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Abstract: Portulaca oleracea L., (POL) is one of commonly used medicine-food herbs and has a cosmopolitan distri-
bution in many countries. Many studies showed that POL exhibited a wide range of pharmacological effects such as 
anti-inflammatory and liver complaints. In the clinical studies, POL was usually used for the treatment of UC disease 
and the clinical efficacy was well, but the mechanism and scientific intension was still unknown. In the present 
study, we studied the protective effects of the ethanol extract from POL on dextran sulphate sodium-induced UC in 
C57BL/6 mice model through oxidative stress and inflammatory pathway. The results demonstrated that the etha-
nol extract from POL could exhibit the effective protection for the DSS induced UC by increasing the colon length, 
decreasing body weight loss and the disease activity index score, inhibiting oxidative stress response through the 
MDA, NO, SOD activities, reducing the mRNA expressions of pro-inflammatory cytokines (TNF-α, IL-1β and IL-6) and 
the protein expressions of TNF-α and NF-kB p65. These results may prove that POL could be considered as a useful 
and effective botanical compound from the edible plant to be used in UC through the oxidative stress and inflam-
matory activities.
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Introduction

Ulcerative colitis (UC) is one of the idiopathic  
of inflammatory bowel disease that causes 
long-lasting inflammation and ulcers in diges-
tive tract and affects the innermost lining of 
large intestine and rectum [1]. The main symp-
tom of UC is diarrhea mixed with blood, of grad-
ual onset. UC has an incidence of 1.2 to 20.3 
cases per 100,000 persons per year, and a 
prevalence of 7.6 to 246.0 cases per 100,000 
per year [2]. The highest incidence and preva-
lence of UC are seen in northern Europe and 
northern areas of individual countries or other 
regions [3]. The etiology is still no direct known 
although UC is the most common form of 
inflammatory bowel disease by far [4]. There 
are many possible factors such as genetics, 

environmental and stress, the widely accepted 
hypothesis was genetic component to individu-
al susceptibility caused by ongoing mucosal 
immune response [5]. To date, the primary aims 
of medical therapy for patients with UC are pro-
vide an improved quality of life by maintaining 
remission of symptoms and mucosal inflamma-
tion. In recent studies implicated that the oxida-
tive stress and inflammatory pathways disor-
ders may be improved the understanding of the 
pathogenic process of UC, and these pathways 
perhaps become the therapeutic targets for 
finding the new drug [6, 7].

Traditional Chinese medicine (TCM) has been 
used for treating UC for literally thousands of 
years, and has a wealth of theoretical basis and 
clinical experience. Although TCM is seem to be 
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not sufficiently available, the TCM is alternative 
approach to medical care of UC in many west-
ern countries. Portulaca oleracea L. (POL) is 
one of the medicine-food herbs and commonly 
known as machixian in China and pursley in the 
USA [8]. POL, as “vegetable for long life” in 
Chinese folklore, has a cosmopolitan distribu-
tion and widely used in many countries [9-12]. 
Many studies showed that POL exhibited a wide 
range of pharmacological effects such as anti-
inflammatory [13], skeletal muscle relaxant 
[14], liver complaints [15, 16], analgesic [13], 
wound-healing activities [17], antibacterial 
[18], stomach and mouth ulcers [19]. 

Modern studies have shown that POL was a 
rich source of linolenic acid (LNA) and α-toco- 
pherol (α-TCP) [20], ethanol extract from POL 
could attenuated acetaminophen-induced liver 
injury and the carbon tetrachloride induced 
liver injury in mice [15, 16]. The aqueous extract 
from POL could ameliorates diabetic vascular 
inflammation and endothelial dysfunction in 
db/db Mice [21]. In the clinical studies, POL 
was usually used for the treatment of UC dis-
ease and clinical efficacy of the POL was well. 
Meanwhile, the mechanism and scientific inten-
sion was still unknown limits its use in clinical. 

In the present study, we studied the protective 
effects of ethanol extract from POL on dextran 
sulphate sodium-induced UC in C57BL/6 mice 
model by histopathological analysis, micro-
scopic score, the antioxidant markers such as 
SOD, MDA and NO level of colons, as well as by 
determination of inflammation markers such as 
the mRNA expressions of pro-inflammatory 
cytokines (TNF-α, IL-1β and IL-6), the protein 
expressions of TNF-α and NF-kB p65.

