB; 5 min), oscillation (2 min), tail 
pinch (1 cm from the top of the tail; 2 min), water and food 
deprivation (24 h), cage tilt (45 ;̊ 12 h) and foot shock (36 V; 
duration 10 sec, intershock interval 30 sec, 15 shocks). Each rat 
received two or three random stressors daily.

Body weight measurement and sucrose preference test (SPT). 
Body weight was measured at 9:00 a.m. on the same day each 
week. during the experimental period. Rats were allowed to 
adapt to 1% sucrose solution for 24 h, then deprived of food 
and water for 24 h prior to the SPT. Each animal was allowed 
to imbibe two drinking bottles of 1% sucrose water or tap water 
for 12 h. In order to avoid position preference, the positions of 
the drinking bottles were switched halfway through the test. 
Finally, the weights of sucrose solution and water consumed 
were recorded accordingly. The preference of sucrose consump-
tion was defined as the percentage of consumed sucrose water 
out of the total amount of liquid drunk during the 12‑h test. The 
sucrose preference value was calculated using the following 
formula: Sucrose preference (%)=sucrose solution intake 
(g)/[sucrose solution intake (g) + water intake (g)] x100. During 

the experimental period, the SPT was carried out at the end of 
each week in the same way.

Open‑field test (OFT). Rats were placed in an empty square box 
(40 cm long x60 cm wide x50 cm high) made of compressed 
wood to evaluate locomotor activity and spontaneous explora-
tion in a novel environment. The apparatus was divided into 12 
equal squares and the number of crossings were recorded. OFT 
was performed as previously described (17). Rats were placed 
individually into the center of the apparatus and tracked for 
5 min with a video camera. The total distance within the last 
4 min was recorded. The apparatus was cleaned using a deter-
gent and subsequently dried between each rat test. The data 
were collected and analyzed using the Open Field Scan system 
(TopScan Realtime Option Version 2.0; CSI‑OF; Clever Sys 
Inc., Reston, VA, USA).

Forced swim test (FST). The FST was performed as previously 
described (18). Rats were placed in a glass cylinder (46 cm 
height; 30 cm diameter; filled with 25±1˚C water to a depth 
of 30 cm) for 6 min. During the test, the immobility time was 
defined as the time for which the rat floated in the water without 
struggling and only made movements necessary to keep its 
head above the water. The duration of immobility during the 
last 5 min of the test was recorded by a video camera. The data 
were recorded and analyzed using Tail Suspension Scan (Tail 
Suspension ScanTM Version 2.0; CSI‑FSW, Clever Sys Inc.).

Western blotting. At the end of the behavioral tests, the rats 
were sacrificed and the brain region of the whole hippo-
campus was dissected on a cold plate and immediately frozen 
in liquid nitrogen. The tissue samples were stored at ‑80˚C 
until assay. A Cytoplasmic Protein Extraction kit (Beyotime 
Institute of Biotechnology) was used to extract proteins from 
hippocampal tissues. The protein concentration was quantified 
using a bicinchoninic acid protein assay kit (Pierce; Thermo 
Fisher Scientific, Inc.). The samples (30 µg) were separated 
by 10 or 15% SDS‑PAGE, and electro‑transferred to polyvi-
nylidene difluoride membranes (EMD Millipore, Billerica, 
MA, USA). Membranes were blocked in 5% skimmed milk 
at room temperature for 2 h, and incubated with primary 
antibodies against: Beclin 1 (1:1,000; cat. no.  3738; Cell 
Signaling Technology, Inc., Danvers, MA, USA), apoptosis 
regulator Bcl‑2 (Bcl‑2; 1:1,000; cat. no. 15071; Cell Signaling 
Technology, Inc.), cleaved caspase‑3 (C‑Cas‑3; 1:1,000; cat. 
no. 9661; Cell Signaling Technology, Inc.), synaptophysin 
(SYP; 1:200; cat. no. sc‑136271; Santa Cruz Biotechnology, 
Inc., Dallas, TX, USA), postsynaptic density protein  95 
(PSD 95; 1:200; cat. no. sc‑71936; Santa Cruz Biotechnology, 
Inc.), microtubule‑associated proteins 1A/1B light chain 3 
(LC3; 1:2,000; cat. no. ab48394; Abcam, Cambridge, MA, 
USA) and β‑actin (1:2,000; cat. no. ab8226; Abcam) overnight 
at 4˚C. Membranes were incubated with horseradish peroxi-
dase‑conjugated anti‑rabbit or anti‑mouse immunoglobulin 
(Ig)G secondary antibodies (1:2,000; cat. nos. BA1054 or 
BA1050; Boster Biological Technology, Pleasanton, CA, 
USA) at room temperature for 1 h and enhanced chemilumi-
nescence reagents (Immobilon Western, EMD Millipore) as 
recommended by the manufacturer. The quantitation analysis 
was performed using Image J software (version 4.0; National 
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Institutes of Health, Bethesda, MD, USA), and immunoreac-
tivity was normalized to the β‑actin loading control for each 
protein.

