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Abstract
Mucositis is an inflammation of the gastrointestinal mucosa resulting from high doses of radio/chemotherapy treatment and may lead to inter-
ruption of antineoplasic therapy. Soluble fibres, like pectin, increase SCFA production, which play a role in gut homoeostasis and inflammation
suppression. Due to the properties of pectin, the aim of the present study was to evaluate the effect of a high-fibre (HF) diet on chemotherapy-
induced mucositis in a murine model. C57/BL6 mice received control (AIN93M), HF, low/zero fibre (LF) diets for 10 d prior to mucositis chal-
lenging with irinotecan (75 mg/kg), or they were treated with acetate added to drinking water 5 d prior to and during the mucositis induction.
Mice that received the HF diet showed decreased immune cells influx and improved histopathological parameters in the intestine, compared
with mice that received the normal diet. Furthermore, the HF diet decreased intestinal permeability induced in the mucositis model when com-
pared with the control group. This effect was not observed for acetate alone, which did not improve gut permeability. For instance, mice that
received the LF diet had worsened gut permeability, compared with mice that received the normal diet and mucositis. The effects of the HF and
LF diets were shown to modulate the intestinal microbiota, in which the LF diet increased the levels of Enterobacteriaceae, a group associated
with gut inflammation, whereas the HF diet decreased this group and increased Lactobacillus and Bifidobacterium (SCFA producers) levels. In
conclusion, the results demonstrated the importance of dietary fibre intake in the modulation of gut microbiota composition and homoeostasis
maintenance during mucositis in this model.
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Chemotherapy is the most common and widely used cancer
treatment therapy. It consists of a drug mix that targets the neo-
plastic cells, promoting their elimination(1). Unfortunately,
chemotherapeutic agents are not specific for cancer cells, they
also affect the host’s cells, such as the immune and gastrointes-
tinal epithelium cells, with a high proliferation rate(2).

Chemotherapy can trigger some side effects, including nausea,
vomiting, inappetence, diarrhoea and, the most common,
mucositis(3,4). The frequency of mucositis is approximately
40 % in patients under antineoplastic therapy and almost
100 % in patients with head and neck cancer undergoing
chemotherapy(4,5).
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Mucositis is characterised by intense inflammation associated
with pain, dysphagia, weight loss, diarrhoea and bleeding. It also
affects epithelial barrier integrity, which allows bacterial coloni-
sation, and invasion and triggering of inflammatory process(6,7).
Despite the high frequency of mucositis, there is no effective
therapy for this pathological condition. However, current evi-
dence has suggested gut microbiota modulation as a potential
treatment(8).

Fibre is a component derived from fruits, nuts and vegeta-
bles and serves as a substrate to the host’s commensal micro-
biota influencing its composition(9). Physiological host
benefits of diets enriched with fibre include not only the
decrease of intestinal transit time and increase of faecal bulk
excretion but also the reduction of obesity, risk of type 2 dia-
betes, arthritis and colon cancer, making it a widely recom-
mended health diet(10). In previous studies, our research
group evaluated the beneficial effect of a soluble fibre diet,
pectin, on colitis and gout arthritis, using an experimental
murine model as the approach(11,12). Indeed, dietary pectin
modulates bacterial communities in the gut in a benefi-
cial way(13).

The soluble fibre diet has been useful in treating inflamma-
tory diseases, and the beneficial effects were related to the pro-
duction of SCFA, microbial metabolites, which has the colon as
the major production site requiring the presence of colonic
bacteria(14). To date, many reported fibre effects have been
associated with microbiota modulation and its ability to pro-
duce SCFA, like propionate, acetate and butyrate(15). Acetate
is the most produced SCFA in the colon. It is released systemi-
cally to the peripheral venous system, explaining its higher con-
centration in the blood(14), and is preferentially produced by
pectin fermentation(16). Although butyrate has been shown to
reduce inflammation in an experimental model of mucositis
induced by 5-FU(17), the role of acetate in mucositis still needs
to be addressed. Among the benefits of high-fibre (HF) diet, its
role in gut microbiota modulation and SCFA production has
been shown to be important to the host by promoting gut
homoeostasis(11).

Currently, the crucial role of gut microbiota on mucositis
development has been reported(18,19). It has been shown that
germ-free mice are more resistant to 5-FU-induced mucositis
and irinotecan, which reinforces the hypothesis that the micro-
biota is essential for the development of the disease(20,21). Among
the mice models used to evaluate the pathobiology of mucositis,
the C57BL/6 strain is an attractive model due to its immunoge-
nicity and because it is often used as a background strain of spon-
taneous or induced mutant mice(22,23). Considering that gut
microbiota modification plays a role in mucositis development,
fibre dietary components may interfere with it. Furthermore,
since the efficiency of current therapies in alleviating mucositis
has been questioned, we sought to investigate here the effects of
pectin-fibre diet and the microbial metabolite acetate on muco-
sitis. We also addressed the effects of complete lack of dietary
fibre on host microbiota composition, and inflammation induced
by the chemotherapy drug irinotecan, in a murine model of
mucositis.

Experimental methods

Animals

All experiments described in the present paper were conducted
on female C57BL/6 mice (6–8 weeks old) obtained from the
Animal Facility of the Federal University of Minas Gerais.
Animals were kept in polycarbonate mini-isolators under con-
trolled conditions: temperature around 22 (SD 1) °C, humidity
of 60 ± 10 % and photoperiods of 12 h light/dark. Animals had
free access to food and water. The experiments were in compli-
ance with the National Council for Animal Experiments Control
(CONCEA, Brazil) and were approved by the local Ethics
Committee for Animal Use (CEUA-UFMG, protocol no. 186/
2012). In order to avoid/decrease stress and aggression, nesting
material and shelters were provided in each experimental group
cage. Experiments were performed at the Microbiology
Department animal facility (Institute of Biological Science,
Federal University of Minas Gerais).

Diet and acetate treatment

Mice were fed either AIN-93M(24) or one of the two AIN-93M
modified diets: HF diet, containing 15 % pectin, or low-fibre
(LF) diet, containing low/zero fibre content. Composition of
each fibre can be seen in Table 1. Mice were treated with sodium
acetate (Sigma-Aldrich), 5 d prior to and during the mucositis
induction. Acetate was added to the sterile drinking water of
mice ad libitum at 150 mM(12). The water solution was changed
every day to avoid contamination and significant changes.