Materials and methods

Animals

C57BL/6 male mice (8-10 weeks) were provid-
ed by the Experimental Animal Center of  
Fourth Military Medical University (Xi’an, China). 
Experiments were carried out in accordance 
with the published National Institutes of Health 
guidelines and all procedures involving animals 
were approved by the Institutional Animal Care 
and Use Committee of the Shaanxi University of 
Chinese Medicine. The mice were kept in cages 
with the room temperature maintained at 25 ± 
2°C with a light-dark cycle of 12 h each day.

Ethanol extraction from Portulaca oleracea L

The ethanol extraction from POL was prepared 
as described according to the literature [11]. 
The air dried aerial parts of Portulaca were pur-
chased from Shannxi province, China. The POL 
(10 kg) was extracted with 8 times of 80%  
ethanol for 2 times (1 h/time), and get ride of 
the ethanol under vacuum. The 10% NaOH was 
used to modified the pH to 6.5~7, then get the 
precipitation after centrifuged at 5000 rpm 
and oven dried. We get the end extract approxi-
mately 54.3 g which was black powder and 
tasted with lightly odorless.

Induction of colitis

DSS induced colitis was performed as previ-
ously described method [22]. Mice were ran-
domly divided into five groups (control group, 
colitis control group and three experimental 
groups) with eight in each group. Mice were 
given drinking water in control group and drink-
ing water containing 5% DSS (MW 36000-
50000, MP Biomedicals) in colitis control group 
and three experimental groups for 7 days and 
then all of the mice were shifted to normal tap 
water in day 8. The animals were given free 
access to water during the experiment. The 
mice in normal control and colitis control 
groups were orally administrated with 0.5 ml 
phosphate-buffered saline. Three experimental 
groups were orally administrated with different 
dosage of the ethanol extract of POL (100, 200 
mg/kg and 400 mg/kg) in 0.5 ml phosphate-
buffered saline for seven days from the first day 
of induction DSS.  

Assessment of colitis

The animals were weighed and monitored for 
the appearance of the gross rectal bleeding 
and stool consistency daily throughout the 
experimental period. The overall disease sever-
ity of each animal in this study was assessed 
through the disease activity index score which 
was used for colitis evaluation as described 
earlier by Cooper. The disease activity index 
score was ranged from 0 to 6 and each score 
was provided as follows: visible fecal blood (0 = 
normal, 1 = slightly bloody; 2 = bloody; and 3 = 
blood in whole colon) and diarrhea (0 = normal; 
1 = slightly loose feces; 2 = loose feces; and 3= 
watery diarrhea) [23]. 
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Sample collection

After induction of colitis for 7 days, animals 
were sacrificed by 3% chloral hydrate anesthe-
sia in day 8. The colon was excised and rinsed 
in saline to remove fecal residue, then mea-
sured the length. A small section from each 
colon was placed in 4% paraformaldehyde. The 
remaining colon was frozen in liquid nitrogen 
and stored at -80°C.

Histopathological examination

Hematoxylin and eosin (HE) staining was per-
formed to reveal the morphological features of 
the colon. Samples for histology were obtained 
from the small section of colon excised which 
were fixed in 4% paraformaldehyde then dehy-
drated, and subsequently embedded in paraf-
fin blocks. Slices with 5 μm sections were 
stained with HE in accordance with the stan-
dard procedures for histological evaluation. 
According to the degree of inflammation and 
the presence of edema and/or ulcerations, the 
scoring of microscopic damage of the colonic 
mucosa in DSS-induced colitis was set as fol-
lows: 0 = normal; 1 = slight inflammation; 2 = 
moderate inflammation and/or edema; and 3 = 
heavy inflammation and/or ulcerations [23].

Determination of SOD and MDA and NO level 
activities in colon

The excised colons that stored at -80°C (n = 8 
for each group) were homogenized in 0.1 M 
phosphate buffer (pH 7.4) and then centrifuged 
at 15,000 g for 10 minutes. The supernatant 
fraction was used for the measurements of the 
nitrogen monoxide (NO), superoxide dismutase 
(SOD), and malondialdehyde (MDA) content 
using the corresponding kits (Nanjing Jiancheng 
Biochemistry Co., Nanjing, China). 

