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Abstract

AIM

To assess the effect of enteral nutrition (EN) supple-
mented with glutamine on recovery after ileal pouch-anal
anastomosis (IPAA) in rats, to provide an experimental
basis for nutritional support in patients with ulcerative
colitis (UC) after IPAA.

METHODS

Male Sprague-Dawley (SD) rats were randomly divided
into three groups (7 = 8) after IPAA operation using a
microsurgical technique. From the third postoperative
day, rats in the control group, EN group, and immune
nutrition (IN) group were fed standard rat chow, short
peptide EN, and short peptide EN combined with
glutamine ad /ibitum, respectively. The rats’ general
condition was observed throughout the study. Serum
levels of total protein (TP), albumin (ALB), prealbumin
(PA), and transferrin (TF) were detected on the 30th
postoperative day, using an automatic biochemical
analyzer. The ileal pouch mucosa was stained with
hematoxylin and eosin (HE), and occludin protein levels
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were detected by immunohistochemistry.

RESULTS

The body weight of rats in the EN group (359.20 +
10.06 g) was significantly higher than that in the control
group (344.00 = 9.66 g) (P < 0.05) and lower than that
in the IN group (373.60 £ 9.86 g) (P < 0.05) on the
30th postoperative day. The levels of serum TP, ALB,
PA, and TF in the EN group were significantly higher
than those in the control group (P < 0.01 for all) and
lower than those in the IN group (P < 0.05 for all).
Histopathological score (EN: 0.80 = 0.37; IN: 0.60 £
0.40; control group: 2.29 £ 0.18) and expression level
of occludin protein (EN: 0.182 + 0.054; IN: 0.188 %
0.048; control group: 0.127 + 0.032) were significantly
lower in the control group compared with the EN and IN
groups (P < 0.05 for all), but there were no significant differ-
ences between the latter two groups (P > 0.05 for all).

CONCLUSION

EN combined with glutamine may effectively improve
nutritional status after IPAA. Our results suggest a
benefit of glutamine supplementation in EN for UC
patients undergoing IPAA, although human studies are
required to confirm this finding.

Key words: Enteral nutrition; Glutamine; Ileal pouch-
anal anastomosis; Nutritional status; Recovery

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: We assessed the effect of enteral nutrition
(EN) supplemented with glutamine on recovery after
ileal pouch-anal anastomosis (IPAA) in rats, to provide
an experimental basis for nutritional support in patients
with ulcerative colitis after IPAA. Male Sprague-Dawley
rats underwent IPAA and were then fed standard
rat chow, short peptide EN, or short peptide EN com-
bined with glutamine from postoperative day 3. The
rats’ general condition was observed throughout the
study, and serum levels of total protein, albumin,
prealbumin, and transferrin were measured on the 30th
postoperative day. The ileal pouch mucosa was stained
with hematoxylin and eosin and occludin protein levels
were measured by immunohistochemistry.

Xu YY, He AQ, Liu G, Li KY, Liu J, Liu T. Enteral nutrition
combined with glutamine promotes recovery after ileal
pouch-anal anastomosis in rats. World J Gastroenterol 2018;
24(5): 583-592 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v24/i5/583.htm DOI: http://dx.doi.
org/10.3748/wjg.v24.15.583

INTRODUCTION

Proctocolectomy with ileal pouch-anal anastomosis
(IPAA) has become the gold-standard surgical treatment
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for ulcerative colitis (UC)!. However, studies have

shown that some patients who have undergone IPAA
still have postoperative problems, such as malnutrition,
frequent defecation, and severe pouchitis®®, which
can cause surgical failure if the pouch needs to be
discarded. Therefore, ways of providing nutrition and
energy, promoting early recovery of patients, and
maintaining the integrity of the pouch mucosa barrier
and function have thus become key considerations for
surgical treatment of UC.

In recent years, the IPAA rat model established by
Chen et al'® has shown many characteristics similar
to human IPAA, and has become an effective and
important in vivo model for the study of recovery and
defense as well as immune mechanisms after IPAA.