Experimental design

Micewere randomly separated into eight groups (six animals per
group) and were fed control, HF or LF diet: control (CT), muco-
sitis (MUC), control þ high fibre (HF CT), mucositisþ high fibre
(HFMUC), controlþ low fibre (LF CT), mucositisþ low fibre (LF
MUC), control þ acetate (CT þ AC) and mucositis þ acetate
(MUC þ AC). Mucositis induction started on day 10, and daily
doses of irinotecan (75 mg/kg) were administered for three con-
secutive days, between 09.00 and10.00 hours, via intraperitoneal

Table 1. Diets used in this study

Ingredients

Quantity (g/kg)

Control (AIN-93M) High-fat Low-fat

Butylated hydroxytoluene 0·008 0·008 0·008
Choline bitartrate 2·5 2·5 2·5
Cystine 1·80 1·80 1·80
Vitamin mix 10·0 10·0 10·0
Mineral mix 35·0 35·0 35·0
Cellulose 50·0 50·0 0
Soya oil 40·0 40·0 40·0
Sucrose 100·0 100·0 100·0
Maltodextrin 155·0 55·0 205·0
Casein 140·0 140·0 140·0
Maize starch 465·7 415·7 465·7
Distilled water 300·0 300·0 300·0
Pectin 0 150·0 0
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(i.p.), to the MUC groups. Control groups received PBS i.p. at the
same time. Mice were euthanised on day 14 after being anaes-
thetised with a ketamine (80 mg/kg) and xylazine (15 mg/kg)
mixture. Blood, intestines, faeces and femurs were collected
for analysis. Body weight was measured daily after mucositis
induction. Animals were visually assessed daily for evaluation
of normal appearance and behavioural aspects.

Clinical score

Clinical scoring was performed using a range from 0 (no clinical
symptoms) to 5 (maximal symptoms). Symptomswere evaluated
using diarrhoea and faecal blood. Diarrhoea was assessed as
previously described(25), using the following grade score: 0 –

normal stool, 1 – slightlywet and soft stool, 2 –wet and unformed
stool and 3 – watery stool. Faecal blood was evaluated as previ-
ously described(26) using Hemoccult cards (INLAB-Diagnostica),
and the grade score was based on the following criteria: 0 – no
blood, 1 – trace of blood and 2 – presence of blood. The sum of
the criteria was used to obtain the clinical score.

Intestinal myeloperoxidase and eosinophil peroxidase
activity assays

Small intestine samples were collected to evaluate the white
blood cell influx to intestinal tissue, especially neutrophils and
eosinophils(27,28). Briefly, 100 mg of tissue was homogenised
in 1·9 ml PBS (pH 7·4) using a tissue homogeniser. The homog-
enate was centrifuged (3000 g for 10 min), then the pellets were
subjected to hypotonic lysis (1·5 ml of 0·2 % NaCl) and osmolar-
ity was restored with 1·5 ml of a 1·6 % NaCl solution containing
5 % glucose. The samples were centrifuged again (3000 g for
10 min) and the pellets were resuspended in PBS containing
0·5 % hexadecyltrimethylammonium bromide. The tissue sus-
pension was homogenised again, and the homogenates were
freeze-thawed three times in liquid N2 and centrifuged for
15 min at 3000 g. The resulting supernatant was used to measure
eosinophil peroxidase (EPO) and myeloperoxidase (MPO)
activities.

For EPO assessment, 75 μl of supernatant was added to 75 μl
of 1·5 mM o-phenylenediamine (Sigma-Aldrich), diluted in
0·075mM Tris–HCl and 6·6mM H2O2 and incubated at 37 °C
for 30 min. For MPO quantification, 25 μl of supernatant was
added to 25 μl of 1·6 mM 3,3,5,5 0-tetramethylbenzidine (Sigma-
Aldrich) in dimethyl sulfoxide (Sigma-Aldrich). After the addition
of 100 μl 0·5 mM H2O2, the solution was incubated at 37 °C for
5 min. Both reactions were stopped by adding 50 μl of 1 M

H2SO4. Absorbance was measured at 492 nm (EPO) and
450 nm (MPO) using a microplate spectrophotometer (Epoch;
BioTek Instruments, Inc.) and the results were expressed as
absorbance units.

Intestinal permeability

The chemotherapy toxic effect may weaken the intestinal epi-
thelial barrier, allowing the lumen content to cross the paracel-
lular space into the blood. Intestinal permeability was assessed
either by blood radioactivity of diethylenetriamine pentaacetic
acid labelled with 18·5 MBq of technecium-99 m (99mTc) or by

serum fluorescence of dextran labelled with fluorescein isothio-
cyanate (FITC) conjugated. The diethylenetriamine pentaacetic
acid is a probe that, under normal conditions of intestinal
mucosa, is not absorbed in major quantities. Mice received
0·1 ml of 99mTc-diethylenetriamine pentaacetic acid containing
18·5 MBq 99mTc by gavage at the end of the experiment. After
4 h, the animals were euthanised and blood was collected,
weighted and placed in appropriate tubes for radioactivity deter-
mination using a Wallac Wizard 1470-020 automated gamma
counter (Perkin Elmer). The results were expressed as the per-
centage of injected dose per g (%ID/g) of blood.

The intestinal permeability assay by FITC-dextran was per-
formed as described previously(29). Briefly, mice had food and
water withheld overnight. The animals then received oral admin-
istration of FITC-dextran (50 mg per 100 g of body weight in a
20 mg/ml concentration, MW 4000; Sigma-Aldrich). After 4 h,
the serum was collected by cardiac puncture and fluorescence
intensity was measured for each sample (excitation 492 nm;
emission 525 nm). Whole blood FITC-dextran concentration
was determined based on a standard curve generated by serial
dilutions of FITC-dextran. Data are presented as fluorescence
intensity of FITC-dextran in blood.

