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Introduction

Ulcerative colitis (UC) is an intestinal non-specific 
inflammatory lesion, which mainly affects the rectum and 
sigmoid colon, but can also affect the entire colon and 
terminal ileum (1,2). The clinical manifestations of UC 
include abdominal pain, persistent or recurrent diarrhea, 
mucus pus, blood in the stool, and various systemic 
symptoms (3). Currently, the pathogenesis of UC remains 

unclear, and as a result, there is a lack of targeted treatments 
for UC (4). The complications of UC include toxic 
megacolon, intestinal stricture, intestinal perforation, lower 
gastrointestinal bleeding, and colorectal cancer, which not 
only threaten the health of patients, but also place great 
mental pressure on patients (5,6). Due to the relapsing 
attacks, UC becomes a high-risk factor for cancer (7). 
Current treatments for UC mainly relieve the symptoms of 
the disease, that include medicines such as 5-aminosalicylic 
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acid (5-ASA), sulfasalazine (SASP), and glucocorticoids  
(8-10). More research needs to be conducted to establish 
novel therapeutic strategies for UC.

Compared to Western medicines, which tend to cause 
a variety of toxic effects and other side effects, traditional 
Chinese herbal medicines have characteries of multiple 
targets for treatment of human diseases, which exert 
better curative effects and better safety. In recent years, 
traditional Chinese herbal medicines have received more 
and more attention in the treatment of multiple human 
diseases, including UC (11-13). For example, Huang Lian 
(Rhizoma coptidis) is discovered to alleviate inflammatory 
damage of colon tissue in UC rats via activating PPARγ 
gene and inactivating p38MAPK and NF-κB (14). Fu  
et al. (15) found that Ligularia fischeri root extracts played 
protective effects on UC in mice via activation of Bcl-2/Bax 
signalings. Fomitopsis pinicola (Swartz.: Fr) Karst (FPK) is a 
wood-decay fungus and a common medicinal fungus widely 
distributed in the temperate Northern Hemisphere (16).  
Previous studies have reported that FPK extracts have 
multiple biological effects, such as anti-cancer (17), anti-
bacteria (18), anti-oxidation (19), anti-hypoglycemic (20) 
and anti-inflammation effects (21).

Inflammation is the defensive response to infection and 
injury (22). Triterpenoids isolated from Traditional Chinese 
medicines exert predominant anti-inflammatory effects by 
lowering pro-inflammatory factor levels. Previous studies have 
shown that FPK extracts contain triterpenoids (16,23). More 
importantly, Liu et al. (24) and Kuo et al. (21) discovered that 
the triterpenoids isolated from the fruiting bodies of FPK also 
have excellent anti-inflammatory effects. Until now, there is no 
any literature could be searched concerning the effects of FPK 

extracts on UC. It is not yet clear whether FPK extracts can 
alleviate the symptoms of UC.

In the current research, an in-vivo acute UC mice 
model was established by allowing the mice free access 
to a 4% dextran sulfate sodium (DSS) aqueous solution 
for 1 week. By setting the SASP treatment as a positive 
control, we firstly explored the possible beneficial effect of 
the chloroform (CHCl3) extract of FPK (FPKc) on UC. 
Our findings may provide an experimental basis to further 
explore whether FPKc can be used as a novel medicine to 
treat UC in the future. We present the following article in 
accordance with the ARRIVE reporting checklist (available 
at https://atm.amegroups.com/article/view/10.21037/atm-
22-5143/rc).

Methods

Preparation of FPKc

Fresh FPK was collected from Pingheliang, south of the 
Qinling Mountains, in the Shaanxi Province of China 
(altitude 2,193~2,353 km, 33°27'N, 108°30'E) and 
identified by Professor Yaping Xiao (Shaanxi Normal 
University, Shaanxi Province, China). After washing, drying 
and crushing, the sporocarp powder of FPK was dissolved 
into ethanol. The ethanol extraction of FPK was harvested 
by ultrasonic shock and condensed. To obtain FPKc, the 
ethanol extraction of FPK was fractionated by CHCl3. 
FPKc was dissolved in dimethyl sulfoxide solution to a 
storage concentration of 350 mg/mL and diluted using 
sunflower oil to a working concentration of 35 mg/mL. 

