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Abstract

In this study, we aimed to explore the effect of TrkB-PLC/IP3 pathway on intestinal inflammatory

factors and enterocyte apoptosis in mice with colitis. The mouse model of ulcerative colitis was

established by medication, and 40 SPF C57BL/6J mice (8 weeks old) were randomly divided into

normal group (healthy mice, n = 10), control group (sham-operated mice, n = 10), model group

(model mice without any treatment, n = 10), and K252a group (model mice treated with 100 μmol/kg

TrkB-PLC/IP3 pathway inhibitor for 5 days before clysis, n = 10). The results showed that mice in

the model and K252a groups, as compared with normal and control groups, had no significant

changes in the levels and protein expressions of serum tumor necrosis factor-α (TNF-α) and TNF-

γ in the colon tissues (P>0.05), and had a significant increase in disease activity index, colon

mucosa damage index, tissue damage index scores, and levels and protein expressions of serum

interleukin-4 (IL-4) and IL-8, but had a significant decrease in the level and protein expression

of serum IL-10 (P<0.05). Mice in the model and K252a groups showed blocked enterocyte cycle

progression, elevated apoptosis ratio, and significantly increased mRNA and protein expressions

of Caspase3, Bax, FasL, and Fas, but significantly reduced mRNA and protein expressions of p-

TrkB, PLC-γ1, IP3, and Bcl-2 (P<0.05). Moreover, intestinal inflammation and apoptosis induced

by colitis in the K252a group became more aggravated by inhibiting the activity of TrkB-PLC/IP3

pathway. In conclusion, inhibition of TrkB-PLC/IP3 pathway can increase the expression of intestinal

inflammatory factors and promote enterocyte apoptosis in mice with colitis.
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Introduction

Ulcerative colitis is a kind of chronic colitis with repeated attack and
unknown etiology [1,2]. Recently, its incidence rate in human beings
has increased year by year in China. Ulcerative colitis is considered to
be a precancerous symptom of colon cancer and thus it is listed as one
of the modern refractory diseases by the World Health Organization

[3,4]. So far, the study on ulcerative colitis is mainly focused on
clinical treatment, while there are few studies on related signaling
pathways that affect ulcerative colitis [5–8].

The lesion site of ulcerative colitis is mainly found in the area from
the colon submucosa to the entire mucosa, and the main manifesta-
tions include ulcer and inflammation. Enterocyte apoptosis may be
one cause of ulcer [9,10]. The initial symptom of ulcerative colitis is

http://creativecommons.org/licenses/by-nc-nd/4.0/
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intestinal flora alteration that triggers an abnormal immune response
in the body, resulting in high expressions of inflammatory factors in
the intestinal mucosa and further generation of inflammation [11–
13].

In recent years, the effect of TrkB-PLC/IP3 pathway on the
intestinal tract has drawn people’s attention. The TrkB-PLC/IP3
pathway is mainly composed of protein-tyrosine kinase receptor B
(TrkB), phospholipase C (PLC), and inositol triphosphate (IP3). After
the specific binding of brain-derived neurotrophic factor (BDNF) to
TrkB, TrkB is phosphorylated to p-TrkB, which activates the signal
transduction of downstream PLC/IP3, thereby playing roles in the
increase of intracellular Ca2+ concentration, the enhancement of
nerve-muscle excitation conduction, the promotion of cell mobility
in the intestinal smooth muscle, and the promotion of intestinal
motility [14–19]. At present, there is no research focusing on the
regulatory mechanism of the TrkB-PLC/IP3 pathway on colitis. We
speculate that the TrkB-PLC/IP3 pathway may contribute to the
regulation of inflammatory response and enterocyte apoptosis for
colitis. In this study, we measured the expressions of inflammatory
factors and enterocyte apoptosis by establishing a ulcerative colitis
mouse model and treating model mice with TrkB-PLC/IP3 pathway
inhibitor K252a, in order to explore the effect of TrkB-PLC/IP3
pathway on intestinal inflammatory factors and enterocyte apoptosis
in mice with colitis.

