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Synergistic Effects of Carboxymethylchitosan Fabric and Low Molecular Weight
Heparin in Reducing Adhesion Formation in the Rat Uterine Horn Model
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Abstract : This study was performed to compare the efficacy of carboxymethylchitosan fabric (CMCF) with that of
the combination of CMCF and low molecular weight heparin (LMWH) for the prevention of postoperative uterine
adhesion in rats. Adhesions were induced by suturing both the uterine serosa and peritoneum abrased until petechial
bleeding occurred. Fourteen days later, adhesions were evaluated clinically and histopathologically. The mean tensile
strength was significantly decreased in the CMCF and CMCF+LMWH groups compared to that of control group,
and the CMCF+LMWH group had the lowest tensile strength. The distance of adhesion site was highest in the CMCF
group and slightly decreased in the CMCF+LMWH group comparing to that of control group. The inflammatory
cell infiltration and neovascularization of the CMCF group were significantly lower than those of the control group.
It was observed that the damage at intestinal serosa was significantly decreased in the CMCF+LMWH group comparing
to that of control group. Therefore, it was concluded that CMCF and LMWH may be useful to prevent postoperative

uterine adhesion in rats.
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Fig 1. Effect of carboxymethylchitosan fabric (CMCF) and the
combination of CMCF with low molecular weight heparin
(LMWH) on the tensile strength of adhesion on 14 days after
operation. The tensile strength was significantly decreased in the

CMCF and CMCF+ LMWH groups compared to that of control
group, and the CMCF+LMWH group had the lowest tensile
strength. * : p <0.05 compared with the control.
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Fig 2. Effect of carboxymethylchitosan fabric (CMCF) and the
combination of CMCF with low molecular weight heparin
(LMWH) on the distance of adhesion formed between the
parietal peritoneum and the uterine serosa. The distance of
adhesion site was highest in the CMCF group and slightly

decreased in the CMCF+LMWH group comparing to that of
control group. * : p <0.05 compared with the control.
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Fig 3. Effect of carboxymethylchitosan fabric (CMCF) and the
combination of CMCF with low molecular weight heparin
(LMWH) on the inflammatory cell infiltration of adhesion on
14 days after operation. The inflammatory cell infiltration of
the CMCF group were significantly lower than that of control
group. * : p<0.05 compared with the control.
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Fig 4. Effect of carboxymethylchitosan fabric (CMCF) and the
combination of CMCF with low molecular weight heparin
(LMWH) on the collagen hyperplasia of adhesion on 14 days
after operation. The collagen hyperplasia was lowest in the
CMCF+1LMWH group and there was no significant difference.

W3 g B UERte 3z 47 B9 S9 BAe
AR 2 GAH, A4 BAE 23 ek,
YEE 8% AT FF H= BAL ofn FH P

o= JlEo] S9E A7 ol A e 2 Y
Hoz fae] gAo] we T 4T FEY K32 A
FEH(3,13,22,25).

Carboxymethylchitosan<- chitin®]  carboxymethylation ]|
o fEAZ Fedols AAARY TEARA 4% &
4] i TN 7Y E S chitosn U 2
S A5l Stk Foleh, B 0 Hdtel &
W AT Z7h Kennedy 51591 o)) BN

LMWHE 7129 a3 B3 2 AA 8 A= 224
o] A3 A-fd g8 &3Pt 71Ee] Elu Bk B4 53 X

R Fls
& 717k o Arke Aol 8 A8 F3) HAEIT(,10)

Carrot CMCF CMCF+LMWH

Fig 5. Effect of carboxymethylchitosan fabric (CMCF) and the
combination of CMCF with low molecular weight heparin
(LMWH) on the damage at uterine serosa of adhesion on 14
days after operation. The damage at intestinal serosa was

significantly decreased in the CMCF+LMWH group comparing
to that of control group. * : p <0.05 compared with the control.
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Fig 6. Effect of carboxymethylchitosan fabric (CMCF) and the
combination of CMCF with low molecular weight heparin
(LMWH) on the neovascularization of adhesion on 14 days
after operation. The neovascularization of the CMCF group
were significantly lower than that of control group. * : p <0.05
compared with the control.
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Fig 7. Effect of carboxymethylchitosan fabric (CMCF) and the combination of CMCF with low molecular weight heparin (LMWH)
on the intraperitoneal adhesion formation. Biopsy specimens were taken from the adhesion tissue formed between the peritoneum
and uterine serosa in the control untreated (A), CMCF (B), and CMCF+LMWH (C) treated rats on 14 days after operation. In the
CMCF group, the inflammatory cell infiltration, and neovascularization were significantly lower than the control group. It was
observed that the collagen hyperplasia and damage at the uterine serosa were significantly lower in the CMCF+LMWH group than

control group (Magnification x 200).
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