Establishment of an in-vivo UC model and drug 
intervention

A total of 50 healthy Kunming mice (25 males and 
25 females, weighing 25–30 g) were provided by the 
Experimental Animal Center of Air Force Military 
Medical University [license number: SCXK (Shaan) 2019-
001]. After feeding in our facility for 1 week (a 12 h light/
dark cycle, with free access to drink and food), all the 
mice were randomly divided into the normal control (CT) 
group, UC + Oil group, UC + Normal saline (NS) group, 
FPKc group, and SASP (H31020557, Shanghai Xinyi 
Tianping Pharmaceutical Co., Ltd., Shanghai, China) 
group (with 10 mice per group). With the exception of 
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the mice in the CT group, the other mice were given free 
access to a drink with 4% DSS for 1 week to establish an 
acute UC model as previously reported (25). For mice 
in the UC + Oil group, UC + NS group, FPKc group, 
and SASP group, 0.2 mL of sunflower oil, 0.2 mL of 
physiological saline solution, 0.2 mL of FPKc (35 mg), and 
0.2 mL of SASP (35 mg), respectively, were administered 
via gavage every day, for 3 weeks. The dosage selection of 
FPKc was based on pre-toxicity test (the LD50 of FPKc 
is much greater than 35 mg) and the maximum dosage 
of FPKc that can dissolve in oil for gavage). Animal 
experiments were performed under a project license (No. 
2021-02) granted by ethics committee of Xi’an University, 
in compliance with national guidelines for the care and 
use of animals. A protocol was prepared before the study 
without registration.

DAI score

The body weights of the mice were measured at a fixed time 
every day. Their food intake, water intake, mental state, and 
hair gloss were also recorded. The stool occult blood (OB) 
kit (BA-2020B, Zhuhai Beisuo Biotechnology Co., Ltd. 
Guangdong Province, China) was used to detect the stool 
hematochezia condition of the mice. The disease activity 
index (DAI) score represents the average weight loss (%), 
fecal trait score, and fecal hematochezia score. In relation 
to the fecal trait score, a score of 0 indicates a normal fecal 
trait, a score of 2 indicates a loose fecal trait, and a score of 
4 indicates a watery fecal trait (diarrhea).

CMDI score

After the experiment, all of the mice were anesthetized with 
isoflurane and sacrificed by cervical dislocation. Next, the 
colon tissues were removed, and the length of the colon was 
measured. To observe the colon injury of the mice, the fatty 
tissue and mesenteric impurities on the outer wall of the 
colon were eliminated. The colon was then cut along the 
longitudinal axis, and the intestinal wall of the colon was 
rinsed with physiological saline solution. Under the colonic 
mucosa damage index (CMDI), a score of 0 indicates no 
damage to the colon mucosa, a score of 1 indicates mild 
congestion and edema of the colon, but no erosion or 
ulceration, a score of 2 indicates congestion and edema of 
the colon, and localized epithelial defects or adhesions in 
the intestinal wall, a score of 3 indicates severe congestion 

and edema of the colon, necrosis and ulcers on the surface 
of the mucosa, a maximum longitudinal diameter of the 
ulcer <1 cm, a thickening of the intestinal wall or necrosis 
and inflammation on the surface, and a score of 4 indicates 
on the basis of 3 score, a maximum longitudinal diameter of 
the ulcer >1 cm or total intestinal wall necrosis.

H&E staining

The colon tissues of the mice were fixed in 10% formalin, 
embedded with paraffin and cut into 6-μm thick sections. 
Following de-paraffinizing in xylene solution and hydrating 
in decreasing gradient ethanol solution, the sections 
were stained by hematoxylin and eosin (H&E) solutions, 
respectively. Subsequently, after undergoing the process 
of dehydration in increasing gradient ethanol solution 
and transparency in the xylene solution, the sections were 
blocked with neutral resin. The results were observed and 
captured by microscope.

Measurement of the thymus and spleen indexes

After anaesthetization and sacrifice, the thymus and spleen 
tissues were excised from the mice and weighed. The 
following formula was used to calculate the organ index (%): 
organ index (%) = wet organ weight (g)/mouse body weight 
(g) ×100%. The thymus index and spleen index were both 
calculated.

Test of inflammatory factor levels in the serum

After anaesthetization and heart blood sampling, the 
interleukin (IL)-6, IL-8 and tumor necrosis factor-α  
(TNF-α) levels in the serum were tested using a mouse 
IL-6 enzyme-linked immunosorbent assay (ELISA) kit 
(CK-E20012M), a mouse IL-8 ELISA kit (CK-E20533M), 
and a mouse TNF-α ELISA kit (CK-E20220M, Suzhou 
Calvin Biotechnology Co., Ltd., Jiangsu Province, China), 
respectively.