Determination of MPO activity in colon

The Myeloperoxidase (MPO) activity was 
determined using the excised colons that 
stored at -80°C (n = 8 for each group) were 
homogenized in 0.1 M phosphate buffer (pH 
7.4) and then centrifuged at 15,000 g for 10 
minutes, the supernatant fraction was used for 
the measurements of MPO content in colons 
using the MPO detection kits (Nanjing Jiancheng 
Biochemistry Co., Nanjing, China). The MPO 
activity was represented as U/mg protein and 

defined as the quantity of enzyme degrading 1 
μmol of peroxide per minute at 37°C.

Real-time quantitative RT-PCR

RNA was extracted from the excised colons 
that stored at -80°C using TRI reagent following 
to the manufacturer’s protocol. The resulting 
solution was diluted 50-fold with TE buffer, and 
the cDNA was produced by using the revertaid 
first strand cDNA synthesis kit for first-standing 
cDNA synthesis. RT-PCR was performed on 
cDNA samples using the MyiQ single-color 
RT-PCR detection system (Bio-Rad Laboratories, 
Hercules, CA, USA). The expression of TNF-α, 
IL-6 and IL-1β was analyzed by real-time RT- 
PCR and using β-actin to normalize the 
expression level of the mRNA genes. The primer 
sequences (forward 5’-3’, reverse 5’-3’) for 
gene expression were used as follows: TNF-α, 
GACAGTGACCTGGACTGTGG, TGAGACA- GAGG- 
CAACCTGAC; IL-6, CCCTGACAGACCCGGACTTA, 
GCCGAGACTGTTGTTCCATAAT; IL-1β, GTAGCCCA 
-CGTCGTAGCAAA, CCCTTCTCCAGCTGGGAGAC; 
The cycling protocol of Real-time RT-PCR was 
conducted at a DNA denaturation temperature 
of 95°C for 5 min and followed by 40 cycles of 
95°C for 15 s, 60°C for 20 s and an elongation 
temperature 72°C for 40 s. 

Western blot analysis

The colons (n = 8 for each group) were homog-
enized and then the protein was extracted. 
Colons were washed twice with ice-cold PBS. 
The protein expression of TNF-α and NF-kB p65 
was determined by the BCA method (Beyotime, 
China) according to the manufacturer’s proto-
col. Equal amounts of protein extracts were 
separated using 10% sodium dodecyl sulfate-
polyacrylamide (SDS-PAGE) gel electrophoresis 
for western blot. The gels were blotted onto a 
nitrocellulose membrane and incubated with 
the primary antibodies of TNF-α (Abcam) NF-κB 
p65 (Abcam), and β-actin were used as a load-
ing control.

Statistical analysis

The statistical analyses were performed using 
SPSS 16.0 (SPSS Inc., Chicago, IL, USA). The 
results were expressed as Mean ± standard 
deviation (SD), and differences between groups 
were compared with one-way ANOVA or t-tests 
as appropriate. P-value less than 0.05 present-
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ed statistical significance. The microscopic 
sores were expressed as the median and ana-
lyzed using Kruskal-Wallis test and differences 
between groups were compared with Mann-
Whitney U test.

Results

Protective effects of POL on DSS induced UC

The UC manifested as a notable loss of body 
weight accompanied by diarrhea and bloody 
feces [24]. The body weight change and the dis-
ease activity index score were shown in Figure 
1. The body weight of mice was increased con-
tinuously in the control group. The notable loss 
of body weight was revealed in DSS induced UC 
group and showed the significantly decreased 
compared with the control group (P<0.05). 
After administrated with different dosage of 
POL (100, 200 mg/kg and 400 mg/kg), the 
loss of body weight was reversed and have the 
significantly increased compared with the DSS 
induced UC group from day 4 (P<0.05). The dis-
ease activity index scores were consistent with 
the result of body weight, the diarrhea and visi-
ble fecal blood were appeared in control group 
and the disease activity index score was zero 
from day 1 to 7. The disease activity index 
scores were elevated markedly in DSS induced 
UC group. The disease activity index scores 
were significantly reduced in the different dos-
age of POL treatment groups and ameliorated 
the diarrhea and visible fecal blood symptoms 
compared with the DSS induced UC group 
(P<0.05). 