Reverse transcription‑quantitative polymerase chain reaction 
(RT‑qPCR). Total RNA was isolated using TRIzol® reagent 
(Thermo Fisher Scientific, Inc.) from hippocampal tissues and 
2‑3 µg total RNA was used to synthesize first‑strand cDNA 
using SuperScript II reverse transcriptase kit (Invitrogen; 
Thermo Fisher Scientific, Inc.), following the manufacturer's 
protocol. qPCR reactions were performed using SYBR® 
Green Realtime Master Mix and ABI PRISM® 7700 (Applied 
Biosystems; Thermo Fisher Scientific, Inc.). The cycling 
conditions were: Denaturation at 95˚C for 30 sec, followed by 
40 cycles of DNA synthesis at 95˚C for 5 sec and 60˚C for 
34 sec. The primers used were: SYP sense, 5'‑CAT​CTT​CGC​
CTT​TGC​TACG‑3'; SYP antisense, 5'‑CAC​TGA​GGT​GTT​
GAG​TCC​TGA‑3'; PSD95 sense, 5'‑ACA​ACC​AAG​AAA​TAC​
CGC‑3'; PSD95 antisense, 5'‑ATA​CTC​CAT​CTC​CCC​CTC‑3'; 
β‑actin sense, 5'‑CCA​GAT​CAT​GTT​TGA​GACC‑3'; β‑actin 
antisense, 5'‑ATG​TCA​CGC​ACG​ATT​TCCC‑3'. β‑actin was 
used as an internal standard. All results were calculated using 
the 2‑ΔΔCq method (19).

Immunofluorescence. At the end of the behavioral tests, the rats 
were sacrificed, and the brains were removed and fixed in 4% 
paraformaldehyde for 24 h at 4˚C. For immunofluorescence, 
all procedures were performed as previously described (20). 
Sections of the brain at a thickness of 30 µm were prepared 
using standard protocols and stained with primary anti‑PSD95 
antibody (1:50; cat. no. sc‑71936; Santa Cruz Biotechnology, 
Inc.) overnight at 4˚C, followed by Alexa Fluor 488 goat 

anti‑mouse IgG (1:300; cat. no. B40912; Invitrogen; Thermo 
Fisher Scientific, Inc.) for 1 h at 37˚C and then stained with 
propidium iodide (PI, 50 µg/ml) in the dark for 30 min and 
observed. Images were captured using a confocal microscope 
system at x200 magnification (LSM510; Carl Zeiss AG, 
Oberkochen, Germany).

ELISA. Following the behavioral tests, the rats were sacrificed, 
and the brains were immediately removed. The hippocampi 
were dissected and homogenized, then centrifuged at 
1,000 x g for 20 min at 4˚C. The levels of interleukin (IL)‑1β 
(cat. no. RLB00) and tumor necrosis factor (TNF)‑α (cat. 
no. RTA00) were measured using ELISA kits (R&D Systems, 
Minneapolis, MN, USA), according to the manufacturer's 
protocols.