Detection of liver function

After anaesthetization and heart blood sampling, the 
aminotransferase (AST) and alanine aminotransferase 
(ALT) levels in the serum were detected using an AST assay 
kit (C010-2-1) and an ALT assay kit (C009-2-1, Nanjing 
Jiancheng Bioengineering Institute, Jiangsu Province, 
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China), respectively. 

Statistical analysis

SPSS 25.0 software (SPSS Inc., Chicago, IL, USA) was 
used for the statistical analysis. The data are presented as 
the mean ± standard deviation (SD). Significant differences 
between the groups were examined using the Duncan 
method. a–c means P<0.05.

Results

FPKc improved weight loss, hematochezia, and DAI score

First, as Figure 1A shows, the body weight of the mice in 
the CT group gradually increased during the experiment. 
During the process of acute UC model establishment  
(1–8 days), the body weight of the mice in UC + Oil and 
UC + NS groups obviously decreased, indicating that the 
4% DSS treatment caused a decline in the body weight of 
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T=0 s 4+

T=0 s 4+ T=0 s 4+

T=0 s 4+

T=0 s 4+T=0 s 4+T=5 s 3+T=7 s 3+

T=0 s 4+ T=0 s 4+ T=47 s  2+ T=51 s  2+ T=9 s  3+ T=5 s  3+

T=6 s  3+T=46 s  2+

T=62 s  1+ T=91 s  1+ T=16 s  2+ T=34 s  2+

T=10 s  3+

T=6 s  3+ T=2 s  3+

T=14 s  2+

UC + NS SASPFPKcB

Figure 1 FPKc improved the weight loss and hematochezia of mice with UC. (A) The weight loss (%) of mice in each group during the 
experiment was calculated. (B) The hematochezia condition of the mice in each group was detected by a stool OB kit. + means the severity 
of hematochezia. CT, computed tomography; UC, ulcerative colitis; NS, normal saline; FPKc, Chloroform (CHCl3) extract of Fomitopsis 
pinicola (Swartz.: Fr) Karst; SASP, sulfasalazine; DSS, dextran sulfate sodium; OB, occult blood.
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the mice. Additionally, relative to the UC + Oil group, the 
weight loss (%) of the mice in the FPKc group improved. 
Relative to the UC + NS group, the weight loss (%) of 
the mice in the SASP group also increased. These results 
indicated that the FPKc and SASP treatment reversed the 
weight loss of mice caused by the 4% DSS treatment.

Further, as Figure 1B shows, the mice in the UC + Oil 
and UC + NS groups had severe hematochezia, but FPKc 
or SASP treatment alleviated the hematochezia of the mice. 
The effect of FPKc appeared to be better than that of SASP 
on hematochezia. Notably, the feces of the mice in the 
FPKc group took a longer time to turn purple and had a 
lower fecal hematochezia score. 

Additionally, the DAI scores of the mice in the UC + 
Oil and UC + NS groups were both significantly increased 
(see Table 1). The FPKc and SASP treatment significantly 
improved the DAI scores of the mice (which mainly 

manifested as an improvement in weight loss, P<0.05). These 
outcomes showed that the mice UC model was established 
successfully, and both FPKc and SASP improved the body 
weight loss and hematochezia of the mice with UC.

FPKc improved the CMDI scores

During the experiment, 1 mouse died in the UC + Oil 
group. The morphology of the colon tissues revealed 
that the colons of the mice in the UC + Oil and UC + 
NS groups showed severe congestion and edema, which 
was accompanied by a large area of ulcers on the mucosal 
surface. Relative to the UC + Oil and UC + NS groups, 
the degrees of colon congestion, edema, and ulcers on the 
mucosal surface of the mice in the FPKc and SASP groups 
were all reduced. The CMDI score results illustrated that 
the mice in the UC + Oil and UC + NS groups had high 
CMDI scores compared to the mice in the CT group 
(see Figure 2; P<0.05). However, compared to the mice in 
the UC + Oil and UC + NS group, the CMDI scores of 
the mice in the FPKc or SASP groups were significantly 
reduced (P<0.05). These outcomes showed that both FPKc 
and SASP improved the CMDI scores of the mice with UC.