Materials and Methods

Laboratory animals

Forty SPF C57BL/6J mice (22.41 ± 2.34 g; 8 weeks of age) were
purchased from the Beijing HFK Bioscience (Beijing, China). The
weight and quality of laboratory mice met the national standards,
and all mice were fed conventionally. The protocol and procedures
employed were ethically reviewed and approved by the Animal Ethics
Committee of The Second Hospital of Jilin University (Changchun,
China), and experiments were performed in accordance with relevant
institutional and national guidelines for the care and use of labora-
tory animals.

Establishment of colitis mice models

The colitis mice models were established by using 1% and 3%
oxazolone solutions that was dissolved in 50% ethanol. First, the
mice were allowed to acclimate for 1 week, then the mice were anes-
thetized with intraperitoneal injection of 100 mg/kg pentobarbital
sodium (1%). The abdominal hairs of sham-operated mice and model
mice were shaved, and 2 ml oxazolone (3%) were smeared on the
skin surface to generate sensitization, once a day for 5 days. Then,
150 μl oxazolone (1%) were infused by inserting a 2 mm silicone
tube into ∼4 cm from the anus, in order to conduct clysis. The
skin surface of sham-operated mice was smeared with 2 ml ethanol
(50%), and 150 μl ethanol (50%) were used to conduct clysis; the
remaining treatment was the same as that given in model mice. The
body weight loss and diarrhea occurred 24 h after clysis, indicating
a successful modeling. Mice after clysis and healthy mice were bred
conventionally under the same rearing conditions.

Grouping

Mice were randomly divided into four groups (10 mice in each
group): normal group (healthy mice), control group (sham-operated
mice), model group (model mice without any treatment), and K252a

group (model mice treated with 100 μmol/kg TrkB-PLC/IP3 pathway
inhibitor). Mice in K252a group before clysis were intraperitoneally
injected with 100 μmol/kg K252a once a day for 5 days.

Disease activity index scoring

Detailed scoring rules on disease activity index (DAI) were based on
a previous report [8]. Briefly, mice were weighed 24 h after successful
modeling, fecal status was recorded, occult blood was detected, and
DAI was calculated. DAI was scored by overall consideration of mice
weight loss, fecal viscosity, and hemafecia status. Scoring was as
follows: no weight loss was scored as 0 point, weight loss <5% was
scored as 1 point, weight loss of 5%–10% was scored as 2 points,
weight loss of 10%–15% was scored as 3 points, and weight loss
>15% was scored as 4 points; normal fecal viscosity was scored
as 0, loose stool was scored as 2 points, and diarrhea was scored
as 4 points; occult hemafecia was scored as 2 points and revealed
hemafecia was scored as 4 points. The total score of weight loss, fecal
viscosity, and hemafecia was divided by three to obtain a DAI score.

Colon mucosa damage index scoring

Detailed scoring rules on colon mucosa damage index (CMDI) were
based on a previous report [8]. At 24 h after successful modeling,
the morphological changes of colon mucosa were observed with the
naked eye to score CMDI. The condition of no mucosa damage was
scored as 0 point; the condition of mild edema and hemorrhage on
the surface of intestinal mucosa was scored as 1 point; the condition
of moderate hyperemia, edema, and erosion in the intestinal mucosa
was scored as 2 points; the condition of severe hyperemia and edema,
tissue necrosis, ulcer with a diameter of <1 cm in the intestinal
mucosa, and thickening rectum wall with necrosis and inflammation
was scored as 3 points; the condition of complete necrosis of the
rectum wall and ulcer with a diameter of >1 cm was scored as 4
points.

