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Abstract The objective of the study is to explore change
and significance of IL-8, IL-4 and IL-10 in the pathogen-
esis of terminal Ileitis in SD rat. 60 male SD rats were
divided into model group, suture group, and control group
equally. The rats subjected to ileum-cecum side-to-side
anastomosis in terminal ileum in model group, suture in
terminal ileum in suture group, and the control group
accepted no special treatment. The terminal ileum tissue
which was 1-3 cm from anastomotic stoma was collected
at 2 and 8 weeks after surgery in each group. The patho-
logical slice was observed under microscope, and PCR was
applied to detect the expression of IL-4, IL-8, and IL-10 at
different times. Pathological result showed that neutrophils
significantly increased in model group and suture group at
2nd week, showing acute inflammatory reaction; model
group showed chronic inflammation at 8th week. The
change of IL-8, IL-4, and IL-10 expression level at
2 weeks after surgery: The IL-8 expression level of SD rat
terminal ileum tissue in model group was significantly
higher than in control and suture groups (P < 0.01), and it
was higher in suture group compared to control group
(P < 0.01); the expression level of IL-4 in control group
was higher than model and suture groups (P < 0.05); there
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was no statistical significance between model group and
suture group (P = 0.363); the expression level of IL-10 in
control group was higher than in model and suture groups
(P < 0.01), and it was higher in suture group compared to
model group (P < 0.01). The change of IL-8, IL-4, IL-10
expression level at 8 weeks after surgery: The expression
level of IL-8 significantly decreased in model group, and
there was no significantly difference between three groups
(P > 0.05); the expression level of IL-4 was higher in
model group and suture group compared to 2nd week; there
was no significance between three groups (P < 0.05); the
expression of IL-10 was higher in model group compared
to 2nd week (P < 0.01), it was lower than control group
and suture group (P < 0.01); there was no significant dif-
ference between suture group and control group
(P > 0.05). The chronic terminal ileum model could be
successfully established by ileum-cecum side-to-side
anastomosis in terminal ileum in SD rats; IL-8 can induce
the inflammatory reaction in terminal ileitis and chemo-
kines aggregation and mediate inflammatory reaction by
mediating other inflammatory factors; as a proinflamma-
tory cytokine, IL-8 can inhibit IL-10; IL-10 and IL-4 can
inhibit the inflammatory reaction of terminal ileum.
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Introduction

Terminal ileitis [5, 7, 23, 27] is a disease, which is different
from intestinal tuberculosis [15] and Crohn’s disease [1].
The pathogenesis is still unclear, stimulating the abundant
lymphoid tissue in terminal ileum to cause immunoreaction
and damage the local mucosa to further cause the damage
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of terminal ileum tissue may be the key pathogenesis [13,
22]. As a proinflammatory factor, IL-8 has chemotactic
effect on inflammatory cells such as neutrophil [10],
macrophage [12], and monocyte [31] and also has media-
tion on inflammatory factors such as IL-1, IL-2, IL-6, IL-
12, TNF, and interferon [2, 6, 17, 20, 26, 29]; it has sig-
nificant mediating effect on immune response. There have
been few of researches about the mechanism of cytokine
action in the morbidity of CTI. We selected IL-8 and IL-10
to explore the mechanism in CTI by the change of
expression level in CTI pathogenesis.

Materials and Methods
Establishment of Animal Model

All 60 male SD rats, we used, were all provided by
experimental animal department in the University of South
China; the average weight was 250-300 g/rat. The estab-
lishment of animal model [15]: there were 20 rats in model
group, suture group, and control group, respectively. Rats
were subjected preoperative fasting for 12 h, then accepted
abdominal anesthesia by 0.3-0.4 ml 3 % pentobarbital
sodium. The abdominal surgery was done under aseptic
conditions, and the laparotomy was performed to expose
ileocecal junction to perform ileum-cecum side-to-side
anastomosis in terminal ileum. Suture group was treated
the same as the model group except performing surgical
suture at terminal ileum; the control group accepted no
special treatment. Besides, rats in three groups accepted the
same diet composition and timing. They subjected fasting
for 1 day after surgery and were given one in third amount
of daily routine diet. Then their diet increased to three-
fourth of routine diet 1 week after surgery. The rats were
killed at 2nd or 8th week after surgery.

