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tion whereas the lowest in group with radiation therapy 
only (p<0.001). The comparison in terms of OHP values 
between oral and intraperitoneal NAC administration af-
ter irradiation revealed an incline favoring intraperitoneal 
NAC treatment without statistical significance (p>0.05). 
In Group 1 (without treatment or RT) OHP values were 
found to be higher than radiation therapy group (Group 
2), but lower than both NAC treatment groups (Groups 
3-4). Similarly, a statistically significant difference was 
determined between groups in terms of wound breaking 
strength (p<0.001).  The mean ± SD values of pressures 
(mm Hg.) predicting wound breaking strength were sig-
nificantly higher in NAC treatment groups (Group 3-4) 
when compared to control (Group 1) and radiation ther-
apy only (Group 2) (p<0.001). In accordance with OHP 
levels, the highest-pressure values were obtained in in-
traperitoneal NAC administration whereas the lowest in 
group with radiation therapy only. The breaking strength 
for midline incision after radiation therapy were signifi-
cantly decreased when compared to the control and NAC 
treatment groups (p<0.001). Moreover, both routes of 
NAC treatment improved breaking strength after irradia-
tion according to the pressure data. 

Histological Analysis 
Acute inflammation score for Group 2 was signifi-

cantly higher than that of the control (Group 1) and NAC 
treatment groups (p=0.002). A statistically significant 
decrease in acute inflammation score was detected af-
ter NAC administration either orally or intraperitoneally 

when compared to group 2 (p<0.001). There was also a 
statistically significant difference among groups in terms 
of chronic inflammation (p=0.006). Chronic inflamma-
tion scores were found to be significantly higher in group 
2 when compared to group 4 (p=0.006). The difference 
among the groups in terms of the amount of granulation 
tissue on POD 4 was statistically significant (p=0.004). 
The highest scores were obtained in Group 2, as expect-
ed. Granulation tissue fibroblast maturation in the group 
4 was higher than that of the other groups, with the lowest 
scores in group 2 (p= 0.001). A statistically significant 
difference was determined between groups in terms of 
collagen deposition (p<0.001). Collagen deposition was 
significantly decreased in Group 2 and a gradual increase 
was determined in Groups 3 and 4 (p<0.001). A statis-
tically significant decrease in reepithelialization scores 
was found in Group 2, when compared to other groups 
(p=0.001). There was also a significant difference be-
tween groups 3 and group 4 (p=0.001). Reepithelializa-
tion score was highest in group 4. A significant difference 
was determined among the four groups regarding neovas-
cularization (p<0.001), with the highest scores in group 
3 and the lowest in group 2 (p=0.006). Nevertheless, the 
difference was not significant between groups 1, 3 and 4, 
in terms of neovascularization (p>0.05). Comparisons of 
histological scores of four groups are shown in Table 2. A 
linear correlation was determined between breaking pres-
sure values and histologic parameters including collagen 
deposition, fibroblast maturation, reepithelielization and 
neovascularization. Acute inflammatory scores and gran-

Group 1 Group 2 Group 3 Group 4 P value
Acute inflammation 1.87 ± 0.39 3 2 ± 0.25 1.1 ± 0.34 p=0.002
Chronic inflammation 2.12 ± 0.22 2.5 ± 0.18 1.9 ± 0.17 1.4 ± 0.16 p=0.006
Granulation tissue amount 2.25 ± 0.25 3 2.4 ± 0.22 1.9 ± 0.17 p=0.004
Fibroblast maturation 1.25 ± 0.16 0.37 ± 0.18 1.5 ± 0.16 2 ± 0.25 p=0.001
Collagen deposition 1.37 ± 0.18 0.12 ± 0.12 1.5 ± 0.16 2 ± 0.25 p<0.001
Reepithelialization 2 ± 0.26 0.62 ± 0.18 1.7 ± 0.26 2.4 ± 0.22 p=0.001
Neovascularization 1.87 ± 0.12 1 ± 0.18 2.1 ± 0.1 1.9 ± 0.1 p<0.001

p < .05 was considered statistically significant, Group 1: Control group, Group 2: Radiation therapy group, Group 3: Radiation therapy plus 
oral NAC administration group, Group 4: Radiation therapy plus intraperitoneal NAC administration group.

Group 1 Group 2 Group 3 Group 4
SOD (U/ml) 12.55 ± 2.87 10.6 ± 1.81 21.57 ± 2.66 a 18.72 ± 3.2 a

MDA (nmol/ml) 12.5 ± 1.19 26.5 ± 6.25 b 12.4 ± 2.71 13.6 ± 1.64
GSH (μmol/l) 0.24 ± 0.08 0.16 ± 0.02 0.47 ± 0.07 a 0.43 ± 0.05 a

AOPP (μmol/l) 16.75 ± 3.6 15.5 ± 1.06 16.7 ± 2.83 18 ± 3.2

p < .05 was considered statistically significant, Group 1: Control group, Group 2: Radiation therapy group, Group 3: Radiation therapy plus 
oral NAC administration group, Group 4: Radiation therapy plus intraperitoneal NAC administration group, SOD: superoxide dismutase, 
MDA: malondealdehyde, GSH: glutation, AOPP: advanced oxidation protein products, a: compared with groups 1 and 2 (p < 0.001), b: Com-
pared with groups 1,3,4 (p < 0.001).

Table 2: Comparison of the study groups in terms of histopathological analysis according to Abramov’s histologic scoring 
system (range 0-3 for each parameter). Values are expressed as mean ± standard error of the mean (SEM). 

Table 3: Comparison of the study groups in terms of biochemical parameters. Values are expressed as mean ± standard deviation.