Tissue damage index scoring

Detailed scoring rules on tissue damage index (TDI) were based on
a previous report [8]. At 24 h after successful modeling, the lesions
of mice were fixed with 100 ml/l formaldehyde and imbedded using
paraffin to prepare paraffin sections. The sections were stained with
hematoxylin and eosin. The morphology of sections was observed
under an optical microscope, and TDI was scored. The scoring
standards of TDI mainly included the inflammatory cell infiltration,
the depth of infiltration, and the depth of an intestinal ulcer. No
inflammatory cell infiltration was scored as 0 point; mild inflam-
matory cell infiltration was scored as 1 point; severe inflammatory
cell infiltration was scored as 2 points. The depth of infiltration was
scored as follows: infiltration to the mucosal layer was scored as
1 point; infiltration to the mucosa and submucosa was scored as 2
points; infiltration to the entire colon layer was scored as 3 points.
The depth of intestinal ulcer was scored as follows: no ulcer was
scored as 0 point; ulcer to the epithelium was scored as 1 point; ulcer
to the lamina propria mucosa was scored as 2 points; ulcer to the
muscularis mucosa was scored as 3 points.

Enzyme-linked immunosorbent assay

Enzyme-linked immunosorbent assay (ELISA) kits (eBioscience, San
Diego, USA) were used to detect the serum levels of tumor necro-
sis factor-α (TNF-α), interleukin-4 (IL-4), IL-8, IL-10, and TNF-γ
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according to the instructions. The optical density value was measured
with a BioTek Synergy 2 microplate reader (BioTek, Winooski, USA)
at 450 nm. The standard curves were drawn to calculate the serum
levels (pg/ml) of TNF-α, IL-4, IL-8, IL-10, and TNF-γ of mice.

Cell cycle and apoptosis detection by flow cytometry

The colon tissues of mice were cut into pieces and grinded by
ground glass with phosphate-buffered saline (PBS) solution. The PBS
solution was collected and filtered by a cell strainer (60 μm) to
obtain suspension containing single cells. These cells were fixed with
95% ethanol, washed with PBS once and centrifuged at 250 g for
5 min. For cell cycle detection, cells were re-suspended with 100 μl
of RnaseA (Beijing Baiaolaibo Technology, Beijing, China) and the
suspension was incubated in a water bath at 37◦C for 30 min in
the dark; then 400 μl of PI dye solution (Sigma, St Louis, USA)
was added into the suspension, and the suspension was incubated
at 4◦C for 30 min in the dark; the cell cycle distribution of samples
was detected by a CytoFLEX flow cytometer (Beckman Coulter,
Pasadena, USA) at 488 nm. For cell apoptosis detection, Annexin-
V-FITC/PI dye solution was prepared according to the instruction
of Annexin-V-FITC apoptosis assays kit (Sigma). A total of 1 × 106

cells were re-suspended in 100 μl of dye solution, and the suspension
was incubated at room temperature for 15 min; then the suspension
was mixed with 1 ml HEPES buffer, and cell apoptosis was analyzed
by determining the FITC and PI fluorescence intensities by the
CytoFLEX flow cytometer at 525 and 620 nm, respectively.

Quantitative real-time polymerase chain reaction

(qRT-PCR)

The colon tissues of mice were used to prepare tissue homogenate.
Total RNA in the tissue homogenate was extracted using Trizol
(Thermo Fisher, Waltham, USA), and the purity and concentration
of the total RNA were determined. Sample RNAs were reversely
transcribed into cDNAs using the reverse transcription kit (Merck,
San Diego, USA). qRT-PCR was performed with cDNA as the
template. Total reaction solution was 10 μl, including 0.5 μl PCR
forward primer, 0.5 μl PCR reverse primer, 1 μl cDNA template,
3 μl ddH2O, and 5 μl (2×) SYBR® Premix Ex TaqTM II. qRT-
PCR amplification procedure was as follows: pre-denaturation at
95◦C for 4 min, 35 circles of denaturation at 94◦C for 30 s and
annealing at 60◦C for 30 s, and extension at 72◦C for 5 min.
The reference gene for qRT-PCR was GAPDH. The primers for
TrkB, PLC, IP3, Bax, Bcl-2, Caspase3, Fas, FasL, and GAPDH were
synthesized by the Sangon Biotech (Shanghai, China). The sequence
of the primers is listed in Table 1. Expression levels of mRNA were
calculated using the 2-��Ct method. ��Ct = �Ctthe rest groups—
�Ctcontrol group. �Ct = Cttarget gene—CtGAPDH. Ct represented the
number of amplification cycles when the fluorescence intensity
reached the threshold value after qPCR.