Nutritional support includes parenteral nutrition
(PN) and enteral nutrition (EN). At present, humerous
studies have reported that giving EN to patients at an
early stage following surgery or severe trauma can
rapidly restore the integrity of the digestive tract. This
prevents intestinal mucosal atrophy, enhances intestinal
barrier function, promotes rehabilitation, and reduces
complications and mortality'**, In addition, enteric
bacteria and endotoxins are prone to translocation if
patients fast too long postoperatively™. Early EN is
therefore recommended in patients with IPAA. However,
general EN may lack certain specific nutrients and its
ability to regulate immune function is thus limited, and
the supplementation of nutritional therapy with specific
nutrients with certain pharmacological effects may
improve the patient’s nutritional status, while protecting
the integrity of mucosal barrier function.

Glutamine is a non-essential amino acid that can
act as an energy source for the proliferation of intestinal
lymphocytes, mucosal cells, and fibroblasts"’. It also
has many important physiological properties, including
restoring intestinal permeability, preventing intestinal
mucosal atrophy, protecting the barrier function of the
intestinal mucosa, and improving nitrogen balance.
Glutamine can also stimulate immune cells in a specific
way, enhance immune function, and maintain a moderate
immune response, which is therefore referred to as
‘immune nutrition”. Li et af®! reported that glutamine may
be an effective intestinal mucosal protective agent when
supplemented into EN. Rogero et af! also suggested
that glutamine plays an important role in maintaining
the integrity of the intestinal epithelial structure. Fujita
et a™® found that glutamine-supplemented EN reduced
the translocation of bacteria in the intestinal contents and
enhanced the barrier function of the intestinal mucosa in
a pig model.

Clinical research into nutritional support for UC
patients after IPAA is currently lacking; however, it
is important to explore appropriate postoperative
nutritional support to address the issue of postoperative
malnutrition. The purpose of this study was to investi-
gate the effects of EN supplemented with different
nutrients on recovery, nutritional status, and mucosal
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barrier function of the ileal pouch in IPAA rats. These
results will provide an experimental basis for nutritional
treatment of UC patients after IPAA.

MATERIALS AND METHODS

Animals

Specific pathogen-free (SPF) male Sprague-Dawley
(SD) rats aged 10-12 wk and weighing 320-350 g were
purchased from the Laboratory Animal Center of the
Military Medical Science Academy of the Chinese People’
s Liberation Army. They were housed in controlled
environmental conditions of ventilation (wind speed,
0.1-0.2 m/s), room temperature (20-25°C), and
humidity (40%-70%) for 1 wk. Rats had access to
natural light and were provided with standard rat chow
and running water ad libitum prior to surgery. The
animal use protocol was reviewed and approved by the
Animal Ethical and Welfare Committee.

Rat model

All rats underwent IPAA using a microsurgical technique.
They were then divided into three groups (n = 8 each):
a control group fed standard rat chow and tap water
(The detailed compositions of standard rat chow were
rice, bran, corn, soybean cake, vitamins, minerals,
salt, etc), an EN group fed short peptide EN (Milupa
GmbH, Germany), and an IN group fed short peptide
EN combined with 0.4 g/(kg/d) glutamine (YaoYou
Pharmaceutical Co., Ltd, ChongQing, China), ad libitum.
All groups were given from the third postoperative day.

General condition

The rats’ general status was observed and recorded
daily from the first to the 30th postoperative day.
Observations included mental state (burnout, laziness,
and/or irritability) and fur condition (glossiness and
messiness). Body weight was measured at 10 am
every day to produce a weight-change curve. Stool
characteristics were evaluated and feces were scored
using the Bristol Stool Form Scale!'": type 1, separate
hard lumps, like nuts; type 2, sausage-shaped but
lumpy; type 3, like a sausage or snake but with cracks
on its surface; type 4, like a sausage or snake, smooth
and soft; type 5, soft blobs with clear-cut edges; type
6, fluffy pieces with ragged edges, a mushy stool; and
type 7, watery, no solid pieces. The fecal score was
summarized every 5 d.

Sample collection and tissue processing

Ileal pouch tissue was harvested from rats under
anesthesia on the 30th postoperative day, with speci-
mens taken from the same location in the pouches
in all rats. Specimens were rinsed with ice-cold saline
and then fixed in 4% neutral formalin solution (Jiayu
Chemical Co. Ltd, Jinan, China). Blood samples (3
mL) were taken from the abdominal aorta using a 5
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mL syringe, placed in an anticoagulant biochemical
tube, reversed, and mixed. After centrifugation, the
supernatant was collected, packed separately, and
stored at -20 C in a refrigerator for cryopreservation.