Myelosuppression

To assess myelosuppression, an incision was made in the region
above the acetabulum, allowing removal of the femur and tibia.
The muscle was removed in order to expose the medullary
canal, then the epiphyseal ends were cut. The marrow was
washed with a 26-gauge syringe using PBS 1X. Next, the cell sus-
pension was homogenised and centrifuged at 1200 rpm for
10 min. The pellet obtainedwas resuspended in 2ml of 1X eryth-
rocyte lysis solution and incubated at 37°C for 5 min. Afterward,
4 ml of 1X PBS was added and the solution obtained was centri-
fuged at 1200 rpm for 5 min. The supernatant was discarded and
the pellet resuspended in 1 ml of PBS 1X. For total cell count, 5 μl
of the cell suspension was diluted in 95 μl of Turk’s solution.
Finally, 10 μl of the sample was used for counting in a
Neubauer chamber. The number of cells is in the range of
107 cells/ml.

Measurement of IL1β expression by real-time PCR

To evaluate IL1β cytokine expression, ileum samples were col-
lected on the last day of the experimental protocol and placed in
RNase-free microtubes containing 150 μl of RNAlater solution
(Thermo Fisher). Then, the samples were stored at –20 °C until
the time of analysis. The tissues were submitted to three stages:
(1) RNA extraction; (2) synthesis of the complementary DNA; (3)
amplification of complementary DNA by real-time PCR.

Total RNA was extracted from the ileum using the TRIzol
reagent (Ludwig Biotec). The quality and quantity were evalu-
ated, respectively, using 1·5 % agarose gel and the NanoDrop®

2000 spectrophotometer (Thermo Scientific). Next, the RNA
samples were purified with DNAse I (Invitrogen) to remove
any genomic DNA that could be present in the sample and inter-
fere with the analysis. Subsequently, the DNAse I was inacti-
vated, and complementary DNA was generated from 2 μg of
RNA following the instructions of the Applied Biosystems™
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High-Capacity complementary DNA Reverse Transcription kit
(Thermo Fisher).

Quantitative PCR was performed using the Applied
Biosystems 7900HT Fast Real Time PCR System, with the
PowerUp™ SYBR® Green Master Mix (Thermo), under the fol-
lowing conditions: 50 °C for 2 min, 95 °C for 10 min and 40 cycles
at 95 °C for 15 s and 60 °C for 1 min. The primers used in quan-
titative PCR amplification are listed in Table 2. Target gene
expression was analysed using the 2−ΔΔCt method, with β-actin
as an endogenous reference.

Intestinal histology

On the last day of the experiment, the mice were euthanised and
small intestines were removed for length measurement; histo-
logical analysis was performed in the ileum. The intestines were
placed on filter paper, measured and longitudinally opened. The
lumen content was carefully washed, and rolls were made from
the distal to the proximal ends. The rolls were fixed in buffered
4 % formaldehyde and processed for paraffin embedding.
Histological sections of 4 μm were mounted on glass slides
and stained with haematoxylin and eosin(30) for further evalu-
ation of the following parameters: alterations in mucosal archi-
tecture and polymorphonuclear cells infiltrate. These criteria
ranged from 0 to 3 points according to the area affected by cell
infiltration (none, slight, moderate, severe), and the sum was
used to obtain a histological score. The slides were coded and
analysed by a single pathologist who was unaware of the exper-
imental conditions of each sample.

Culture-dependent method for microbiota evaluation

Evaluation of microbiota composition was conducted using the
culture-dependent method. Serial dilutions of equal amounts of
intestinal contents collected from different parts of intestine
(small, cecum and large) (1:100 w/v) at the end of the experi-
ment were plated onto MacConkey (Difco), Sabouraud (Difco),
MRS (Merck), Blood and Supplemented blood (0·1 % hemin,
0·1 % menadione and 5 % yeast extract) agar. The base for
blood agar was Tryptic Soy agar (Difco), and for supplemented
blood agar was Brucella agar (Difco). Samples (100 μl) were
plated onto each culture medium and incubated at 37ºC either
for 2 d in aerobic atmosphere (Blood, Sabouraud, MRS and
MacConkey agar) or for 7 d in anaerobic atmosphere (MRS
and Supplemented Blood agar). After incubation, the colonies
were counted and data were expressed as the log of colony-
forming units per g of faeces.

SCFA concentration

SCFA concentration was measured in stool and serum. Stool
samples were extracted and resuspended in a 1:6 proportion
(w/v), while serum samples were diluted in a 1:3 proportion
(v/v) in H2SO4 0·01 N and homogenised in vortex. Then, the
samples were centrifuged at 20 000 g for 30 min and the super-
natant was filtered through a cellulose acetate membrane with
0·2 μm pore. A HPLC system (Shimadzu Corp.) was used to dose
the samples of faeces and serum. For both stool and serum, 5 μl
of the samples was injected into the equipment column. Seven-
point external calibration curves were adopted to quantify
acetate, butyrate and propionate in faecal and serum samples,
using analytical grade SCFA (Sigma-Aldrich) as standards.
SCFA concentrations were expressed in μmol/mg of wet stool
and in μmol/ml of serum.

Statistical analysis

Data are presented as mean values with their standard errors.
The Kolmogorov–Smirnov test was used to check for normal dis-
tribution of the data. One-way ANOVA followed by Newman–
Keuls’ post hoc analysis was used to compare normalised data
among all groups. Two-way ANOVA followed by the
Bonferroni test was used to compare the variation of body
weight among the experimental groups. The GraphPad Prism
5.0 software was used to analyse all data, and P < 0·05 was con-
sidered as statistically significant.

Results

High-fibre diet attenuated intestinal shortening and
improved clinical parameters

To evaluate the effects of HF diet in mucositis, we first analysed
the body weight. As expected, the mice submitted to mucositis
(MUC) lost 10 % of body weight when compared with the control
group. However, the HF diet (MUCþHF) and water with acetate
(MUCþ AC) addedwere not able to reverse theweight lost due to
mucositis (Fig. 1(a)). The clinical scores were evaluated to detect
the presence of blood in the stool and diarrhoea. Mice submitted
to mucositis showed increased clinical scores, as is frequently
seen in mucositis. Acetate-treated mice (MUCþ AC) showed no
significant decrease in clinical scores, while mice receiving the
HF diet (MUCþHF) showed significant improvement in this mat-
ter when compared with the MUC group (Fig. 1(b)). To evaluate
the effect of the HF diet and acetate treatment on mouse anatomy
during mucositis, we measured the lengths of the animals’ intes-
tines. Decrease in intestinal length was observed in mice

Table 2. Nucleotide sequence for primers forward and reverse of genes Muc1, Muc2, IL1β, TNF and β-actin

Gene Primer forward Primer reverse

Muc1 GAAGACCCCAGCTCCAACTA TCCCCAGAAAATCTCCGTTA
Muc2 GATGGCACCTACCTCGTTGT GTCCTGGCACTTGTTGGAAT
IL1β CTCCATGAGCTTTGTACAAGG TGCTGATGTACCAGTTGGGG
TNF ACGTGGAACTGGCAGAAGAG CTCCTCCACTTGGTGGTTTG
β-Actin GCTGAGAGGGAAATCGTGCGTG CCAGGGAGGAAGAGGATGCGG
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submitted to mucositis (MUC) when compared with the control
group, as expected. The HF diet prevented intestine shortening,
and intestine length was significantly increased in the
MUCþHF group when compared with the MUC group (Fig.
1(c)). Acetate treatment did not prevent intestine shortening.
Also, water consumption was not affected by acetate added to
the drinking water (online Supplementary Fig. 1).