Western blot analysis

The intestinal mucosa of mice was used to prepare tissue homogenate.
Total proteins were extracted from the tissue homogenate lysed on
ice using RIPA. Centrifugation was then performed at 8500 g for
2 min to obtain the supernatant. After the protein concentration
was measured using a BCA kit (Beyotime Biotechnology Co., Ltd,
Shanghai, China), 160 μl supernatant were mixed with 40 μl 5×
SDS loading buffer. The mixture was put into a boiling water bath
for 10 min. Then, SDS-PAGE was performed. The proteins were

Table 1. The sequences of primers used in qRT-PCR

Name Sequence

TrkB Forward: 5′-CTGGGGCTTATGCCTGCTG-3′
Reverse: 5′-AGGCTCAGTACACCAAATCCTA-3′

PLC Forward: 5′-TTCCAGATGGTCTATTTCCGGG-3′
Reverse: 5′-CTTGGCACTTGCATCCTCC-3′

IP3 Forward: 5′-CGTTTTGAGTTTGAAGGCGTTT-3′
Reverse: 5′-CATCTTGCGCCAATTCCCG-3′

Bax Forward: 5′-AGACAGGGGCCTTTTTGCTAC-3′
Reverse: 5′-AATTCGCCGGAGACACTCG-3′

Bcl-2 Forward: 5′-GCTACCGTCGTGACTTCGC-3′
Reverse: 5′-CCCCACCGAACTCAAAGAAGG-3′

Caspase3 Forward: 5′-CTCGCTCTGGTACGGATGTG-3′
Reverse: 5′-TCCCATAAATGACCCCTTCATCA-3′

Fas Forward: 5′-GCGGGTTCGTGAAACTGATAA-3′
Reverse: 5′-GCAAAATGGGCCTCCTTGATA-3′

FasL Forward: 5′-CAGCCCATGAATTACCCATGT-3′
Reverse: 5′-ATTTGTGTTGTGGTCCTTCTTCT-3′

GAPDH Forward: 5′-AGGTCGGTGTGAACGGATTTG-3′
Reverse: 5′-GGGGTCGTTGATGGCAACA-3′

transferred to a PVDF membrane, and the PVDF membrane was
blocked with 5% skimmed milk powder. Then, the membrane was
incubated with primary antibodies at room temperature for 2 h. The
primary antibodies included rabbit polyclonal antibodies against
p-TrkB (1:2000), TrkB (1:2000), PLC-γ1 (1:2000), PLC (1:3000),
IP3 (1:1000), TNF-α (1:2000), TNF-γ (1:1000), IL-4 (1:2000), IL-8
(1:1000), IL-10 (1:3000), Bax (1:5000), Bcl-2 (1:2000), Caspase3
(1:500), Fas (1:1000), FasL (1:2000), and GAPDH (1:10,000). All
of the above antibodies were purchased from (Abcam, Cambridge,
UK). Then, the membrane was washed with tris-buffered saline tween
(TBST) three times, 5–10 min every time. The membrane was then
incubated with horse radish peroxidase-labeled goat anti-rabbit IgG
second antibody (1:2000; Abcam) at room temperature for 2 h. Then,
the membrane was washed again with TBST three times, 5–10 min
every time. Finally, the membrane was placed in an E-gel imager
(Thermo Fisher) and covered with developing agents. The protein
bands were photographed through the Bio-Rad image analysis
system (Bio-Rad, Hercules, USA). The gray value of the protein band
was analyzed by Quantity One software (Bio-Rad). The relative
level of protein was calculated by the gray value of the protein band
relative to the gray value of the internal reference GAPDH band.