Nutritional parameters

Serum levels of total protein (TP), albumin (ALB),
prealbumin (PA), and transferrin (TF) were detected in
defrosted blood samples using an automatic biochemical
analyzer (Johnson and Johnson, United States).

Pathology scores

Histological scoring was performed by hematoxylin
and eosin (HE) staining. Tissues previously fixed in
formaldehyde solution were cut into 0.5 cm pieces,
dehydrated in graded ethanol solutions, embedded in
paraffin, and stained with HE. The ileal pouch tissue
was then evaluated according to the histopathological
scoring criteria described by Shebani et al*? (Table 1).

Expression level of occludin protein

Occludin protein in the ileal pouch mucosa was detected
by immunohistochemical staining. Paraffin sections
(approximately 5 um thick) were dewaxed, hydrated,
and immersed in boiling citrate buffer (Scientan,
Beijing, China; 0.01 mol/L, pH 6.0) for thermal antigen
repair. They were then cooled and washed twice with
phosphate buffered solution (PBS; Scientan, Beijing,
China; 0.01 mol/L, pH 7.4). Sections were immersed
in 5% bovine serum albumin and then incubated with
rabbit anti-occludin antibody (bs-10011R; Bioss, Beijing,
China), followed by incubation with biotinylated goat
anti-mouse IgG. A DAB kit (AR1022; Boster, Wuhan,
China) was used for color rendering, and sections were
lightly stained with hematoxylin (Hua Liang, Fushan,
China) and finally observed under a microscope.

The optical density of the immunohistochemical im-
ages was measured using Image-Pro Plus 6.0 software,
according to the Chinese reference guidelines. The
‘irregular’ tool was used to delineate the measuring
area, and the results were then calculated and analyzed.

Statistical analysis

All statistical analyses were performed using SPSS
19.0. Measurement data are presented as mean + SD.
Data analysis was carried out using one-way ANOVA,
and comparisons between two among the three
groups were made using the Student-Newman-Keuls
method. A P-value < 0.05 was considered statistically
significant.

RESULTS

General condition

Rats in all groups responded well to surgery, with no
signs of burnout, laziness, or irritability (Figure 1A-C).
The time to first defecation in the control, EN, and IN
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Table 1 Histological scoring criteria

Score Erosion Ulceration Villous atrophy Edema in the lamina propria
0 Negative None None None
1 Focal erosion Focal ulceration of the mucosa at Mild Positive
Y2 superficial regions
2 Erosion is observed In many regions  Total mucosal ulceration at multiple foci Moderate
3 Extensive erosion Extensive mucosal ulceration extending  Severe, villous flattening

to muscularis mucosa or beyond

Intra-epithelial inflammation was evaluated by counting the lymphocytes in 100 epithelial cells at the tips of the villi. Abscess formation and submucosal
inflammation were also evaluated.

D
P > 0.05
o |
P > 0.05
P > 0.05
—
S 3}
(&)
£
c
S 2}
3
©
©
B o1t
2
0 1

Control EN IN

Fecal score

[ 1 Control
B EN
O

5d

10d 15d 20d 25d 30d

Figure 1 General condition of rats. Mental states of rats in the (A) Control, (B) EN, and (C) IN groups are shown, and they reacted sensitively, with no signs of
burnout, laziness, or irritability; D: There was no significant difference in the time to first defecation among the three groups (F = 0.32, P = 0.73); E: The fecal scores
were significantly higher in the EN and IN groups compared with the control group at 5, 10, 15, 20, 25, and 30 d postoperatively (P < 0.05 for all), but there were no
significant differences between the EN and IN groups (P > 0.05 for all). Bars represent mean + SD, n = 8. °P < 0.05 vs Control. EN: Enteral nutrition; IN: Immune

nutrition.

groups was 2.43 £ 0.53, 2.40 £ 0.55, and 2.60 + 0.54 d
after IPAA, respectively. There was no significant di-
fference in the first defecation time among the three
groups (F = 0.32, P = 0.73) (Figure 2D). The fecal
scores in the EN and IN groups were significantly
higher than those in the control group at 5, 10, 15,
20, 25, and 30 d postoperatively (P < 0.05 for all),
but there were no differences between the EN and IN
groups (P > 0.05 for all).