High-fibre diet ameliorates inflammation and intestinal
permeability

Histological analysis was performed to evaluate the capacity of a
HF diet or acetate to protect crypt and villi from chemotherapy
side effects. The destruction of the epithelial architecture in the
intestine with the absence of crypt and villi (Fig. 2(a)) was
observed in the chemotherapy-induced mucositis group
(MUC), evidenced by an increase in the histopathological
parameters (Fig. 2(b)). This effect was reversed in the
MUCþHF group; short villi and crypt were seen, resembling
the control group (Fig. 2(a)). Acetate treatment did not limit
the tissue damage.

Intestinal permeability was measured, and only the
MUCþHF groupwas able to maintain epithelial barrier integrity
and decrease intestinal permeability at almost the same levels as
the control group (Fig. 2(c)). TheMPOand EPO levelsweremea-
sured to evaluate the degree of inflammation in the gastrointes-
tinal tract. Groups fed the HF (MUCþHF) and acetate
(MUCþ AC) diets showed a decrease in the neutrophil (MPO)
and eosinophil (EPO) influx when compared with the MUC
group (Fig. 2(d) and (e)). This suggests that acetate supplemen-
tation and a HF diet ameliorate the inflammation in mucositis.

We evaluated two distinct structural and functional members
of theMUCgene family, MUC2 (secreted gel-formingmucin) and
MUC1 (transmembrane mucin), in order to determine the
expression of mucins in the intestine of mice submitted to muco-
sitis. There was no difference in MUC1 expression among all
groups (Fig. 2(f)). MUC2 expression was increased in the control
mice, which received the HF diet. The expression in any muco-
sitis group was very low (Fig. 2(g)).

While the high-fibre diet improves microbiota
composition and SCFA production, the low-fibre diet
reduces production of SCFA and potentialises microbial
dysbiosis

To evaluate the changes in microbiota population in faeces, the
mice were submitted to mucositis and treated with a HF diet and
water with acetate. Here, we found that the control group has a
higher prevalence of anaerobic cultivate bacteria while, in mice
submitted to mucositis, the anaerobic bacteria disappear and the
aerobic bacteria predominate (Fig. 3(a) and (b)). Fibre supple-
mentation maintained the increased levels of anaerobic bacteria
in the CTþHF group (Fig. 3(c)) and prevented the prevalence of
aerobic bacteria and the disappearance of anaerobic bacteria in
the MUCþHF group (Fig. 3(d)). Oral supplementation of
acetate had a negative impact onmicrobiota composition in both
the CTþ AC and MUCþ AC groups (Fig. 3(e) and (f)), showing
high levels of aerobic bacteria and low levels of anaerobic bac-
teria. Additionally, treatment with the HF diet also increased the
endogenous levels of acetate in faeces, suggesting that HF treat-
ment was able to modulate not only the gut microbiota compo-
sition but also its metabolic ability to produce SCFA (Fig. 3(g)).
On the other hand, acetate concentration in the faeces of mice
treated orally with acetate was not significantly different com-
pared with the CT and MUC groups (online Supplementary
Fig. 2). This suggests that oral supplementation of acetate did
not modulate the gut microbiota beneficially and, consequently,
did not change the endogenous production of acetate during
mucositis.

Next, we evaluated the effect of the LF diet on mucositis-
inducedmice. Micewere fedwith an LF or HF diet and submitted
to mucositis to evaluate myelosuppression and gut microbiota
composition. As expected, we observed that mucositis-induced
mice presented a reduced number of total cells in the bone mar-
row compared with the control group (CT) (Fig. 4(a)). The HF
diet (HF MUC) partially reversed myelosuppression induced
by irinotecan, whereas the LF diet (LF MUC) had no effect on
the number of cells from bone marrow (Fig. 4(a)). As shown
in Fig. 3(g), the HF diet increases endogenous acetate
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production in faeces and is also able to increase acetate in the
serum when compared with the CT group (Fig. 4(b)).
However, the LF diet decreases the endogenous production of

SCFA compared with the control group (Fig. 4(b)). Analysing
microbiota composition, we observed that the HF diet reversed
dysbiosis by increasing the levels of Lactobacillus and
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Bifidobacterium, while the LF diet increased dysbiosis by
increasing the percentage of Enterobacteriaceae (Fig. 4(c–h)
and online Supplementary Fig. 3).

Low-fibre diet exacerbates intestinal permeability and
maintains inflammation

During irinotecan-induced mucositis, the LF diet exacerbates
intestinal permeability when compared with the MUC group
(Fig. 5(a)). As observed in the histological score, the LF diet wors-
ened the tissue damage induced by irinotecan (Fig. 5(b) and (c)).
The damage in the intestinal epithelial barrier was followed by
increased expression of IL1β in the small intestine tissue of the
MUCþ LF group, while the HF diet reduced IL1β levels in the
MUCþHF group when compared with the MUC group
(Fig. 5(e)). This suggests that LF intake maintains the inflamma-
tion in the gut during mucositis. No changes were observed in

the expression of MUC2 and TNF in the small intestine during
mucositis, compared with control group (Fig. 5(c–f)).