Statistical analysis

SPSS 21.0 software (SPSS Inc., Chicago, USA) was used to analyze
the data. All data were presented as the mean ± standard deviation.
Comparison among groups was performed using one-way ANOVA
and Bonferroni post-hoc test for pairwise comparison. The signifi-
cant difference was set at P<0.05.

Results

DAI, CMDI, and TDI scores

DAI scores of mice in the normal, control, model, and K252a groups
were shown in Fig. 1A. There was no significant difference in DAI
score between the normal group and control group (P>0.05). DAI
scores in the model and K252a groups were significantly increased
as compared with that in the normal group (both P<0.05). DAI score
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Figure 1. The scores of mice in the normal, control, model, and K252a groups (A) DAI score comparison. (B) CMDI score comparison. (C) TDI score comparison.
∗P<0.05 compared with the normal group, #P<0.05 compared with the control group, and &P<0.05 compared with the model group.

in K252a group was significantly higher than that in the model group
(P<0.05).

CMDI scores of mice in the normal, control, model, and K252a
groups were shown in Fig. 1B. There was no significant difference in
CMDI score between the normal group and control group (P>0.05).
CMDI scores in the model and K252a groups were significantly
increased when compared with that in the normal group (P<0.05).
CMDI score in the K252a group was significantly higher than that
in the model group (P<0.05).

TDI scores of mice in the normal, control, model, and K252a
groups were shown in Fig. 1C. There was no significant differ-
ence in TDI score between the normal group and control group
(P>0.05). TDI scores in the model and K252a groups were signif-
icantly increased when compared with that in the normal group
(P<0.05). TDI score in the K252a group was significantly higher
than that in the model group (P<0.05).

Serum levels of related inflammatory factors

The levels of TNF-α, TNF-γ, IL-4, IL-8, and IL-10 in the serum of
mice in the normal, control, model, and K252a groups were detected
by ELISA (Fig. 2). Compared with the normal group, there were no
significant differences in the levels of TNF-α and TNF-γ in the other
three groups (P>0.05), and mice in the model and K252a groups
had significantly increased levels of IL-4 and IL-8 and significantly
decreased IL-10 level (P<0.05). Mice in the K252a group had signif-
icantly increased levels of IL-4 and IL-8 but significantly decreased
IL-10 level when compared with mice in the model group (P<0.05).
There were no significant differences between the control group and
normal group (P>0.05).

Protein expressions of related inflammatory factors in

the colon tissues

Protein expressions of inflammatory factors in the colon tissues
were measured by western blot analysis (Fig. 3). Compared with
the normal group, there were no significant differences in protein
expressions of TNF-α and TNF-γ in the other three groups (P>0.05)
and mice in the model and K252a groups had significantly increased
protein expressions of IL-4 and IL-8 but significantly decreased IL-10
protein expression (P<0.05). Mice in the K252a group had signifi-
cantly increased protein expressions of IL-4 and IL-8 but significantly
decreased IL-10 protein expression when compared with mice in the
model group (P<0.05). There were no significant differences between
the control group and normal group (P>0.05).

Figure 2. Levels of related inflammatory factors in the serum detected by

ELISA ∗P<0.05 compared with the normal group, #P<0.05 compared with

the control group, and &P<0.05 compared with the model group.

