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Effect of high concentrations of carboxymethyl chitosan on
preventing formation of peritoneal adhesion in rats
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Abstract: The objective of this study was to determine the effective concentration of carboxymethyl
chitosan(CMC) solution on preventing intraperitoneal adhesions. In this study, 60 rats were divided into
four groups : an untreated control group and three experimental groups that were treated with 3 ml of 3,
5, and 7% CMC solution. Adhesions were induced by suturing both the ileal serosa and peritoneum scraped
until petechial bleeding occurred. CMC solutions were instilled intraperitoneally immediately before closure
of the peritoneomuscular layer. The tensile strength of formed adhesions was measured by using a
computerized tensiometer. Histopathological changes of adhesions were evaluated by hematoxylin-ecsin for
light microscopic examination and Massons’s trichrom staining for collagen fibers. All of CMC solutions
reduced significantly the tensile strength of the adhesions, CMC inhibited the increase of inflammatory cell
infiltration and damage of adhesion spot, and accelerated the collagen synthesis and neovascularization. No
significant differences were observed among all of CMC concentration at inhibiting adhesion formation,
Therefore, we could conclude that 3% CMC, the lowest concentration adopted in this study, was
appropriate to prevent the formation of peritoneal adhesion.
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The tension of adhesion
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Fig. 1. The tensile strength of the adhesion site to be eva-
luated with tensiometer on day 14 after surgical procedure
in rats. % CMC is the concentration of carboxymethyl
chitosan administrated into the peritoneal cavity.

"p<0.05 compared with the control group
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Table 1. Distance between intestinal and abdominal walls, and histological scores in adhesion spots

Group Control 3% CMC 5% CMC 7% CMC
Distance(ym) 107.80+15.32 114.80+13.39 135.40+8.99 175.40+35.08
Inflammatory cell Infiltration +++ + + +
Collagen hyperplasia + ++ i+ +
Damage at Intestinal wall ot + * +
Damage at Intestinal mucosa ++ + *

Neovascularization + + ++ ++

MeantSD, um Distances between laminal muscularis of intestinal mucosa and abdominal wall were calculated at
automated image analysis process(Soft Image System, Germany). Degrees of histopathological changes: -, not detected;

+, very slight; +, slight; ++, moderated;, +++, severe.
"p<0.05 compared with the control group

TKTable 1).
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Fig. 2. Effect of carboxymethy! chitosan on collagen content in the adhesion spot. Biopsy specimens were taken from
control untreated (A), 3% CMC (B), 5% CMC (O), and 7% CMC treated rats (D). Sections were stained with Masson’s
trichrom for collagen fibers. By this staining, collagen was stained green, (Original magnification »40)
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