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Abstract

Objective: To investigate the effect of mesalazine on Ulcerative Colitis (UC) in male mice model.

Method: Male mice aged 6-8 weeks were selected and randomly divided into Dextran Sodium Sulfate group (DSS group),

mesalazine group (Tr group), and Control group (Con group). During the experiment, observe the body weight, stool character-
istics, occult blood, changes in mice hair, eating habits and activity status, etc. After euthanizing the mice, eyeball blood was
taken to measure IL-6 and TNF-a, and Disease Activity Index (DAI) was calculated. Take colon tissue (from the end of the cecum
to the anal segment) and measure its length, and make paraffin sections, and observe them under a microscope after HE stain-
ing, and calculate their histopathological scores.

Result: On the 7" day, the DAI score in the DSS group was higher than that in the Con and Tr groups. The Tr group was
higher than the Con group, and the differences were statistically significant. About weight changes, DSS group mice showed a
decrease of over 15%. The final weight loss of Tr group mice was less than 10%. On the 8™ day, there were differences in weight
changes among the three groups of mice, and the differences were statistically significant. The differences in the levels of TNF-
aand IL-6 in the serum of each group were statistically significant. Pairwise comparison showed that DSS group was higher than
Con group and Tr group, and the difference was statistically significant. The histopathlogical score in DSS group was higher than
that in Con and Tr groups, and the histopathological score of Tr was higher than that of Con group, and the differences were all
statistically significant. The length of the large intestine was shortened in DSS group than that in Con group and Tr group, and
the colon length of Con group mice was significantly higher than that of Tr group mice.

Conclusion: Using 4% DSS solution, all indicators showed that the mice UC model was successfully established. Mesalazine
can alleviate the symptoms of mouse UC model, and reduce the levels of some serum inflammatory factors, and improve its
histopathological score, but it cannot block that DSS induced UC occurrence.
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Introduction

In recent years, with the rising level of global industrializa-
tion, the incidence rate of UC has increased year by year in
some countries, seriously affecting public health [1]. There-
fore, research on UC is becoming increasingly urgent. Due to
the experimental conditions can be controlled well in using ani-
mal models, it remains an important method to study UC with

it. We successfully established male mice UC model using 4%
DSS solution. In the experiment, intervention with mesalazine
on UC mice failed to completely prevent colonic inflammation.
We report it as follows.

Materials and methods

Animals, main reagents and instruments: 27 C75BL/6 in-
bred mice, 6-8 weeks old, weighing 18-20 g, purchased from
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Sun Yat sen University (Medical Experimental Animal Center).
DSS was purchased from MP Biomedicals (United States), and
the sustained-release granules of mesalazine (trade name:
Adisa) were donated by 422 Hospital of the People’s Liberation
Army of China. The ELISA kit for mice TNF-aand IL-6 assaying
were purchased from Shanghai Yanhui Biotechnology Co. Ltd.
The low-temperature high-speed centrifuge is produced by
Thermolyn (United States).

Establishment of animal models of acute UC in mice: 27
male mice, aged 6-8 weeks were randomly divided into DSS
induced model group (DSS group), control group (Con group),
and mesalazine treated group (Tr group), with 9 mice in each.
They were raised in a normal environment, and all groups ate
regularly. The DSS group drank 4% DSS solution while the Con
group was given common drinking water, and the Tr group re-
ceived gavage administration of mesalazine granules on the first
day of the experiment, in addition to drinking 4% DSS solution.
Convert the body surface area of experimental animals to the
equivalent dose ratio of the human body, and convert the drug
dosage in the human body to equivalent dose of mice per day
[2]. The Interventions on each group lasted for 7 days.

On the 8™ day, mice were euthanized, and the length of the
colon was measured. Eye blood and colon tissue (from the end
of the cecum to the anus) were collected. Calculate the patho-
logical score of colon tissue [3]. The serum was separated from
eyeball blood at a low temperature of 3000 rpm, and then pack-
aged and stored in an EP tube at -80°C for testing. Use an ELISA
detection kit to determine the levels of TNF-aand IL-6 in mouse
serum.

During the experiment, measure the daily weight of mice
and calculate their DAI.

Statistical processing

Statistical analysis software SPSS19.0 was used for analysis.
For the measurement data of normal distribution, the results
are represented by the mean standard deviation ( x + ¢ ). Per-
form a homogeneity test of variance on each group of mea-
surement data. When the variance is homogeneous, t-tests or
analysis of variance are used for inter group comparisons. If the
variance is uneven, Welch’s approximate analysis of variance is
used. The comparison of DAl among the three groups was con-
ducted using Kruskal Wallis H test.