FPKc improved the microstructural and length changes of 
colon tissues

To observe the microstructural changes in the colon tissues 
of the mice in each group, H&E staining was performed. 
As Figure 3A shows, the colonic crypt structure appeared 
normal in the CT group. Conversely, the colonic crypt 
structures of the mice in the UC + Oil and UC + NS 
groups were completely destroyed, and had leaky sieve 
shapes and became the focus of the ulcers. Both FPKc or 
SASP treatment led to the partial recovery of the colonic 
crypt structures of the mice and reduced the inflammatory 
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Figure 2 FPKc ameliorated the CMDI score of mice with UC. 
The CMDI scores of the mice in each group were calculated. 
a–c means P<0.05. CDMI, colonic mucosa damage index; CT, 
computed tomography; UC, ulcerative colitis; NS, normal saline; 
FPKc, Chloroform (CHCl3) extract of Fomitopsis pinicola (Swartz.: 
Fr) Karst; SASP, sulfasalazine.

Table 1 The DAI scores of mice (mean ± SD)

Groups Weight loss (%) Stool traits Stool hematochezia DAI

CT 0 0 0 0

UC + Oil 10.84±1.80bc 2.38±0.62 1.86±0.81 5.02

UC + NS 15.84±2.60a 2.14±0.47 1.76±0.66 6.58

FPKc 9.84±2.49c 2.49±0.79 1.78±0.76 4.70

SASP 12.15±4.77b 2.05±0.71 1.90±0.71 5.37
a–c means P<0.05. DAI, disease activity index; SD, standard deviation; CT, computed tomography; UC, ulcerative colitis; NS, normal saline; 
FPKc, Chloroform (CHCl3) extract of Fomitopsis pinicola (Swartz.: Fr) Karst; SASP, sulfasalazine.
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Figure 3 FPKc alleviated the microstructural and length changes of the colon tissues. After the experiment, the colon tissues were separated 
from the mice. (A) H&E staining was performed to observe the microstructure of the colon tissues in each group. Red circles pointed out 
the crypt structure of colon. (B) The lengths of colon tissues in each group were measured. a–b means P<0.05. CT, computed tomography; 
UC, ulcerative colitis; NS, normal saline; FPKc, Chloroform (CHCl3) extract of Fomitopsis pinicola (Swartz.: Fr) Karst; SASP, sulfasalazine.

response. Additionally, as Figure 3B shows, relative to the 
CT group, the colonic lengths of the mice in UC + Oil and 
UC + NS groups were significantly decreased (P<0.05). 
The FPKc and SASP treatments significantly improved the 
decreases in colonic length (P<0.05). The colonic length of 
the mice in the FPKc group approached that of the mice in 
the CT group (but the results were not significate). These 
outcomes show that both FPKc and SASP improved the 
microstructural and length changes in the colon tissues of 
the mice with UC.

FPKc reduced the thymus and spleen indexes

The thymus and spleen indexes of the mice in each group 
were measured to evaluate the effects of the FPKc and SASP 
treatments on the immune organs of the mice. As Figure 4A  

shows, there was no significant difference in the thymus 
indexes of the mice in each group. As Figure 4B shows, 
relative to the CT group, the spleen indexes of the mice 
in the UC + Oil and UC + NS groups were significantly 
increased (P<0.05). The FPKc treatment significantly 
alleviated the increase of spleen of the in mice (P<0.05), and 
its value was similar to that of the CT group. There was no 
significant difference in the spleen indexes between the UC 
+ NS group and the SASP group. These outcomes show 
that FPKc reduced the spleen index and thus improved the 
damage to the immune organs of the mice with UC.

FPKc decreased the inflammatory factor levels in the 
serum

The IL-6, IL-8, and TNF-α levels in the serum were 
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Figure 4 FPKc reduced the thymus and spleen indexes of mice with UC. After the experiment, the thymus (A) and spleen (B) of the mice 
were isolated and weighed to calculate the thymus and spleen indexes (%) = thymus or spleen weight (g)/mouse body weight (g) ×100%.  
a–b means P<0.05. CT, computed tomography; UC, ulcerative colitis; NS, normal saline; FPKc, Chloroform (CHCl3) extract of Fomitopsis 
pinicola (Swartz.: Fr) Karst; SASP, sulfasalazine.
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Figure 5 FPKc decreased the inflammatory factor levels in the serum of mice with UC. After the experiment, the heart blood samples of 
the mice in each group were collected. The IL-6, IL-1β, and TNF-α, levels in the serum were tested using an ELISA kit. a–c means P<0.05. 
CT, computed tomography; UC, ulcerative colitis; NS, normal saline; FPKc, Chloroform (CHCl3) extract of Fomitopsis pinicola (Swartz.: Fr) 
Karst; SASP, sulfasalazine; IL, interleukin; TNF, tumor necrosis factor.