Effect of POL on histopathological changes in 
DSS induced UC

As shown in Figure 2C and 2D, the colon length 
was 5.1 ± 0.5 cm in DSS induced UC group 

which was significantly shorter than the control 
group (7.5 ± 0.8 cm). In the POL treatment 
groups, the colon length were 6.05 ± 0.6, 6.4 ± 
0.4, 6.76 ± 0.8 cm in different dosage (100, 
200 mg/kg and 400 mg/kg). According to the 
HE staining (Figure 2A and 2B), the histological 
features of the colons were typical of the nor-
mal structure in the control group, and the high 
level of inflammatory cells infiltration, mucosal 
edema and thickening of the colon wall were 
shown in DSS induced UC group. After the treat-
ment of POL, the inflammatory cells infiltration 
and ulcer area were significantly decreased 
compared with DSS induced UC group, the 
adhesion and edema were also alleviated with 
the dosage dependent manner. The scoring of 
microscopic damage of the colonic mucosa 
was corresponding with the result of HE stain-
ing, the severe inflammation damage was 
exhibited in DSS induced UC group, and the 
inflammation damage was ameliorate in the dif-
ferent dosage of the POL treatment group.

Effects of the POL on SOD and MDA and NO 
level activities in colon

The results of SOD and MDA and NO Level 
activities in colon were all shown in Figure 3. 
The SOD level of the colons was significantly 
decreased in DSS induced UC group compared 
with control group. The POL significantly 
increased the SOD levels to 6.7 ± 0.7, 8.0 ± 0.6, 
9.0 ± 0.5 U/mg protein in different dosage 
(100, 200 mg/kg and 400 mg/kg), respective-
ly. The MDA and NO level activities of the colons 
were significantly increased in DSS induced UC 
group compared with control group. In the POL 
treatment groups, the MDA levels were 0.77 ± 
0.1, 0.62 ± 0.08, 0.48 ± 0.15 U/mg protein and 
the NO levels were 3.1 ± 0.3, 2.8 ± 0.2, 2.5 ± 

Figure 1. Protective effects of POL against DSS induced UC. The ulcerative Colitis was induced by administration 
with 5% dextran sulfate sodium (DSS) for 7 d. The different dosage of POL (100, 200 mg/kg and 400 mg/kg) were 
orally administrated for 7 d, respectively. (A) The body weight change and (B) the disease activity index score were 
evaluated daily. Data are presented as mean ± SD. (n = 8 for each group). *P<0.05 vs sham, #P<0.05 vs DSS. 
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0.2 U/mg protein in different dosage (100, 200 
mg/kg and 400 mg/kg), respectively.

Effects of the POL on MPO activity in colon

The MPO activity was shown in Figure 4. The 
MPO activity of DSS induced UC group was 
1.21 ± 0.21 U/mg protein, almost 4-fold over 
that of control group. After administrated with 
different dosage of POL (100, 200 mg/kg and 
400 mg/kg), the MPO activity was significantly 
decreased to 0.86 ± 0.12, 0.64 ± 0.11, 0.46 ± 
0.08 U/mg protein, respectively.

Effects of the POL on the mRNA expression of 
TNF-α, IL-6 and IL-1β

The inflammatory cytokines were investigated 
to show the anti-inflammatory effect of POL, 
and the mRNA expression of IL-6, IL-1β and 
TNF-α was analyzed by RT-PCR. As shown in 
Figure 5, for DSS caused the colonic inflamma-
tion, the mRNA expression of IL-6, IL-1β and 

TNF-α was increased markedly in DSS induced 
UC group compared with control group (P<0.05). 
Conversely, all of the proinflammatory cyto-
kines in colon tissues were effectively reduced 
in the POL treatment groups, and different dos-
age of POL reduced the mRNA expression in a 
dose-dependent manner.

Effects of the POL on expression of TNF-α and 
NF-κB

It has been reported that NF-κB p65 was an 
important inflammation mediating molecular, 
so the western blot was performed to analysis 
the expression of TNF-α and NF-κB p65 in colon 
tissues (Figure 6). Compared with control 
group, the expression of TNF-α and NF-κB p65 
was significantly decreased in DSS induced UC 
group. POL treatment groups were significantly 
reduced the expression of TNF-α and NF-κB 
p65 compared with DSS induced UC group 
(P<0.05). 