Collection and Preservation of Tissue

The terminal ileum tissue (small intestine tissue which was
1-3 cm from anastomotic stoma) was obtained for general
observation and sliced for microscope at 2nd or 8th week
after surgery [27]; besides, 50 mg tissue was obtained for
RNA extraction or immediately transferred in liquid
nitrogen and preserved in —80 "C fridge for further use.

Making and Scoring Criteria of Pathological Section

We obtained intestine tissue in the size of 0.3 x 1.5 cm at
low temperature to do conventional paraffin embedding to
make 5-pum thick section. HE staining was applied to do
histologic examination; Theresa evaluation criteria were
used to score histological morphology of ileum tissue.
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The Expression of IL-8, IL-4, and IL-10 Detected
by PCR

Fifty mg tissue was obtained for RNA extraction or
immediately transferred in liquid nitrogen and preserved
in —80 °C fridge for further use. Real-time PCR: The
IL-8, IL-4, and IL-10 gene sequences of SD rat were
downloaded from NCBI. They were quantitatively
analyzed by RNA extraction, reverse transcription
reaction (synthesis of cDNA), and real-time PCR
amplification.

Statistical Method

All data were analyzed by SPSS 18.0. Measurement data
were shown as mean =+ standard deviation (X £ S); ¢ test
was applied to compare two samples. Comparison of
multiple samples was performed by One-Way ANOVA.
LSD ¢ test was used for pairwise comparison of any two
means. Count data were tested by x> test. Correlation
analysis was conducted by the linear correlation analysis.
Differences in values with P < 0.05 were considered
significant.

Results
General Change of SD rats 2 Weeks After Surgery

SD rats showed decreased appetite, poor hair luster, hair
loss, obvious weight loss. The weight loss was most
obvious 3 days after surgery. Along with the oral intake
increase, the hair luster and hair loss obviously improved;
Weight of SD rats in model group had no significant dif-
ference from the other groups 8 weeks after surgery
(P > 0.05). Four rats in model group died at 7-10 days
after modeling, and after laparotomy, three rats were found
to have intestinal obstruction and one rat to have intestinal
perforation, one rat died because of the intestinal obstruc-
tion in suture group. No one died in control group, the
difference had no statistical significance among three
groups (P > 0.05).

Pathological Result of Terminal Ileum Tissue:
Observation Under Microscope

The result of tissue section comparison among three groups
was shown in Fig. 1. Suture group and model group both
showed acute inflammatory manifestation; the inflamma-
tory scoring was lower in suture group than in model group
(P < 0.05). However, only model group showed chronic
inflammatory reaction, suture group was almost recovered.
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Fig. 1 Pathological change and inflammatory score of tissue. The
inflammation score of different groups were compared (a). Patho-
logical changes of tissue section of model group at week 2 (b), suture
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Fig. 2 The expression of IL-8 (a), IL-4 (b), and IL-10 (c) of different
groups at 2 weeks or 8 weeks. Representative electrophoresis images
were displayed underneath the diagraphs. C2 = control group at

The inflammatory score of model group was obviously
higher than suture group (P < 0.05).

Expression Level Change of IL-8, IL-4 and IL-10
at Different Time Point After Surgery

Comparison of IL-8, IL-4, and IL-10 expression after sur-
gery was shown in Fig. 2. IL-8 showed high expression level
in terminal ileum tissue of model group and suture group in
result (P < 0.01). IL-4 and IL-8 showed lower expression
level in terminal ileum tissue of model group (P < 0.05). IL-
8 and IL-4 showed same expression level in terminal ileum
tissue of three groups at 8th week (P < 0.01). However, IL-
10 expression was obviously lower in model group than in
suture group and control group.