also examined to explore whether FPKc improved UC 
by activating immune regulation. As Figure 5A-5C show, 
compared to the CT group, the IL-6, IL-1β, and TNF-α 
levels in the serum of the mice in the UC + Oil and UC 
+ NS groups were significantly increased (P<0.05). The 
FPKc treatment significantly reduced the IL-6 and IL-1β 
levels in the serum (P<0.05) but had no significant effect on 
the TNF-α levels in the serum. The SASP treatment also 
decreased the IL-6 and IL-1β levels in the serum (P<0.05) 
but had no significant effect on the TNF-α levels in the 
serum. The effects of FPKc on the IL-6 and IL-1β levels 
were better than the effects of SASP. These outcomes show 
that FPKc and SASP relieved the symptoms of UC might 
be via reducing the inflammatory factors (i.e., the IL-6 and 
IL-1β levels) in the serum.

FPKc decreased the AST and ALT levels in the serum

Finally, the AST and ALT levels in the serum were also 
examined. As Figure 6A shows, relative to the CT group, 
the AST levels in the UC + Oil and UC + NS groups 
were significantly increased (P<0.05). The FPKc or SASP 
treatments significantly reduced the AST levels in the 
serum (P<0.05). Similar results were found concerning the 
ALT levels in the serum. As Figure 6B shows, compared 
to the CT group, the ALT levels in the serum of the 
mice in the UC + Oil and UC + NS groups were also 
significantly increased (P<0.05). However, relative to the 
UC + Oil and UC + NS groups, the ALT levels of the mice 
were significantly reduced in the FPKc and SASP groups 
(P<0.05). These outcomes show that FPKc and SASP 
relieved the symptoms of UC also might be via protecting 
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the liver function of mice.

Discussion

As a non-specific inflammatory and relapsing disorder of 
the intestine, UC is very difficult to cure (5). Currently, 
the molecular etiology of UC is still not clear; however, it 
might involve genetic, microorganic, environmental, and 
other unknown factors (26). In recent years, great efforts 
have been made to establish a UC animal model and to 
search for effective and safe therapeutic medicines for 
UC (12,27). DSS is a polyanionic derivative of dextran, 
formed by the esterification reaction of dextran and 
chlorosulfonic acid (28). A large number of studies have 
shown that the animal model of UC established by DSS 
chemical induction is similar to human UC and has similar 
histological characteristics, clinical manifestations, onset 
location, and pro-inflammatory cytokine expressions (27,29). 
The DSS-induced UC animal model has been widely 
used to investigate the pathogenesis of UC and search for 
therapeutic drugs for UC (30,31). 

In the present study, healthy Kunming mice were given 
free access to a drink containing 4% DSS for 1 week to 
establish the UC model. The DAI score and the CMDI 
score are the 2 main indexes to reflect the severity of 
UC (32). We found that the UC model was established 
successfully in the mice as evidenced by decreases in body 
weight, hematochezia, reductions in CMDI scores, and 
changes to the microstructural and length of colon tissues. 
These findings suggest that the mice UC model established 
in our research by providing 4% DSS drinking water.

Recent years, lots of studies confirmed the efficacy and 
safety of Traditional Chinese Medicine in UC treatment, 

which including some clinical evidence (33,34). FPK is a 
traditional Chinese herbal medicine (20). As one of the 
most popular medical fungi, FPK has been shown to have a 
number of effects, including expelling wind, dehumidifying, 
and anti-bacterial effects, and to regulate the central 
nervous system and lower blood sugar. It has often 
been used to treat wind-cold dampness, joint pain, and  
hyperglycemia (16). In recent years, many molecular 
biology studies have shown that the FPK extract has many 
other biological effects (17,19,21). Among them, the anti-
inflammatory effect of the FPK extract has attracted 
widespread attention (21,24).

Given that the inflammatory response is responsible for 
UC development (1), we hypothesized that FPK would exert 
beneficial effects on UC. In our experiment, we showed that 
FPKc significantly improved the decreases in body weight, 
hematochezia, reductions in CMDI score, and changes 
in the microstructural and length of the colon tissues in 
the 4% DSS-induced UC mice. Additionally, in terms of 
the weight loss, hematochezia, CMDI score, and colon 
length of the mice with UC, FPKc appeared to have better 
effects than SASP, which is a common medicine for UC  
therapy (9). These findings suggest that FPKc had a 
beneficial effect on the 4% DSS-induced UC mice, and 
might be a valuable novel drug for UC therapy; however, 
further in vitro and in vivo experiments need to be 
conducted in the future.