Enterocyte cell cycle distributions

Enterocyte cell cycle distribution in the normal, control, model, and
K252a groups was detected by flow cytometry (Fig. 4). There were
no significant differences in cell proportion in all phases between the
control group and normal group (P>0.05). Compared with that in
the normal group, cell proportion of the G0/G1 phase was signifi-
cantly increased, while that of the S phase was significantly decreased
in the model and K252a groups (P<0.05). In the K252a group, cell
proportion of the G0/G1 phase was significantly increased, while that
of the S phase was significantly decreased when compared with that
in the model group (P<0.05). There were no significant differences in
cell proportion in the G2/M phase among the four groups (P>0.05).

Enterocyte apoptosis

Enterocyte apoptosis in the normal, control, model, and K252a
groups was detected by flow cytometry (Fig. 5). There was no
significant difference in apoptotic rate between the control group and
normal group (P>0.05). Compared with that in the normal group,
the apoptotic rate in the model and K252a groups was significantly
increased (P<0.05). The apoptotic rate in the K252a group was
significantly increased when compared with that in the model group
(P<0.05).
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Figure 3. Protein expressions of inflammation-related genes in the colon tissues detected by western blot analysis (A) The results of western blot analysis.

(B) Histogram of protein expression. ∗P<0.05 compared with the normal group, #P<0.05 compared with the control group, and &P<0.05 compared with the

model group.

Figure 4. Enterocyte cell cycle distributions detected by flow cytometry (A) The results of flow cytometry. (B) Cell circle distribution. ∗P<0.05 compared with

the normal group, #P<0.05 compared with the control group, and &P<0.05 compared with the model group.

mRNA and protein expression of apoptosis-related

genes and the TrkB-PLC/IP3 pathway

mRNA expressions of TrkB, PLC, IP3, Bax, Caspase3, Bcl-2, FasL,
and Fas in the colon tissue were measured by qRT-PCR (Fig. 6A).
There was no significant difference between the control group and
normal group (P>0.05). Compared with those in the normal group,
mRNA expressions of Bax, Caspase3, FasL, and Fas were signifi-
cantly increased, while mRNA expressions of TrkB, PLC, IP3, and
Bcl-2 were significantly decreased in the model and K252a groups
(P<0.05). mRNA expressions of Bax, Caspase3, FasL, and Fas

significantly were increased, while mRNA expressions of TrkB, PLC,
IP3, and Bcl-2 were significantly decreased in the K252a group when
compared with those in the model group (P<0.05).

Protein expressions of p-TrkB, PLC-γ1, IP3, Bax, Caspase3, Bcl-
2, FasL, and Fas in the colon tissue were measured by western blot
analysis (Fig. 6B,C). There was no significant difference between the
control group and normal group (P>0.05). Compared with those
in the normal group, protein expressions of Bax, Caspase3, FasL,
and Fas were significantly increased, while protein expressions of p-
TrkB/TrkB, PLC-γ1/PLC, IP3, and Bcl-2 were significantly decreased
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Figure 5. Enterocyte apoptosis detected by flow cytometry (A) The results of flow cytometry. (B) Histogram of enterocyte apoptosis rate. ∗P<0.05 compared

with normal group, #P<0.05 compared with control group, and &P<0.05 compared with model group.

Figure 6. Expressions of apoptosis-related genes and the TrkB-PLC/IP3 pathway in the colon tissue detected by qRT-PCR and western blot analysis (A) mRNA

expressions of apoptosis-related genes in the colon tissue. (B) Representative image of western blots. (C) Histogram of protein expressions. ∗P<0.05 compared

with the normal group, #P<0.05 compared with the control group, and &P<0.05 compared with the model group.

in the model and K252a groups (P<0.05). Protein expressions of
Bax, Caspase3, FasL, and Fas were significantly increased, while
protein expressions of p-TrkB/TrkB, PLC-γ1/PLC, IP3, and Bcl-2
were significantly decreased in the K252a group when compared
with those in the model group (P<0.05).

Discussion

Colitis, as a kind of recurrent chronic colitis, is listed as a modern
refractory disease due to obstinacy and easy recurrence [20,21].
There are many studies on the clinical drug development and treat-
ment for colitis, while there are few studies on the related mecha-
nisms. Therefore, it is of great significance to explore the mechanism
of colitis.