The expression of IL-4 in differrent groups at 2 weeks and 8 weeks

group at 2 weeks (c), model group at 8 weeks (d) and suture group at
8 weeks (e) were displayed
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2 weeks; C8 = control group at 8 weeks; S2 = suture group at 2
weeks; S8 = suture group at 8 weeks; M2 = model group at 2 weeks,
M8 = model group at 8§ weeks

Discussion

CTI occurs mostly in adult patients [11] and occasionally
seen in children [18]. It has been troubling patients and
affecting health of patients for a long time. After a long
period of clinical and animal experimental study, dys-
function of ileocecal valve was found to be the initial factor
of CTI, which inducing colon-ileum reflux to cause
infection of terminal ileum [30].

According to the pathological observation result of
postoperative terminal ileum in our study, besides the
factor of surgery itself [24], bacterial infection caused by
colon-ileum reflux inducing proliferation of inflammatory
cells such as neutrophil and monocyte and secretion of
inflammatory factors by these inflammatory cells may be
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the reason of acute inflammation [14, 19]. Along with the
proliferation of lymphocyte, immunity of local intestine
tissue increased and the inflammation tended to be chronic.
Maybe decrease of protective factors and strong immune
reaction of local terminal ileum can cause damage of local
intestine mucosa tissue in the process of inflammatory
reaction [25, 28], which was in accordance with histopa-
thological change we observed in different periods.

Expression level of IL-8 in pathological mucosa of
terminal ileum was significantly higher in model group
than in control group; furthermore, this was positively
correlated with the neutrophil increase in mucosa tissue
and general inflammation of local mucosa lesion; this result
was in accordance with what Daig et al. [8] found in
clinical research and animal experiment. IL-4 mRNA
showed highest expression in control group, and it was
lower in model group and suture group at 2nd week
(P < 0.05). In acute inflammatory stage of intestine tissue,
significant decrease of IL-10 expression might be caused
by inhibition by a variety of increased inflammatory factors
such as IL-8 or TNF [21]. Low expression level of IL-10
and IL-4 which is unable to inhibit proinflammatory
cytokines and chemokines further promotes the inflam-
matory reaction of intestine mucosa [16]; Another possi-
bility is that change of Thl1/Th2 ratio caused by
proliferation of various inflammatory cells in acute
inflammatory stage of SD rat terminal ileum tissue can
affect IL-10 secretion by Th2 cells in SD rat terminal ileum
tissue [3]. IL-8 expression in SD rat terminal ileum in
suture group was higher than in control group 2 week after
surgery, and IL-10 expression was lower than in control
group. Together with corresponding pathological mani-
festations, this may be related to surgical injury.

IL-8 expression level in SD rat terminal ileum tissue in
model group at 8th week after surgery was significantly
decreased compared to 2nd week, there was no significant
difference compared with the other two groups. Expression
level of IL-10 and IL-4 in SD rat terminal ileum tissue
significantly increased at 8th week compared to 2nd week
(P < 0.01). This may because decrease of inflammatory
factors in local terminal ileum along with the recovery of
intestinal anastomosis reduces the inhibition on IL-10 and
IL-4 [4], or macrophages and monocytes in local terminal
ileum activated by inflammation increase the secretion of
IL-10 and IL-4. This is possibly related with the increased
immunity of local terminal tissue. There is abundant lym-
phoid tissue in terminal ileum to inhibit the further
development of inflammation, and just because of this,
expression levels of anti-inflammatory factors such as IL-
10 and IL-4 were inhibited to decrease inflammatory cells
and inhibit the expression of inflammatory factors such as
IL-8. Danase et al’s research confirmed that IL-8 could
induce transmigration of microvascular endothelial cell in
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intestine to prompt angiogenesis [9]. This is in accordance
with that we found capillary proliferation in inflammatory
intestine mucosa under microscope, and this is recognized
as one of factors which induce inflammatory reaction in
terminal ileum tissue.

Our research provides great help to improve the treat-
ment, diagnosis, and prevention of CTI. At present, many
cytokine receptors have been successfully cloned including
IL-10R. According to the anti-inflammatory effect of IL-10
and IL-4, we are going to intervene IL-10R and IL-4R in
experimental animal to explore its applicable value on CTL
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