Previous research showed that the dysregulation of the 
immune response contributed to the onset and development 
of UC (35). The excessive response of T cells to antigenic 
stimulus causes intestinal tissue injury (36). Additionally, 
the defects of mucosal immunity have been shown to 
promote UC progression (37). The thymus and spleen are 
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2 important immune organs responsible for the regulation 
of body’s immune response. Zhao et al. (38) found that 
the spleen weight was significantly increased in a DSS-
induced UC rat model. In our experiments, we discovered 
that compared to the UC + Oil group, the spleen index was 
decreased in the FPKc group, which implied that FPKc 
exerted a beneficial effect in the 4% DSS-induced UC mice 
might be via modulating the immune functions of organs.

As  an inf lammatory  disease ,  UC development 
is accompanied by the release of pro-inflammatory  
factors (4).  IL-6, IL-1β ,  and TNF-α  are key pro-
inflammatory cytokines in UC (39). Among them, TNF-α 
is the earliest and most important pro-inflammatory 
factor in the inflammatory response (40). It can activate 
neutrophils and lymphocytes, increase the permeability of 
vascular endothelial cells, regulate the metabolic activity 
of other tissues, and promote the synthesis and release of 
other cytokines (40). IL-6 can induce B cells to differentiate 
and produce antibodies, which can serve as a trigger for 
the inflammatory response (41). IL-1β can stimulate the 
chemotaxis of neutrophils, T lymphocytes, and eosinophils, 
cause endothelial cell damage, result in the blood flow stasis 
of microcirculation, tissue necrosis, and organ function 
impairment (42). 

We discovered that the IL-6, IL-1β, and TNF-α 
levels in the serum were all increased in the 4% DSS-
induced UC mice, which was inconsistent with previous  
reports (43). FPKc treatment lowered the IL-6 and IL-
1β levels in the serum. Additionally, the effect of FPKc on 
the pro-inflammatory cytokines in the serum seemed to 
be better than SASP. These findings suggested that FPKc 
had great inhibitory effects on the serum pro-inflammatory 
cytokines in the 4% DSS-induced UC mice.

The liver is the main site of drug metabolism. AST 
and ALT are 2 indicators used to evaluate liver function, 
and are also important indicators used to assess drug  
safety (44). AST and ALT are considered the main markers 
for evaluating liver fibrosis and cirrhosis (45). UC is usually 
accompanied by parenteral lesions, affects multiple organs 
functions, and may result in liver damage (46). Research 
has shown that the liver damage caused by UC can also 
aggravate UC progression by affecting the translocation of 
intestinal flora and impairing intestinal barrier (47). 

In the current research, the AST and ALT levels in 
the serum were increased in the UC model groups. The 
FPKc treatment decreased the AST and ALT levels in the 
serum, which suggests that as a relatively safe drug, FPKc 

might exert a beneficial effect on UC and also alleviate liver 
damage. Due to the unstable data caused by experimental 
errors, an insufficiently small sample size, or large individual 
differences in the mice, the differences in the data between 
the groups were not significant. Thus, further studies need 
to be conducted in the future to confirm the effects of FPKc 
on UC-induced liver injury.

The intestinal tract is  rich in lymphoid tissue. 
Intestinal mucosal immune system, which is composed of 
intraepithelial lymphocytes, lamina propria lymphocytes, 
Peyer’s patch and other gut related lymphoid tissues, is an 
important part of the body’s immune system and plays key 
role in preventing and resisting the invasion of bacteria, 
viruses and toxin (48,49). If the intestinal mucosal barrier 
is damaged, pathogenic microorganisms in the intestine 
will invade to human body, causing inflammatory response, 
including UC (50). Considering that the key role of 
intestinal mucosal immunity in UC, we propose that FPKc 
might exert protective role in intestinal mucosal immunity 
injury of UC. In the future, we will study the possible 
beneficial role of FPKc in intestinal mucosal immunity 
injury of UC. We believe that with the intensive study, we 
will clarify the internal molecular mechanism of FPKc in 
relieving UC symptoms.

Conclusions

This research showed the beneficial and safe effects of FPKc 
in a DSS-induced UC mice model. FPKc significantly 
improved hematochezia and weight loss, and restored the 
colon length and crypt structure. The effects of FPKc on 
UC might be related to the activation of immune regulation 
and the downregulation of pro-inflammatory cytokines. 
FPKc might be a potential and valuable UC therapeutic 
drug, in spite of further pre-clinical experiments still need 
to be conducted.
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