Statistical analysis. Statistical analyses were performed 
using GraphPad Prism 5.0 Software (version 2.0; GraphPad 
Software, Inc., La Jolla, CA, USA). Significant differences were 
analyzed by one‑way analysis of variance, followed by Tukey's 
post hoc test. The data are presented as the mean ± standard 
error of the mean of three independent experiments. P<0.05 
was considered to indicate a statistically significant difference.

Results

Baf A1 improves depressive‑like behaviors in CUMS rats. As 
presented in Fig. 1A, CUMS rats exhibited decreased body 
weights compared with control group rats. In addition, CUMS 
rats exhibited lower sucrose preference, longer durations of 
forced swim immobility and a reduced crossing time in the 
OFT when compared with the control group (Fig. 1B‑D). A 

Figure 1. Effects of Baf A1 on CUMS‑induced depressive‑like behaviors. Effects of Baf A1 (10, 25, 50 and 100 mg/kg) or Flx (10 mg/kg) on (A) CUMS‑induced 
rat body weight, (B) sucrose preference, (C) immobility time in the forced swim test, and (D) the total distance in the open field test. Data are expressed as the 
mean ± standard error of the mean; n=10 per group. **P<0.01 vs. Con; #P<0.05, ##P<0.01 vs. CUMS. CUMS, chronic unpredictable mild stress; Con, control; 
Flx, fluoxetine; Baf A1, Bafilomycin A1.
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4‑week treatment with Baf A1 (25, 50 and 100 mg/kg) and 
fluoxetine (10 mg/kg) significantly increased the body weights 
and percentages of sucrose preference, decreased the immo-
bility time in the FST and increased the crossing time in the 
OFT compared with the CUMS group (Fig. 1A‑D). However, 
there were no statistically significant differences between the 
CUMS group and the Baf A1 (10 mg/kg) group. The results 
suggested that Baf A1 exerted antidepressant effects in CUMS 
rats. However, there was almost no difference between the 
Baf A1 25, 50 and 100 mg/kg groups, thus the dose of Baf A1 
used in the subsequent experiments was 25 mg/kg.

Baf A1 increases synaptic protein expression in CUMS rats. 
As presented in Fig. 2A‑C, the expression levels of SYP and 
PSD 95 were significantly decreased in the hippocampi of 
CUMS rats compared with the control group. The adminis-
tration of Baf A1 (25 mg/kg) and fluoxetine (10 mg/kg) for 
4 weeks significantly increased the expression levels of SYP 
and PSD 95 in the hippocampus compared with the CUMS 
group. Subsequently, the present study also detected the 
immunoreactivity of SYP in the hippocampi of rats. The 

immunofluorescence results demonstrated that treatment 
with Baf A1 (25 mg/kg) and fluoxetine (10 mg/kg) markedly 
increased the fluorescence intensity of SYP compared with the 
CUMS group (Fig. 2D).

Baf A1 ameliorates the inflammatory response in the hippo‑
campi of CUMS rats. Inflammation is closely associated with 
the development of depressive symptoms, and the anti‑inflam-
matory effects of Baf A1 in CUMS rats were further examined. 
As demonstrated in Fig. 3, the levels of pro‑inflammatory 
cytokines IL‑1β and TNF‑α were significantly increased in 
the hippocampi of CUMS rats compared with the control 
group. However, this increase was significantly suppressed by 
treatment with Baf A1 (25 mg/kg) and fluoxetine (10 mg/kg) 
for 4 weeks, suggesting that Baf A1 may have the ability to 
ameliorate CUMS‑induced increases in the levels of IL‑1β and 
TNF‑α in the hippocampus.