Nutritional status

There were no significant differences in body weight
among the three groups pre-operatively (F = 0.57, P
= 0.57) (Figure 2A), but body weight showed a short-
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term decrease postoperatively. The lowest body weight
was reached at 9.43 + 1.81, 7.80 + 0.84, and 4.60
+ 1.71 d postoperatively in the control, EN, and IN
groups, respectively (F = 20.98, P < 0.01), and the
weight decreases were 81.29 + 12.30, 59.81 * 4.15,
and 26.26 * 8.04 g, respectively (F = 79.18, P < 0.01).
The time to the lowest body weight and body weight
decrease were both greater in the control compared
with the EN (P < 0.05) and IN (P < 0.05) groups,
and were both greater in the EN compared with the
IN group (P < 0.05) (Figure 2B and C). Body weights
of rats in the control, EN, and IN groups recovered to
344.00 £ 9.66, 359.20 + 10.06, and 373.60 + 9.86 g,
respectively, on the 30th day postoperatively (F =
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Figure 2 Body weight changes in rats during the study period. A: Body weights were similar in all three groups pre-operatively (F = 0.57, P = 0.57); B Time to
minimum weight was significantly longer in the control group compared with the EN (P < 0.05) and IN (P < 0.05) groups, and longer in the EN group compared with
the IN group (P < 0.05); C: The weight decline was greater in the control group compared with the EN (P < 0.05) and IN (P < 0.05) groups, and greater in the EN
compared with the IN group (P < 0.05); D: Body weight at 30 d postoperatively was significantly higher in the EN group compared with the control group (P < 0.05) and
significantly lower compared with the IN group (P < 0.05); E: Weight-change curve for rats over 30 d postoperatively. Bars represent mean + SD, n = 8. EN: Enteral

nutrition; IN: Immune nutrition.

18.02, P < 0.01). Body weight was significantly lower
in the control group than in the EN an IN groups (P <
0.05), and in the EN group than in the IN group (P <
0.05) (Figure 2D).

Serum levels of TP, ALB, PA, and TF were signi-
ficantly different among the three groups (F = 13.51,
P <0.01; F=17.25,P<0.01; F=37.98, P < 0.01; F
= 36.41, P < 0.01, respectively). Levels in the control
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group were significantly higher than those in the EN (P
< 0.05 for all) and IN (P < 0.05 for all) groups, while
levels in the EN group were higher than those in the IN
group (P < 0.05 for all) (Figure 3).

Mucosal barrier function of the ileal pouch
HE staining showed that the integrity of the mucosal villi
in the ileal pouch was disrupted in the control group.
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Figure 3 Changes in serum protein levels. A: Serum TP level was significantly higher in the EN group compared with the control group (P < 0.05) and significantly
lower compared with the IN group (P < 0.05); B: Serum ALB level was significantly higher in the EN group compared with the control group (P < 0.05) and significantly
lower compared with the IN group (P < 0.05); C: Serum PA level was significantly higher in the EN group compared with the control group (P < 0.05) and significantly
lower compared with the IN group (P < 0.05); D: Serum TF level was significantly higher in the EN group compared with the control group (P < 0.05) and significantly
lower compared with the IN group (P < 0.05). Bars represent mean + SD, n = 8. EN: Enteral nutrition; IN: Immune nutrition; TP: Total protein; ALB: Albumin; PA:
Prealbumin; TF: Transferrin.

