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[ Abstract]  Objective To observe the effect of mussel adhesive protein( MAP) on the intestinal mucosa of rats
with ulcerative colitis, and to explore potential mechanisms from the perspectives of adhesion and antioxidant actions.
Methods A total of 32 specific pathogen-free grade SD rats were randomly divided into four groups: a normal group,
model group, mesalazine group and MAP group (0. 6 mg/kg body weight) , with eight rats in each group. The normal group
was provided ordinary drinking water, whereas the other groups were given 5% dextran sodium sulfate (DSS) for 7 days to

induce ulcerative colitis, and daily dosing was started during the 24 h after molding. The disease activity index ( DAT)
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scores and body weights of the rats in each group were observed and recorded. After 7 days of DSS administration, samples
were collected to determine the colorectal length and intestine ;: body weight ratio for each group, and the histology and gross
morphology of the colorectal mucosa were examined. The adhesion and antioxidant effects of MAP on the intestinal mucosa
of rats was investigated in vitro by nitro blue tetrazolium chloride ( NBT) staining. Results Compared with the normal
group, the model group showed significantly higher DAT scores (P< 0.05) and a decreased body weight ( P< 0.05) from
day 5 onwards, and shorter colorectal length and lower intestinal weight ratio (P< 0.05), as well as higher colon mucosal
damage index (CMDI) (P< 0.05) and pathohistological (P< 0.05) scores. Congestion, edema, and ulceration were
observed in the colorectal mucosa, as well as swelling and distortion of the colonic crypts and extensive infiltration of
inflammatory cells in submucosal tissue. These findings showed that the ulcerative colitis model was successfully established
in rats. Compared with the model group, the body weight and colorectal length of rats in the mesalazine and MAP groups
were increased (P< 0.05), whereas DAI scores, intestinal weight ratio, and CMDI and histopathological scores were
decreased (P< 0.05). In comparison with the mesalazine group, rats in the MAP group showed similar body weight growth
trends and DAI scores, as well as similar levels of intestinal mucosal edema, congestion and inflammatory cell infiltration,
indicating that MAP had potentially similar therapeutic effects to those of mesalazine in ulcerative colitis. The NBT staining
produced blue histology in the rectal mucosa of rats, and the degree of blue staining increased with time. Conclusions
Through adhesion and antioxidant effects on intestinal mucosa, MAP can significantly improve the symptoms of dilute stool,
blood in stool and weight loss in rats with ulcerative colitis, and repair a damaged intestinal mucosal barrier. Additionally,
MAP reduced the congestion and edema of rat rectal mucosa, as well as effectively reduced the infiltration of inflammatory
cells, suggesting therapeutic potential for the treatment of ulcerative colitis by MAP.
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Table 1 DAI Scores

TR RABPER FAT B/ A IR 1t A58 W
Loss of weight Stool consistency Bleeding Score
E# EH(-)
< 1% Normal Normal 0
» e R i (+) 1
¢ Soft but still formed Negative hemocult
i - 10 o AR (++) )
Soft Positive hemocult
T PAY AR ALAEE ( +++)
% ~ 159
10% ~ 15% Very soft and wet Blood traces in stool visible 3
S15% BEME PIIRILAE (>+++) 4

Watery diarrhea

Gross bleeding

%2 CMDIFA#%
Table 2 CMDI scores

S HMBIRKRRIE R W
Gross morphological manifestations of the colorectal mucosa Score

EH T .

Normal, no damage
BT, K R IDEH JCEE RS 1
Mild hyperemia, edema, smooth surface, no erosion damage
FRBESE L, K I, FhOHLRE S A00RCR A3 BE A M et i 5
Moderate hyperemia, oedema, coarse granular mucosa, erosion or intestinal adhesions
1o BEFE MK, BRI IRAE U7 I, BUZ R AAE< | om I BEIE IR sl R AT N30 L RAE
Highly congested and edematous, with necrosis and ulcer formation on the mucosal surface, maximum longitudinal 3
diameter of ulcer < 1 em, thickening of the intestinal wall or necrosis and inflammation on the surface
16 3 43 3R E B IR IES 1 em SR REIRSE 4
Maximum longitudinal diameter of ulcer >1 ¢m on a 3-point basis or total bowel wall necrosis
R 3 WHALUAE bR
Table 3  Pathological histology scoring criteria
S H A SRR P53
Histopathological manifestations of the colorectum Score
TR LG ST 0 5 0
The tissue is normal and not infiltrated by inflammatory cells
RPN A M, BRI T T |
Slight inflammatory cell infiltration, no damage to submucosal tissue

HR A AN R AR IR T LSRR (IR ISR 7E 10% ~ 25%) 5

Moderate inflammatory cell infiltration and destruction of submucosal tissue ( damage ranges from 10% to 25% )

B0 P S Ak AR I, T L VR | 45 1 BE S I (40590 I 7E 25% ~ 50% )
Significant inflammatory cell infiltration, destruction of submucosal tissue and thickening of the 3
colonic wall( damage ranges from 25% to 50% )
U E B RPN KRS I U5 s (IR OIS > 50% ) Fnas li B 4 J

Severe inflammatory cell infiltration, massive colonic tissue damage (>50% damage) with 4

thickening of the colonic wall
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Note. A. Comparison of body weight. B. Comparison of DAI scores. Compared with the model group, * P < 0.05. ( The same in the following figure)

Figure 1 Body weight and DAI scores
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Note. A. Comparison of length of colorectum. B. Comparison of intestinal weight ratio. C. Comparison of CMDI scores. D. Observation of gross morphology
of colorectal mucosa.

Figure 2 Colorectal anatomical datas and observation of gross morphology of colorectal mucosa
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Figure 3 Observation of pathological histological
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Figure 4 Observations on the adhesion and antioxidant effects of MAP on rectal mucosa
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