Baf A1 inhibits hippocampal cell apoptosis in CUMS rats. The 
expression levels of the apoptosis‑associated proteins Bcl‑2 
and C‑Cas‑3 in the hippocampi of CUMS rats were assessed 

Figure 2. Effects of Baf A1 (25 mg/kg) or Flx (10 mg/kg) on CUMS‑induced rat synaptic plasticity‑associated proteins SYP and PSD 95. (A) Western blotting 
results and quantitative analysis of the expression levels of (B) SYP and (C) PSD 95 are presented. n=10. (D) Immunoreactivity to SYP (marked in green) in 
the hippocampus. Magnification, x200. n=5. Data are expressed as the mean ± standard error of the mean. **P<0.01 vs. Con; #P<0.05, ##P<0.01 vs. CUMS. SYP, 
synaptophysin; PSD 95, postsynaptic density protein 95; CUMS, chronic unpredictable mild stress; Flx, fluoxetine; Baf A1, Bafilomycin A1; PI, propidium 
iodide.
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by western blotting. As presented in Fig. 4, the expression of 
Bcl‑2 was significantly decreased in the hippocampi of the 
CUMS group compared with the control group. The expres-
sion levels of C‑Cas‑3 in the hippocampi were significantly 
increased in the CUMS group compared with the control 
group. Administration of Baf A1 (25 mg/kg) and fluoxetine 
(10 mg/kg) for 4 weeks significantly increased the expression 

of Bcl‑2 and decreased the expression of C‑Cas‑3 compared 
with the CUMS group. These results indicated that Baf A1 
inhibited hippocampal cell apoptosis in CUMS rats.

Bafilomycin A1 inhibits autophagy in CUMS rats. The expres-
sion of two critical markers in the process of autophagy, Beclin 
1 and LC3 II/LC3 I were determined by western blotting 

Figure 3. Effects of Baf A1 (25 mg/kg) or Flx (10 mg/kg) on CUMS‑induced hippocampal pro‑inflammatory cytokines. (A) IL‑1β and (B) TNF‑α levels were 
determined by ELISA. Data are expressed as the mean ± standard error of the mean. n=10 per group. **P<0.01 vs. con; #P<0.05, ##P<0.01 vs. CUMS. CUMS, 
chronic unpredictable mild stress; Flx, fluoxetine; Baf A1, Bafilomycin A1; IL‑1β, interleukin‑1β; TNF‑α, tumor necrosis factor‑α.

Figure 4. Effects of Baf A1 (25 mg/kg) or Flx (10 mg/kg) on CUMS‑induced rat apoptosis‑associated proteins Bcl‑2 and C‑Cas‑3. (A) Western blotting results; 
quantitative analysis of (B) Bcl‑2 and (C) C‑Cas‑3 expression. Data are expressed as the mean ± standard error of the mean. n=10 per group. **P<0.01 vs. con; 
#P<0.05, ##P<0.01 vs. CUMS. C‑Cas‑3, cleaved caspase‑3; CUMS, chronic unpredictable mild stress; Flx, fluoxetine; Baf A1, Bafilomycin A1; Bcl‑2, apoptosis 
regulator Bcl‑2.
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(Fig. 5). The results demonstrated that the expression levels 
of Beclin 1 and LC3 II/LC3 I were significantly increased in 
the CUMS group. These alterations suggested that CUMS 
induced autophagic stress. However, the CUMS‑exposed rats 
treated with Baf A1 (25 mg/kg) and fluoxetine (10 mg/kg) for 
4 weeks exhibited significantly decreased Beclin1 expression 
and LC3 II/LC3 I ratios. These results suggested that Baf A1 
inhibited autophagy in CUMS rats.

Discussion

In the present study, the results indicated that Baf A1 may 
possess antidepressant‑like effects in the CUMS rat model. 
CUMS is considered to be one of the best animal models 
for mimicking the symptoms of depression and is a widely 
used model of depression (21). According to the observations 
from the present study, rats exposed to CUMS exhibited 
a significantly decreased body weight and percentage of 
sucrose preference, increased immobility time in the FST and 
decreased crossing time in the OFT. Administration of Baf A1 
for 4  weeks significantly ameliorated the depressive‑like 
behaviors in CUMS rats.