Discussion

Mucositis is a frequent complication in cancer patients due to
chemotherapy and radiotherapy which, like most other toxic-
ities, is under-reported by clinicians(31). It is the major side effect
of antineoplastic treatment, leading to therapy interruption, lim-
itations of cancer control and alteration of the chemotherapeutic
dose(32). The present study emphasises two important aspects:
1 – the importance of dietary fibre for gut homoeostasis whereby
fibre impacts on the intestinal epithelial barrier and the shaping
of gut microbiota, and 2 – the absence of a fibre component on
diet potentiates the deleterious side effects of anti-cancer
therapy.
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Mucositis is often associatedwithweight loss and diarrhoea, as
previously reported (33,34). Although no effect on bodyweight was
observed, fibre consumption, but not the acetate treatment,
reduced the clinical score and improved diarrhoea and the pres-
ence of blood in the faeces. In addition, modulation of microbiota
might have a beneficial effect in mucositis, since treatment with
probiotics attenuates diarrhoea induced by 5-FU(4).

As previously reported, treatment with irinotecan induces
intestinal shortening(26) associated with diarrhoea and altered
gastrointestinal absorption(35). Here, the HF diet reversed the
intestinal shortening, accompanied by an ameliorated histologi-
cal score observed by lesser destruction of the epithelial archi-
tecture and reduced leucocyte infiltration.

Immune cell infiltration during mucositis is associated with
the production of pro-inflammatory substances that increase tis-
sue damage in the gastrointestinal mucosa(20). Our study demon-
strated that a HF diet and acetate administration in mice reduced
the influx of neutrophils and eosinophils, shownby themeasure-
ment of MPO and EPO. This effect might be due to the activation
of G protein-coupled receptors expressed on the surface of leu-
cocytes by SCFA, leading to pro-resolving effects during inflam-
mation. Activation of GPR43, a type of G protein-coupled
receptor, led to the resolution of inflammation in a gout model
by inducing the apoptosis of neutrophils when mice were
treated with either the HF diet or acetate(12). In addition, the
HF diet and acetate administration reduced eosinophil

20�107

15�107

8�106

6�106

4�106

2�106

M
UC

HF M
UC

LF
 M

UC

B
on

e 
m

ar
ro

w
to

ta
l c

el
ls

CT
CT

CT + HF MUC + HF

CT + LF MUC + LF

MUC

100 000 800

600

400

200

0

80 000

60 000

40 000

20 000

0
CT HF LF CT HF LF

A
ce

ta
te

 (
µm

ol
/m

l s
er

um
)

B
ut

yr
at

e 
(µ

m
ol

/m
l s

er
um

)

4 % 0 %

96 %

84 %

1 %

28 %

0 %

71 %

17 %

0 %

23 %60 %48 %

44 %

2 %
6 %

6 %

0 %
10 %

73 %

15 %

0 %
12 %

(a)

(c) (d)

(e) (f)

(g) (h)

(b)

Fig. 4. High-fibre (HF) diet prevents myelosuppression and increases SCFA concentration in serum while low-fibre (LF) diet increases microbial dysbiosis and reduces
production of SCFA.Mice received three doses of irinotecan (75 mg/kg per d) to inducemucositis (MUC) (groups: MUC,MUCþ acetate (AC) andMUCþHF). Mice were
fed with control (CT), HF or LF diets (n 6 per group). Fibre intake increased total cell count in bone marrow and prevented myelosuppression (a). The LF diet decreased
SCFA concentration in serum, while the HF diet increased it, mainly acetate (b). Evaluation of microbiota composition in the control (CT) (c), MUC (d), CTþHF (e),
MUCþHF (f), CTþ LF (g) andMUCþ LF (h) groups. Bars showmean valueswith their standard errors for sixmice/group. **P< 0·01. Statistical analysis was performed
using one-way ANOVA, followed by Newman–Keuls’ post-test. (c–h) , MRS anaerobic (Lactobacillus, Bifidobacterium); , Sabouraud + chloramphenicol (fungi); ,
MRS aerobic (Lactobacillus); , MacConkey (Enterobacteriaceae).

860 B. Gallotti et al.

https://doi.org/10.1017/S0007114520004924  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114520004924


recruitment into the lung mucosa, suggesting that both
approaches protect the mucosa against excessive
inflammation(36).

The biosynthesis of mucins is also affected during
mucositis(37) and this might be a result of a decreased number
of goblet cells(38). It has been shown that probiotics are able
to restore mucin production and increase the number of goblet
cells(4). In our study, however, neither the HF diet nor acetate
was able to restore MUC1 and MUC2 expression. Another com-
ponent important for maintaining gut homoeostasis is the epi-
thelial barrier(39). It is well known that intestinal permeability
is increased during mucositis and is associated with the disrup-
tion of the mucosal barrier, bacteremia and malnutrition(40,41).

In our study, the HF diet exerted a protective effect on the epi-
thelial barrier and decreased the intestinal permeability, likely
due to microbiota modulation and SCFA production. SCFA
may strengthen the epithelial barrier by inducing mucin produc-
tion, increasing the expression of tight junction proteins and
inflammasome activation in intestinal epithelial cells in a G pro-
tein-coupled receptor-dependent manner, or by acting as his-
tone deacetylase inhibitors(11,42). Since there were no
significant differences in the expression of Muc1 and Muc2 in
the present study, we hypothesise that the decreased intestinal
permeability observed in the MUCþHF group might be due
to microbiota modulation and SCFA production, which might
have led to increased expression of tight junction proteins(43).
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The microbiota modulation observed in the HF diet led to
increased levels of Lactobacillus and Bifidobacterium, two
groups known to produce and favour the production of
SCFA(44,45). Our results also aligned with Llewellyn et al.(46),
who observed that the HF diet decreased intestinal permeability
in colitis by modulating the microbiota in the intestine.

Interestingly, the absence of fibre in the diet aggravated the
deleterious effect of chemotherapy on the epithelial barrier and
increased intestinal permeability. One possible explanation for
this outcome is the fact that diets poor in fibre are associatedwith
a decrease in the thickness of the mucus layer, leading to the
development of dysbiosis characterised by high levels of
Enterobacteriaceae. In a fibre-deprived diet, microbiota bacteria
start to use mucin glycoproteins as an alternative for the lack of
nutrients attributed to the absence of fibre in the diet, reducing
the thickness of the mucus layer(47). Nutritional changes and
mucin utilisation by gut microbiota in a diet poor in fibre confer
growth advantages to Enterobacteriaceae, a group commonly
associated with gut inflammation and epithelial barrier
damage(48,49).