TrkB, as an acceptor molecule, is rapidly activated by phospho-
rylation after receiving the upstream signal. By activating the down-
stream PLC/IP3 pathway, the activated TrkB promotes the increase
of intracellular calcium ion concentration, thus facilitating the exci-
tation of intestinal nerve cells and the conduction of excitation, and
promoting the intestinal motility [22,23]. At present, studies on the
TrkB-PLC/IP3 pathway mainly focus on its antidepressant effect and
intestinal motility promotion effect, while the improvement effect of

TrkB-PLC/IP3 pathway on colitis has not been reported. In this study,
sensitization and clysis were performed simultaneously on mice using
oxazolone to establish colitis mice models [24]. DAI, TDI, and CMDI
scores in the K252a group were the highest and these scores in the
model group were significantly higher than those in the normal and
control groups. The TrkB-PLC/IP3 pathway inhibitor increased DAI,
TDI, and CMDI scores of mice with colitis. The results of ELISA
and western blot analysis showed no significant differences in the
levels and protein expressions of TNF-γ and TNF-α, and mice in the
model and K252a groups showed a significant increase of IL-4 and
IL-8 levels and protein expressions but a significant decrease of IL-
10 level and protein expression. It indicated that the TrkB-PLC/IP3
pathway might have no significant effect on Th1 cytokines in colitis
mice and mainly affected the expressions of Th2 cytokines IL-4, IL-
8, and IL-10 to break the Th1/Th2 cytokine balance, facilitating the
development of inflammation. At present, no studies have confirmed
the regulatory mechanism of TrkB-PLC/IP3 pathway on inflamma-
tory development of colitis. However, the upstream BDNF of the
TrkB-PLC/IP3 pathway can improve the levels of TNF-α and other
inflammatory factors in depression. Therefore, we speculated that
the TrkB-PLC/IP3 pathway, as the downstream effector of BDNF,
could also inhibit the inflammatory development in colitis [25–28].
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Enterocyte cell cycle distribution and apoptosis were detected by
flow cytometry. The results showed that mice in the model group
and K252a group suffered cell cycle arrest and had a significantly
increased apoptotic rate. Moreover, cell cycle arrest and apoptotic
rate were significantly greater in the K252a group than those in
the model group. The results of qRT-PCR and western blot analysis
showed that mRNA and protein expressions of Bax, FasL, Fas, and
Caspase3 were significantly increased, while mRNA expressions of
TrkB, PLC, IP3, and Bcl-2 and protein expressions of p-TrkB, PLC-
γ1, IP3, and Bcl-2 were significantly decreased in the model and
K252a groups. Moreover, these increased and decreased expressions
in the K252a group were both significantly more than those in the
model group. High enterocyte apoptotic rate that might be affected
through the Fas/FasL pathway further exacerbated the condition
of colitis mice. Previous studies have shown that the TrkB-PLC/IP3
pathway can inhibit anxiety- and depression-like behaviors, mainly
by inhibiting the apoptosis of hippocampal neurons [29–31]. In this
study, we did not explore the specific mechanism of TrkB-PLC/IP3
pathway on inflammation and apoptosis, and its application in
clinical treatment remains to be further studied. Moreover, although
the colon includes intestine villus, crypt, smooth muscle, etc., total
colon tissue was harvested in this study for the analysis of relevant
indicators. Cells that experienced apoptosis easily in the colon tissue
were not analyzed, which will be solved in our future research.

In summary, the TrkB-PLC/IP3 pathway promotes the expression
of IL-10 by inhibiting IL-4 and IL-8 expressions, improving Th1/Th2
cytokine balance and reducing inflammation. On the other hand, the
TrkB-PLC/IP3 pathway suppresses enterocyte apoptosis by inhibiting
the Fas/FasL pathway, improving symptoms of colitis.
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