Figure 2. Effect of POL on histopathological changes and colon length in DSS induced UC. (A) The representative 
images of HE staining (a) control group (b) DSS (c) DSS+POL 100 mg/kg (d) DSS+POL 200 mg/kg (e) DSS+POL 400 
mg/kg and (B) the microscopic score were studied for histological evaluation. Data are presented as the median. (n 
= 8 for each group). (C) The colon of different groups (a) control group (b) DSS (c) DSS+POL 100mg/kg (d) DSS+POL 
200 mg/kg (e) DSS+POL 400 mg/kg and (D) the colon length were compared on the 7th day. Data are presented 
as mean ± SD. (n = 8 for each group). *P<0.05 vs sham, **P<0.01 vs sham, #P<0.05 vs DSS.
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Discussion

Ulcerative colitis is associated with cellular 
immunity, oxidative stress and autoimmunity, it 
was recognized that the immune and oxidative 
stress dysfunction plays an important role in 
the pathogenesis of UC [25]. POL has been 
used for thousands of years in China to treat 
various ailments in humans, and has the nutri-
tional benefits due to the rich omega-3 fatty 
acids and antioxidant properties [26, 27]. In 
this study, we want to preliminary clarify the 
mechanism and scientific intension of the pro-
tective effects of POL extract on DSS-induced 
UC.

The UC model was successfully established by 
treating mice with 5% DSS for 7 days. The DSS 
induced UC in the C57BL/6 male mice was 
widely used model for the studies on UC dis-

Figure 3. Effects of POL on levels of the SOD 
and MDA and NO Level activities of colon in 
DSS induced UC. (A) SOD, (B) MDA and (C) NO 
Level were measured. Data are presented as 
mean ± SD. (n = 8 for each group). *P<0.05 
vs sham, **P<0.01 vs sham, #P<0.05 vs DSS, 
##P<0.01 vs DSS.

Figure 4. Effects of POL on MPO activities of colon in 
DSS induced UC. The MPO activities of colon in DSS 
induced UC Level activities were measured. Data 
are presented as mean ± SD. (n = 8 for each group). 
*P<0.05 vs sham, **P<0.01 vs sham, #P<0.05 vs 
DSS, ##P<0.01 vs DSS.
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ease. For the large molecular weight and nega-
tive charge of the DSS, the DSS usually admin-
istration by oral which could easily absorbed 
and reaches the colon. The mechanism of DSS 
induces UC is likely due to the properties of 
high salt, caused the imbalance of the internal 
and external osmotic pressure, damage to the 
epithelial monolayer lining in the colon [28]. 
And DSS modeling was more safe compared 
other methods to induce UC. The DSS induced 
UC group showed that body weight loss, diar-
rhea, and shorter colon length in our study. 
After administration of POL, the treatment 
group exhibited that weight loss, diarrhea, and 
colonic shortening were significantly reversed 
and improved. The result of HE staining was 
consistent with the assessment of colitis, the 
high level of inflammatory cells infiltration, 
mucosal edema and thickening of the colon 
wall were shown in DSS induced UC group. 
After the treatment of POL, the inflammatory 

cells infiltration and ulcer area were significant-
ly decreased compared with DSS induced UC 
group, the adhesion and edema were also 
alleviated.

MDA is a marker for oxidative stress, results 
from lipid peroxidation of polyunsaturated fatty 
acids [29], SOD is an enzyme that alternately 
catalyzes the dismutation (or partitioning) of 
the superoxide radical into either ordinary 
molecular oxygen or hydrogen peroxide and NO 
could lead to tissue damage in the middle and 
distal colon through the infiltration of neutro-
phils [30]. The previous research has shown 
that oxidative stress induced by excessively 
produced reactive oxygen metabolites played 
an important role in the intestinal tissue dam-
age of UC models. In DSS induced UC model, 
the increased activities of MDA, NO and 
decreased SOD induced that enhanced free 
radical activity and reduced endogenous anti-

Figure 5. Effects of the POL on the relative 
mRNA expression of TNF-α, IL-6 and IL-1β of 
colon in DSS induced UC. The relative mRNA 
expression of (A) TNF-α, (B) IL-1β and (C) IL-6 
activities was measured. Data are presented as 
mean ± SD. (n = 8 for each group). *P<0.05 vs 
sham, **P<0.01 vs sham, #P<0.05 vs DSS.
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oxidants level imply that severe oxidative stress 
occurred during UC. Our study found that with 
the POL treatment could significantly decrease 
the level of MDA, NO and increase SOD activity 
in DSS induced UC model. These results dem-
onstrated that POL may protect against DSS-
induced UC via regulation of oxidative stress 
biomarkers.