In the present study, the HF diet decreased the expression of
pro-inflammatory cytokine IL1β, possibly due to the inhibition of
histone deacetylase by SCFA. SCFA can modulate gene expres-
sion and suppress NF-κB activity(50), leading to reduced expres-
sion of pro-inflammatory substances, decreasing tissue damage
and improving the epithelial barrier. On the other hand, the
absence of fibre in the diet led to increased expression of
IL1β, increasing the tissue damage and epithelial permeability.
Studies have demonstrated that LF diets are associated with
increased inflammatory response and increased intestinal epi-
thelial tight junction permeability(12,51).

The side effects of antineoplastic treatment, including irinote-
can, are associated with the low specificity of chemotherapeutic
drugs to cancer cells, which end up also affecting both healthy
cells and bone marrow cells, leading to myelosuppression(26,52).
In our study, we demonstrated that fibre intake was able to min-
imise the cytotoxic effect of irinotecan by smoothing out myelo-
suppression, which possibly is due to SCFA production from
pectin fermentation in the gut. SCFA act through G protein-
coupled receptor, activating signalling molecules that regulate
the production and function of haematopoietic and non-
haematopoietic cells(53). A study conducted by Trompette
et al.(54) showed that fermentable fibre intake had a protective
effect on lung inflammation by altering the bone marrow haema-
topoiesis and enhancing monocyte production. These results
demonstrate not only the importance of fibre intake and itsmetab-
olites on bone marrow but also how they can contribute to the
modulation of the systemic and extraintestinal immune response.

SCFA contributes to a range of physiological effects in the
host organism. The different effects between the HF diet and oral
administration of acetatemay be related to gut microbiotamodu-
lation, since we did not find higher levels of acetate in mice
treated with it. Pectin is a potential prebiotic and may favour
the proliferation of SCFA-producing bacteria, which continu-
ously maintain the high levels of acetate in gut. When acetate
is administrated orally, this SFCA is rapidlymetabolised and used
as an energy source or as a substrate for biological processes
unable to modulate the gut microbiota and maintain the

increased levels of acetate in the faeces and serum. Therefore,
the beneficial effect of the HF diet may be, in part, associated
with the increased concentration of acetate, which is associated
with the significant differences in the microbiota composition
observed among the groups that received the HF diet and oral
administration of acetate.

Diet is one of the major factors that affect microbiota compo-
sition and diversity, in which dietary fibre leads to different
physiological effects in the host(55). In our study,mucositis induc-
tion and the LF diet resulted in dysbiosis, showing high levels of
Enterobacteriaceae, while fibre supplementation decreased the
levels of this group and increased the levels of Lactobacillus and
Bifidobacterium. Increase in the population of enterobacteria is
often associated with the imbalance of the intestinal microbiota
and the development of dysbiosis(48). SCFA produced by resi-
dent colonic bacteria reduces colonic pH and inhibits
Enterobacteriaceae, and favours Firmicutes growth, a groupwith
SCFA-producing micro-organisms(56).

HF and LF diets were adapted from the AIN-93M diet, consid-
ering the energetic content for each diet, which was approxi-
mately the same for each group. The LF diet was high in
maltodextrin. This component may play a role in chronic inflam-
matory disorders, although it is regarded as inert and safe by the
US Food and Drug Administration(57). Interactions between pec-
tin and other dietary components may occur, but studies have
demonstrated the beneficial effects of pectin itself(58–60).
Although there are clinical trials involving pectin intake in
human subjects(61–64), it is difficult to transpose the dose used
in the present study to humans since the physiological effect
of pectin is influenced by the individual’s microbiota composi-
tion, which varies from individual to individual.

Our results emphasise the importance of fibre intake during
mucositis, and how it helps to modulate the immune system in
the host and prevent the inflammatory process in the gut.
However, it is important to highlight the limitations in the
present study. The culture-dependent method used in the
present study is known to underestimate the microbial compo-
sition in the sample. However, since we observed significant
differences using this method, we speculated that these
differences would also be seen if a culture-independent tech-
nique was used instead. Also, the low cost of this technique
allowed us to replicate the experiment three times, making
the results more reliable. As discussed before, the beneficial
effect of pectin might be associated with interactions among
other components in the diet. However, other studies have elu-
cidated the health benefits of pectin alone in host physiology,
which supports our hypothesis that pectin might play the key
role in the positive results observed in the present study. Also,
more studies are needed to transpose the dose of pectin used in
the present study to humans, since the physiological effect of
pectin depends mostly on the host microbiota, which varies
from person to person. In conclusion, microbiota composition
plays a fundamental role in host health and disease. Our results
suggest the importance of fibre intake in the composition of the
gut microbiota and the maintenance of homoeostasis as an
important therapeutic strategy for mucositis and also for under-
standing the risks that a fibre-deficient diet can bring during
chemotherapy.

862 B. Gallotti et al.

https://doi.org/10.1017/S0007114520004924  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114520004924


Acknowledgements

We thank all members of our laboratories for their helpful con-
tribution to the present study, and all authors for their support
and expertise.

This work was supported by grants from the Brazilian
National Council for Scientific and Technological Development
(CNPq), Coordenação de Aperfeiçoamento de Pessoal de Nível
Superior (CAPES), the Foundation for Research Support of the
State of Minas Gerais (FAPEMIG – APQ-00593-14), (FAPEMIG
– APQ-03328-18) and the programme ‘Para mulheres na
ciência 2018’ supported by Loreal-UNESCO-ABC, Brasil.

A. T. V., B. G. and I. G. analysed data and wrote the paper.
A. T. V., B. G., I. G., G. L., M. F. Q., R. O. S., V. C. M., V. M. R.,
L. M. T., L. C. L. J., V. M., L. C. A. and M. M. A. performed experi-
ments and analysed data. G. L. performed histological analysis.
L. C. A., M. M. A., V. A., V. N. C., F. S. M. and A. T. V. provided
expertise and improvements in the issue, and helped with the
paper discussion. A. T. V. and F. S. designed and supervised
the research.

The authors declare that there are no conflicts of interest.

Supplementary material

To view supplementary material for this article, please visit
https://doi.org/10.1017/S0007114520004924

References

1. Wilkes JD (1998) Prevention and treatment of oralmucositis fol-
lowing cancer chemotherapy. Semin Oncol 25, 538–551.

2. Sak K (2012) Chemotherapy and dietary phytochemical agents.
Chemother Res Pract 2012, 282570.

3. Longley DB, Harkin DP & Johnston PG (2003) 5-fluorouracil:
mechanisms of action and clinical strategies. Nat Rev Cancer
3, 330–338.