SYP and PSD 95 are associated with the survival and 
growth of neurons by regulating synaptic transmission and 
promoting synapse stability (22). These two synapse‑associ-
ated proteins have been confirmed to serve important roles in 
neurogenesis and synaptogenesis (23). Clinical studies have 
indicated that the levels of PSD 95 and SYP are significantly 

decreased in patients with major depressive disorder (24,25). 
A previous study reported that restraint stress tended to 
decrease the expression of SYP in the rat hippocampus, 
although this was restored to pre‑stress levels after 2 weeks 
of treatment with venlafaxine (2). The present results revealed 
that CUMS caused a significant reduction in PSD 95 and SYP 
expression in the hippocampus, which was consistent with a 
previous study (26). Administration of Baf A1 for 4 weeks 
significantly increased the expression levels of SYP and 
PSD 95 in the CUMS group. The expression levels of synaptic 
plasticity proteins in the hippocampus were almost parallel to 
the antidepressant‑like behavioral responses, as demonstrated 
by results obtained from western blotting and immunofluores-
cence analysis.

As mentioned, the activation of the inflammatory response 
system may serve an important role in the pathophysiology 
of depressive disorders (27). A previous study indicated that 
pro‑inflammatory cytokines significantly increase in depressed 
patients and CUMS mice (28). In addition, antidepressants, 
including ketamine and fluoxetine, result in a decrease in 
pro‑inflammatory cytokines, including IL‑6 and TNF‑α in the 
hippocampi of CUMS rats (29). The present results demon-
strated that treatment with Baf A1 for 4 weeks significantly 
decreased the levels of IL‑1β and TNF‑α compared with the 
CUMS group, suggesting that Baf A1 inhibited inflammatory 
responses. In addition, high levels of pro‑inflammatory cyto-
kines may lead to a widespread increase in damaged proteins 
and autophagy (29).

Figure 5. Effects of Baf A1 (25 mg/kg) or Flx (10 mg/kg) on CUMS‑induced rat autophagy‑associated proteins Beclin 1 and LC3‑I/LC3‑II. (A) Western 
blotting results; quantitative analysis of (B) Beclin‑1 and (C) LC3‑I/LC3‑II expression. Data are expressed as the mean ± standard error of the mean. n=10 
per group. **P<0.01 vs. Con; #P<0.05, ##P<0.01 vs. CUMS. CUMS, chronic unpredictable mild stress; Flx, fluoxetine; Baf A1, Bafilomycin A1; LC3, microtu-
bule‑associated proteins 1A/1B light chain 3.
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Autophagy is a ubiquitous phenomenon in eukaryotic 
cells that serves a key role in maintaining cellular homeo-
stasis (30). Dysregulation of autophagy may cause a cellular 
‘traffic jam’ during neuronal development and synaptic 
plasticity, leading to neurodevelopmental disorders  (31). 
Previous research has suggested that autophagy is widely 
involved in the neural mechanism of depression, which 
may be a novel target for antidepressants (32). Rapamycin, 
a serine/threonine‑protein kinase mTOR inhibitor, has also 
been reported to have antidepressant activity in animal 
models (33). In addition, autophagy markers, including Beclin 
1, are increased in the mouse brain following treatment 
with antidepressants  (34). Autophagy may have favorable 
and unfavorable consequences in MDD, which may be the 
reason why certain patients with MDD remain resistant to 
certain antidepressants (31). The present study elucidated 
that Baf A1 reduced the expression of Beclin 1 and the ratio 
of LC3II/I in CUMS rats, which was consistent with results 
from previous studies (12,15). These results indicated that 
Baf A1 alleviates depression‑like behaviors, and this may be 
mediated by inhibition of autophagy.

In conclusion, the present study demonstrated that Baf A1 
alleviates depression‑like behaviors induced by CUMS, which 
may be mediated by inhibition of hippocampal inflammation, 
apoptosis and autophagy. It may therefore be proposed that 
Baf A1 may be a novel antidepressant candidate for the treat-
ment of depression.
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