MPO was one of cytotoxic enzymes in the neu-
trophils, as a relevant factor in tissue injury in 
many inflammatory processes [31]. Its activity 
can positively reflect the number of neutrophil 
granulocytes and trigger a variety of inflamma-
tory diseases. As we know, DSS would signifi-
cantly increased MPO accumulation in the 
colon tissue, and our study also demonstrated 
that the MPO activity was markedly increased 
in DSS induced UC model. Our study found that 
with the POL treatment could significantly 
decrease the elevation of MPO activity. This 
result may demonstrate that POL has a benefi-
cial effect of anti-inflammatory on UC.

Inflammatory as well as oxidative stress was 
played an important role in the pathogenesis of 
UC. IL-6 was secreted by T cells and macro-
phages to stimulate the inflammatory and auto-
immune processes in UC. IL-6 acts as a pro-

inflammatory cytokine caused the colon dam-
age leading to inflammation. IL-1β was a cyto-
kine protein produced by activated macro-
phages acts as an important mediator of the 
inflammatory response, and with the increased 
production of IL-1β would cause auto-immune 
processes that damage the colon tissue [32]. 
TNF-α was a cytokine that has a wide variety of 
functions, and would cause apoptotic cell 
death, proliferation, differentiation and inflam-
mation. TNF-α was involved in systemic inflam-
mation and the over-expression of TNF-α was 
lead to the intestinal mucosal impairment [33]. 
In the DSS induced UC model group, for DSS 
induced UC was an inflammatory process, the 
proinflammatory cytokines of IL-6, IL-1β and 
TNF-α was significantly increased and result in 
intestinal tissue damage. Our results showed 
that POL reduced the mRNA levels of IL-6, IL-1β 
and TNF-α in DSS induced UC mice, suggesting 
that protective effect of POL in the colon tissue 
from damage induced by DSS was related to 
the down regulation of inflammatory cytokines, 
such as IL-6, IL-1β and TNF-α.

NF-κB was a protein which consists of the p50 
and p65/RelA polypeptides controls transcrip-
tion of DNA and cytokine production, played a 
key role in the regulation of transcription and 

Figure 6. Effects of the POL on ex-
pression of TNF-α and NF-κB in DSS 
induced UC. The expression of (A) 
TNF-α and NF-κB p65 was evalu-
ated by western blot and the fold of 
increase of (B) TNF-α and (C) NF-κB 
p65 was presented compared with 
the control group. Data are present-
ed as mean ± SD. (n = 8 for each 
group). *P<0.05 vs sham, **P<0.01 
vs sham, #P<0.05 vs DSS.
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the expression of many cytokines involved  
in inflammatory responses, such as TNF-α. 
Incorrect regulation of NF-κB could cause the 
viral infection, improper immune development, 
inflammatory and autoimmune diseases. Ac- 
tivated NF-κB accelerates the expression of 
TNF-α and as extracellular stimulating factor, 
the increasing expression of TNF-α could acti-
vate NF-κB, further cascade of the inflammato-
ry reaction [34]. In addition, reactive oxygen 
species was also able to activate NF-κB path-
way, and the antioxidant activities of drugs may 
inhibit NF-κB pathway in recent studies [35, 
36]. In this study, the western blot assay exhib-
ited that the expression of TNF-α and NF-κB 
was significantly increased in the DSS induced 
UC model group compared with the control 
group. Our results showed that POL significant-
ly reduced the expression of both TNF-α and 
NF-κB on DSS induced UC mice compared with 
DSS induced UC group. It was may showed that 
POL has its anti-inflammatory effect through 
inhibition of NF-κB activation and reduction of 
TNF-α expression.

Overall, in this study we firstly demonstrate that 
POL could exhibited effective protection for the 
DSS induced UC by increasing the colon length, 
decreasing body weight loss and the disease 
activity index score, inhibiting oxidative stress 
response through the MDA, NO, SOD activities, 
reducing the mRNA expressions of pro-inflam-
matory cytokines (TNF-α, IL-1β and IL-6) and 
the protein expressions of TNF-α and NF-kB 
p65. These results may prove that POL could 
be considered as a useful and effective botani-
cal compound from the edible plant to be used 
in UC.
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