4. Yeung CY, Chan WT, Jiang CB, et al. (2015) Amelioration of
chemotherapy-induced intestinal mucositis by orally adminis-
tered probiotics in a mouse model. PLOS ONE 10, e0138746.

5. Peterson DE, Bensadoun RJ, Roila F, et al. (2011) Management
of oral and gastrointestinal mucositis: ESMO clinical practice
guidelines. Ann Oncol 22, Suppl. 6, vi78–vi84.

6. Maria OM, Eliopoulos N & Muanza T (2017) Radiation-induced
oral mucositis. Front Oncol 7, 89.

7. Ribeiro RA, Wanderley CW, Wong DV, et al. (2016) Irinotecan-
and 5-fluorouracil-induced intestinal mucositis: insights into
pathogenesis and therapeutic perspectives. Cancer
Chemother Pharmacol 78, 881–893.

8. Touchefeu Y, Montassier E, Nieman K, et al. (2014) Systematic
review: the role of the gut microbiota in chemotherapy- or
radiation-induced gastrointestinal mucositis – current evidence
and potential clinical applications. Aliment Pharmacol Ther
40, 409–421.

9. Dhingra D, Michael M, Rajput H, et al. (2012) Dietary fibre in
foods: a review. J Food Sci Technol 49, 255–266.

10. Anderson JW, Baird P, Davis Jr RH, et al. (2009) Health benefits
of dietary fiber. Nutr Rev 67, 188–205.

11. Macia L, Tan J, Vieira AT, et al. (2015)Metabolite-sensing recep-
tors GPR43 and GPR109A facilitate dietary fibre-induced gut
homeostasis through regulation of the inflammasome. Nat
Commun 6, 6734.

12. Vieira AT, Galvao I, Macia LM, et al. (2017) Dietary fiber and the
short-chain fatty acid acetate promote resolution of neutro-
philic inflammation in a model of gout in mice. J Leukoc Biol
101, 275–284.

13. Larsen N, Bussolo de Souza C, Krych L, et al. (2019) Potential of
pectins to beneficially modulate the gut microbiota depends on
their structural properties. Front Microbiol 10, 223.

14. Tan J, McKenzie C, Potamitis M, et al. (2014) The role of
short-chain fatty acids in health and disease. Adv Immunol
121, 91–119.

15. Thorburn AN, Macia L & Mackay CR (2014) Diet, metabolites,
and “western-lifestyle” inflammatory diseases. Immunity 40,
833–842.

16. Gill PA, van ZelmMC,Muir JG, et al. (2018) Review article: short
chain fatty acids as potential therapeutic agents in human gas-
trointestinal and inflammatory disorders. Aliment Pharmacol
Ther 48, 15–34.

17. Ferreira TM, Leonel AJ, Melo MA, et al. (2012) Oral supplemen-
tation of butyrate reduces mucositis and intestinal
permeability associated with 5-fluorouracil administration.
Lipids 47, 669–678.

18. Roy S & Trinchieri G (2017) Microbiota: a key orchestrator of
cancer therapy. Nat Rev Cancer 17, 271–285.

19. Alexander JL, Wilson ID, Teare J, et al. (2017) Gut microbiota
modulation of chemotherapy efficacy and toxicity. Nat Rev
Gastroenterol Hepatol 14, 356–365.

20. Pedroso S, Vieira AT, Bastos RW, et al. (2015) Evaluation of
mucositis induced by irinotecan after microbial colonization
in germ-free mice. Microbiology 161, 1950–1960.

21. BrandiG, Dabard J, Raibaud P, et al. (2006) Intestinalmicroflora
and digestive toxicity of irinotecan in mice. Clin Cancer Res 12,
1299–1307.

22. Song HK & Hwang DY (2017) Use of C57BL/6N mice on
the variety of immunological researches. Lab Anim Res 33,
119–123.

23. Fontaine DA & Davis DB (2016) Attention to background strain
is essential for metabolic research: C57BL/6 and the
international knockout mouse consortium. Diabetes 65,
25–33.

24. Reeves PG, Nielsen FH & Fahey Jr. GC (1993) AIN-93 purified
diets for laboratory rodents: final report of the American
Institute of Nutrition ad hoc writing committee on the
reformulation of the AIN-76A rodent diet. J Nutr 123,
1939–1951.

25. Lima-Junior RC, Freitas HC, Wong DV, et al. (2014) Targeted
inhibition of IL-18 attenuates irinotecan-induced intestinal
mucositis in mice. Br J Pharmacol 171, 2335–2350.

26. Arifa RDN, Paula TP, Madeira MFM, et al. (2016) The reduction
of oxidative stress by nanocomposite Fullerol decreases muco-
sitis severity and reverts leukopenia induced by Irinotecan.
Pharmacol Res 107, 102–110.

27. Vieira AT, Fagundes CT, Alessandri AL, et al. (2009) Treatment
with a novel chemokine-binding protein or eosinophil lineage-
ablation protects mice from experimental colitis. Am J Pathol
175, 2382–2391.

28. Strath M, Warren DJ & Sanderson CJ (1985) Detection of eosin-
ophils using an eosinophil peroxidase assay. Its use as an assay
for eosinophil differentiation factors. J Immunol Methods 83,
209–215.

29. CanessoMCC, LacerdaNL, Ferreira CM, et al. (2014) Comparing
the effects of acute alcohol consumption in germ-free and con-
ventional mice: the role of the gut microbiota. BMC Microbiol
14, 240.

30. Sheikh MH& Solito E (2018) Annexin A1: uncovering the many
talents of an old protein. Int J Mol Sci 19, 1045.

Fibre effect in murine model of mucositis 863

https://doi.org/10.1017/S0007114520004924  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114520004924
https://doi.org/10.1017/S0007114520004924


31. Cinausero M, Aprile G, Ermacora P, et al. (2017) New frontiers
in the pathobiology and treatment of cancer regimen-related
mucosal injury. Front Pharmacol 8, 354.

32. Odenwald MA & Turner JR (2017) The intestinal epithelial
barrier: a therapeutic target? Nat Rev Gastroenterol Hepatol
14, 9–21.