Results
General observations

During the experiment, the Con group mice showed normal
water and food intake, shiny hair, sensitive reactions, formed
stools, and negative occult blood test. The DSS group mice could
drink 4% DSS solution freely as the experiment began. On 3™
day, the mice in DSS group began to experience reduced eating,

Table 1: DAI score (Daily Disease Activity Index).

Weight
Score Stool character OB
loss (%)
0 0 Normal -
1 1-5 | soft but formed +
2 5-10 very soft (++~+++)or blood can be seen in the stool
3 10-15 Diarrhea rectal and anal bleeding
4 >15
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Figure 1: Comparison of DAl scores among three groups of mice. Left:
DAl score trend chart, right: comparison of three groups of DAI on the
7" day. Note: **p<0.01; ***P<0.001.

arched back, easily startled, dull hair, slow response to stimulate,
positive fecal occult blood test. By the 5" day, the movement
of them reduced, and varying degrees of bloody stools were
spot. In severe cases, mice experienced anal bleeding, signifi-
cant weight loss, and messy hair. By the 8t day, their weight had
decreased by more than 15%. The weight changes and mouse
symptoms in the Tr group were between those in the Con and
DSS groups. The DAI scoring criteria are shown in Table 1. The
scoring chart is shown in Figure 1. In Figure 1, the left shows
the trend of changes in DAl scores among the three groups of
mice, while the right shows a comparison of DAI scores among
the three groups of mice on the 7*" day. On the 4t day, the DSS
group mice showed visible mucus and bloody stools in naked
eyes. The stool OB test was positive, and the mice showed in-
active to stimulate and dull hair. However, the Con group mice
showed normal activity without significant changes compared
to the beginning of the experiment, and no occult blood was
detected in the stools. Comparing the DAI scores of the three
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Figure 2: Trend of body weight changes in three groups of mice.

Table 2: Comparison of body weight changes among three
groups of mice (x + s ).

Groups | N Before experiment Day 4 Day 8
Con 9 20.41 £+ 0.47 21.28 4 0.51 22.204 0.64
Tr 9 20.24+ 0.38 20.14 0.40 18.89 4 1.42%
DSS 9 20.32 4 0.0.47 18.77+ 0.51 15.18 4 0.82"

The Tr group was higher than the Con group, and the difference was
statistically significant (P<0.001).
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Table 3: Serum TNF-a and IL-6 concentrations in three groups
of mice ( XS ).

Group N TNF-a(pg/ml) IL-6 (pg/ml)

Con 9 3219 % 1.55 30.46 1 3.91
Tr 9 34.67 F 2.03% 38.74 % 4.75%4
Dss 9 47.67 % 1.32" 61.58 + 4.47"

Note: *represents Tr VS Con P<0.05, **represents DSS VS Con
P<0.001, A represents DSS VS Tr P<0.001, A represents Tr VS Con
P<0.001

groups of mice on the 7% day, it was found that the DSS group
was significantly higher than the Con group, with a statistically
significant difference (P<0.001). The DSS group was higher than
the Tr group, with a statistically significant difference (P<0.01).

Comparison of body weight changes among three groups
of mice

Figure 2 shows the trend of weight changes in DSS group,
Con group, and Tr group mice. Table 2 shows the weight chang-
es of the three groups of mice before experiment and on the
4% and 8™ days of experiment. The results showed that there
was no statistically significant difference in initial body weight
among the three groups of mice (P>0.05). During the experi-
ment, the weight of the Con group mice showed an upward
trend. The DSS group mice began to experience weight loss on
the 4™ day, and by the 8™ day, their weight decreased by more
than 15% compared to the begining of experiment. The weight
loss of Tr group mice was slower than that of DSS group, and the
final weight loss was less than 10%. On the 8" day, there were
differences in weight changes among the three groups of mice,
and the differences were statistically significant (P<0.001).

2.3 Mice serum TNF-a and IL-6 is shown in Table 3. The dif-
ference in the content of TNF-a in the serum of each group was
statistically significant (P<0.05). Pairwise comparison showed
that the content of TNF-a in the serum of the DSS group was
significantly higher than that of the Con and Tr groups, with a
statistically significant difference (P<0.001). The differences in
the levels of IL-6 in the serum of each group were statistically
significant. Pairwise comparison showed that the serum IL-6
content in the DSS group was significantly higher than that in
the Con and Tr groups, with a statistically significant difference
(P<0.001). The Tr group was higher than the Con group, and the
difference was statistically significant (P<0.001).