The villus stroma was loose and irregular, and the villus the disease and its related clinical manifestations. In
epithelium showed necrosis, shedding, and atrophy, as addition, restrictions on the types of food that can be
well as edema in the lamina propria (Figure 4A). The eaten safely can result in food intolerances. As a result,
morphology of the pouch mucosa in the EN (Figure 4B) about 23.4% of UC patients are malnourished™.
and IN (Figure 4C) groups was largely normal: the villus During IPAA, the colon and rectum are removed and
structure was intact and its arrangement was neat, the the ileal pouch is connected to the anus®™. However,
epithelial cells were arranged regularly, and there was although the digestive tract is reconstructed, its
occasional interstitial edema. The pathological scores digestive and absorptive functions are impaired, while
in the EN (0.80 £ 0.37) and IN (0.60 £ 0.40) groups the patient’s nutritional status is further worsened
were significantly higher than that in the control group by stress caused by the surgery and anesthesia™®.
(2.29 £ 0.18, F = 62.15, P < 0.01) (P < 0.05 for both). Effective means of providing nutritional support for UC
However, there was no significant difference between patients and thus accelerating their recovery after IPAA
the EN and IN groups (P > 0.05) (Figure 4D). have thus become an important question. The current
Immunohistochemical staining revealed that ex- study, based on a stable model of IPAA in rats fed
pression levels of occludin protein in the ileal pouch different EN diets, showed that short peptide EN and
mucosa in the EN (0.182 + 0.054) and IN (0.188 + glutamine could effectively improve nutritional status,
0.048) groups were significantly higher than that in the protect the mucosal barrier of the ileal pouch, and
control group (0.127 £ 0.032, F=4.34, P=0.02) (P < accelerate the recovery of rats after IPAA operation.
0.05 for both), but there was no significant difference The results of this study showed that the time
between the EN and IN groups (P > 0.05) (Figure 5). to first defecation and mental state of rats fed short
peptide EN with different nutrients after IPAA were
similar to those of control rats, but the fecal scores
DISCUSSION were higher. This effect may be associated with
UC patients lose nutrition because of the nature of the increased absorption efficiency of short peptide
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Figure 4 Hematoxylin and eosin staining of the ileal pouch mucosa. A: The integrity of the pouch’s mucosal villi was disrupted in the control group. The villus
stroma was loose and irregular, and the villus epithelium showed necrosis, shedding, and atrophy, as well as edema in the lamina propria. The morphology of the
pouch mucosa in the (B) EN and (C) IN groups was largely normal; the villus structure was intact and its arrangement was neat, the epithelial cells were arranged
regularly, and there was occasional interstitial edema; D: Pathological scores were higher in the EN and IN groups compared with the control group (P < 0.05 for both).
However, there was no significant difference between the EN and IN groups (P > 0.05 for both). Bars represent mean + SD, n = 8. EN: Enteral nutrition; IN: Immune

nutrition.

nutrients in the small intestine™™. Glutamine can serve
as an energy source for intestinal epithelial cells and
provide nutrients'”), while short peptide nutrition has
the characteristics of low residue, defecation balance,
and a low need for digestive juices!®.

The levels of plasma proteins play an important
role in the assessment of nutrition”””. The main indices
include TP, ALB, and protein A/G; however, progress
in the development of detection technologies means
that other visceral proteins, such as PA and TF, have
also emerged as candidates for assessing nutritional
status™®. TP can reflect malnutrition caused by chronic
disease, while ALB is an important indicator of nutritional
status that can effectively reflect disease severity and
the relationship between protein consumption and
intake. PA is a relatively sensitive indicator of acute
changes in nutritional status in the short term, and is
the gold standard for monitoring and evaluating the
nutritional status of patients!**”. TF often falls along
with decreases in PA and ALB in the acute reaction
phase, and can be used as an indicator of nutritional
status®"*?

The results of this study showed that serum levels
of TP, PA, ALB, and TF were significantly improved
in the IN group postoperatively, compared with the
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control and EN groups. Changes in body weight,
which is another indicator of nutritional status, are
consistent with serum protein levels. These findings
demonstrated that glutamine could effectively improve
nutritional status after IPAA in rats. Glutamine is a non-
essential amino acid in the body in the stress state; it
can prevent the excessive decomposition of muscle,
promote protein synthesis, and protect the intestinal
mucosa. After IPAA, the rats were stressed and the
demand for nutrients was thus greatly increased, but
the synthesis of nutrients could not meet their needs.
EN and postoperative diets generally have a lack of
glutamine, and supplementing the diet with glutamine
after IPAA could increase the synthesis of tissue
proteins, meet the nutritional needs, and improve nutri-
tional status. Liu et a/*® found that glutamine supple-
mentation improved the nutritional status of patients
with acute pancreatitis, while Wischmeyer et a/**¥
also reported that glutamine had a positive effect on
recovery after IPAA. Our results are consistent with
these previous reports.