The pathological scores of mouse colon tissue are shown in
Figures 3 and 4.

Pathological general observation

After euthanizing the mice on the 8" day, the colon tissue
(from the anus to the end of the cecum) was taken for observa-
tion. The results are shown in Figure 3. The Con group mice had
the longest colon length, smooth colonic mucosa, no erosion,
congestion, edema, and no obvious damage. The colon of DSS
group mice showed congestion and edema, with visible ero-
sion, ulcers, and bleeding in the mucosa. Compared with the
control group, the length of the colon was significantly short-
ened, and the difference was statistically significant (P<0.001).
The colon mucosal damage in Tr group mice was lighter than
that in DSS group mice, and the colon length was longer than
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Figure 3: Comparison of colon length among three groups of mice.
Left: Observation of gross specimens of three groups of mice. Right:
Comparison of colon length among the three groups of mice ***Indi-
cating P<0.001.

that in DSS group mice, with a statistically significant difference
(P<0.001). The colon length of Con group mice was significantly
higher than that of Tr group mice (P<0.001).

Pathological score

Take pathological sections of colon tissue from each mouse
and read them using blind method. The total score=%(items
pointsxLesion range). Calculate the pathological score accord-
ing to follow:

0 score: no Integral inflammatory cell infiltration. No crypt
rupture. Complete regeneration or normal. Lesion range, 0%.
1 score: inflammatory cell dispersion (1-2 foci) (mild). 1/3 crypt
rupture, basal layer is almost completely regenerated. Lesions
range, 1-25%. 2 score: multiple lesions, moderate. Basal layer
2/3 regeneration with crypt defects. Lesions range, 25-50%. 3
score: Vascular congestion, mucosal thickening (severe). To-
tal crypt inflammation, only epithelial lining remains. Surface
epithelium incomplete regenerated. Lesions range, 50-75%.4
score: Wall permeability, loss of goblet cells (extremely severe).
Total crypt and epithelial loss. No repair. Lesions range, 75-
100%.

Electronic microscopy was employed to observe HE staining
sections and to perform pathological scoring on mouse colon
tissue. The results are shown in Figure 4. The colon mucosa in
Con group mice are continuous and intact, with mucosal glands
arranged neatly, and no damage to crypt structure, no inflam-
mation or ulcer. The mucosal tissue structure of DSS group mice
is disordered, with incomplete mucosa, disappearance of crypt
structure, visible ulceration, and a large number of inflamma-
tory cells infiltrating the mucosa and submucosa. The degree of
tissue structure damage in the Tr group was relatively mild, and
glandular disorders and mucosal damage were also observed,
but the infiltration of inflammatory cells was less than that in
the DSS group. The histopathological score of the DSS group
was higher than that of the Con and Tr groups, and the differ-
ences were statistically significant (P<0.001). The histopatho-
logical score in Tr group was higher than that of the Con group,
and the difference was statistically significant (P<0.001).

Discussion

UC is a disease with unknown causes, which is currently
believed to be related to genetic factors, infections, immune
factors, environmental factors, etc. When studying UC, due to
the controllable experimental conditions of animal models, it is
still a reliable method for studying UC. DSS, as an inflammatory
substance, can cause inflammation of the colon mucosa and is
still widely used in the making of animal models of UC, and the
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Figure 4: Comparison of HE staining and pathological scores of co-
lon tissue in three groups of mice.

Above: Colon tissue HE staining results. Below: Comparison of
pathological scores among DSS group, Tr group, and Con group, ***
indicates P<0.001.

literature records show that 0.5%-5% DSS solution is often used
to make it [4]. We used 4% DSS solution to make UC model,
which made it easier to establish, and there was no mouse
death during the experiment. Using mice of a single male gen-
der, the same group can be raised together, which can reduce
experimental costs.

By observing the DAI index, body weight, IL-6 and TNF-a,
and histopathological scores of each group of mice, it was in-
dicated that the UC animal model of the mice was successfully
established. In the Tr group, we administered Mesalazine to
mice by gavage at the beginning of the experiment, while the
mice drank DSS solution simultaneously, it can still lead to UC
in them, indicating that Mesalazine cannot completely inhibit
inflammatory reactions.

Conclusion

4% DSS concentration is good for making mice UC model of
which is easier while mice mortality will be lower during the ex-
periment. It is suggested that in clinical treatment of UC, patho-
genic factors should be removed while applying therapeutic
drugs.
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