In addition to the functions of digestion, absorption,
and peristalsis, the intestinal tract is also involved in
immune regulation'”*?®!, hormone secretion®”’, and
mucosal barrier function. The intestinal barrier plays an
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Figure 5 Immunohistochemical staining of the ileal pouch mucosa. Immunohistochemical staining in the (A) control, (B) EN, and (C) IN groups are shown.
D: Expression levels of occludin protein in the EN and IN groups were significantly higher compared with the control group (P < 0.05 for both), but there was no
significant difference between the EN and IN groups (P > 0.05 for both). Bars represent mean + SD, n = 8. EN: Enteral nutrition; IN: Inmune nutrition.

important role in the maintenance of intestinal function®®’,
Occludin is an intercellular tight junction protein, and
numerous studies have shown that occludin plays an
important role in the intestinal mucosal barrier”*! and
can be used as an indicator of mucosal barrier function
in the ileal pouch®. In our study, occludin levels were
higher in the EN and IN groups compared with the control
group, suggesting that short peptide EN and glutamine
could enhance the mucosal barrier function of the ileal
pouch by increasing the expression of occludin.

In addition, the histological score and occludin level
in the IN group were higher than those in the EN group,
indicating that glutamine could increase the expression
level of occludin. Numerous animal experiments have de-
monstrated that glutamine supplementation can prevent
intestinal mucosal atrophy, as well as restore intestinal
villus height and crypt depth. Wang et af”? reported that
glutamine could regulate the expression of tight junction
proteins. A possible mechanism for this is as follows: (1)
glutamine can supply energy for the proliferation and
differentiation of intestinal epithelial cells®?; (2) stimulate
heat shock proteins and thus promote cell growth™; and
(3) promote cell proliferation by regulating the ERK1 and
the INK signaling pathways?".

In conclusion, feeding short peptide EN supplemented
with glutamine can accelerate postoperative recovery
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after IPAA in rats. It can also improve nutritional status,
which has important implications for the nutritional
support of patients with UC after IPAA. In terms of
nutritional support, EN can be used in patients with UC
at the early postoperative stage, and glutamine may be
added as appropriate to improve the nutritional status of
patients and speed up their recovery.

ARTICLE HIGHLIGHTS

Research background

Glutamine is a nutrient active in the immune system, and may influence
recovery after surgery. However, clinical research into nutritional support for
ulcerative colitis (UC) patients after ileal pouch-anal anastomosis (IPAA) is
currently lacking. Therefore, it is important to explore appropriate postoperative
nutritional support to address the issue of postoperative malnutrition.

Research motivation

The purpose of this study was to investigate the effects of enteral nutrition
(EN) supplemented with different nutrients on recovery, nutritional status,
and mucosal barrier function of the ileal pouch in IPAA rats. These results will
provide an experimental basis for nutritional treatment of ulcerative colitis (UC)
patients after IPAA.

Research objectives

To assess the effect of EN supplemented with glutamine on recovery after IPAA
in rats, to provide an experimental basis for nutritional support in patients with
UC after IPAA.
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Research methods

Male Sprague-Dawley (SD) rats were randomly divided into three groups (n
= 8) after IPAA operation using a microsurgical technique. From the third day
postoperatively, rats in the control group, EN group, and immune nutrition (IN)
group were fed standard rat chow, short peptide EN, and short peptide EN
combined with glutamine ad libitum, respectively. The rats’ general condition
was observed throughout the study. Serum levels of total protein, albumin,
prealbumin, and transferrin were detected on the 30th day postoperatively,
using an automatic biochemical analyzer. The ileal pouch mucosa was stained
with hematoxylin and eosin, and occludin protein levels were detected by
immunohistochemistry.

Research results

The body weight of rats in the EN group was significantly higher than that in the
control group (P < 0.05) and lower than that in the IN group (P < 0.05) on the
30th day postoperatively. The levels of serum TP, ALB, PA, and TF in the EN
group were significantly higher than those in the control group (P < 0.01 for all)
and lower than those in the IN group (P < 0.05 for all). Histopathological scores
and expression levels of occludin protein were significantly lower in the control
group compared with the EN and IN groups (P < 0.05 for all), but there were no
significant differences between the latter two groups (P > 0.05 for all).

Research conclusions

Feeding short peptide EN supplemented with glutamine can accelerate
postoperative recovery after IPAA in rats. It can also improve nutritional status,
which has important implications for the nutritional support of patients with UC
after IPAA. In terms of nutritional support, EN can be used in patients with UC
at the early postoperative stage, and glutamine may be added as appropriate to
improve the nutritional status of patients and speed up their recovery.

Research perspectives

In the future, we will further study on the nutritional support following IPAA
procedure, such as enteral nutrition supplemented with probiotics, to improve
the postoperative life quality.
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