33. Marinho EDC, Custodio IDD, Ferreira IB, et al. (2018)
Relationship between food perceptions and health-related
quality of life in a prospective study with breast cancer patients
undergoing chemotherapy. Clinics (Sao Paulo) 73, e411.

34. Calixto-Lima L, Martins de Andrade E, Gomes AP, et al. (2012)
Dietetic management in gastrointestinal complications from
antimalignant chemotherapy. Nutr Hosp 27, 65–75.

35. Nightingale J, Woodward JM, Small B, et al. (2006) Guidelines
for management of patients with a short bowel. Gut 55, Suppl.
4, iv1–12.

36. Thorburn AN, McKenzie CI, Shen S, et al. (2015) Evidence that
asthma is a developmental origin disease influenced by mater-
nal diet and bacterial metabolites. Nat Commun 6, 7320.

37. Thorpe D. (2019) The role of mucins in mucositis. Curr Opin
Support Palliat Care 13, 114–118.

38. Stringer AM, Gibson RJ, Logan RM, et al. (2009) Gastrointestinal
microflora and mucins may play a critical role in the develop-
ment of 5-fluorouracil-induced gastrointestinal mucositis. Exp
Biol Med (Maywood) 234, 430–441.

39. Okumura R&TakedaK (2017) Roles of intestinal epithelial cells
in the maintenance of gut homeostasis. Exp Mol Med 49, e338.

40. van Vliet MJ, Harmsen HJ, de Bont ES, et al. (2010) The role of
intestinal microbiota in the development and severity of
chemotherapy-induced mucositis. PLOS Pathog 6, e1000879.

41. Sonis ST (2004) The pathobiology of mucositis. Nat Rev Cancer
4, 277–284.

42. Bilotta AJ & Cong Y (2019) Gut microbiota metabolite regula-
tion of host defenses at mucosal surfaces: implication in preci-
sion medicine. Precis Clin Med 2, 110–119.

43. Peng L, Li ZR, Green RS, et al. (2009) Butyrate enhances the
intestinal barrier by facilitating tight junction assembly via acti-
vation of AMP-activated protein kinase in Caco-2 cell mono-
layers. J Nutr 139, 1619–1625.

44. LeBlanc JG, Chain F, Martin R, et al. (2017) Beneficial effects on
host energy metabolism of short-chain fatty acids and vitamins
produced by commensal and probiotic bacteria. Microb Cell
Fact 16, 79.

45. Markowiak-Kopec P & Slizewska K (2020) The effect of probi-
otics on the production of short-chain fatty acids by human
intestinal microbiome. Nutrients 12, 1107–1129.

46. Llewellyn SR, Britton GJ, Contijoch EJ, et al. (2018) Interactions
between diet and the intestinal microbiota alter intestinal per-
meability and colitis severity in mice. Gastroenterology 154,
1037–1046.e1032.

47. Desai MS, Seekatz AM, Koropatkin NM, et al. (2016) A dietary
fiber-deprived gut microbiota degrades the colonic mucus
barrier and enhances pathogen susceptibility. Cell 167,
1339–1353.e1321.

48. Zeng MY, Inohara N & Nunez G (2017) Mechanisms of inflam-
mation-driven bacterial dysbiosis in the gut.Mucosal Immunol
10, 18–26.

49. Sicard JF, Le Bihan G, Vogeleer P, et al. (2017) Interactions of
intestinal bacteria with components of the intestinal mucus.
Front Cell Infect Microbiol 7, 387.

50. Vinolo MA, Rodrigues HG, Nachbar RT, et al. (2011) Regulation
of inflammation by short chain fatty acids.Nutrients 3, 858–876.

51. Al-Sadi RM&Ma TY (2007) IL-1beta causes an increase in intes-
tinal epithelial tight junction permeability. J Immunol 178,
4641–4649.

52. Rahnama M, Madej-Czerwonka B, Jastrzebska-Jamrogiewicz I,
et al. (2015) Analysis of the influence of parenteral cancer
chemotherapy on the health condition of oral mucosa.
Contemp Oncol (Pozn) 19, 77–82.

53. Rooks MG & Garrett WS (2016) Gut microbiota, metabolites
and host immunity. Nat Rev Immunol 16, 341–352.

54. Trompette A, Gollwitzer ES, Pattaroni C, et al. (2018) Dietary
fiber confers protection against Flu by shaping Ly6c(-) patrol-
ling monocyte hematopoiesis and CD8(þ) T cell metabolism.
Immunity 48, 992–1005.e1008.

55. Makki K, Deehan EC, Walter J, et al. (2018) The impact of
dietary fiber on gut microbiota in host health and disease.
Cell Host Microbe 23, 705–715.

56. SimpsonHL &Campbell BJ (2015) Review article: dietary fibre–
microbiota interactions. Aliment Pharmacol Ther 42, 158–179.

57. Arnold AR & Chassaing B (2019) Maltodextrin, modern stressor
of the intestinal environment. Cell Mol Gastroenterol Hepatol 7,
475–476.

58. Ishisono K, Yabe T & Kitaguchi K (2017) Citrus pectin attenu-
ates endotoxin shock via suppression of Toll-Like receptor sig-
naling in Peyer’s patchmyeloid cells. J Nutr Biochem 50, 38–45.

59. Ishisono K, Mano T, Yabe T, et al. (2019) Dietary fiber pectin
ameliorates experimental colitis in a neutral sugar side chain-
dependent manner. Front Immunol 10, 2979.

60. Ferrere G, Wrzosek L, Cailleux F, et al. (2017) Fecal microbiota
manipulation prevents dysbiosis and alcohol-induced liver
injury in mice. J Hepatol 66, 806–815.

61. Wilms E, Jonkers D, Savelkoul HFJ, et al. (2019) The impact of
pectin supplementation on intestinal barrier function in healthy
young adults and healthy elderly. Nutrients 11, 1554.

62. Brouns F, Theuwissen E, Adam A, et al. (2012) Cholesterol-
lowering properties of different pectin types in mildly hyper-
cholesterolemic men and women. Eur J Clin Nutr 66,
591–599.

63. Rabbani GH, Teka T, Saha SK, et al. (2004) Green banana and
pectin improve small intestinal permeability and reduce fluid
loss in Bangladeshi children with persistent diarrhea. Dig Dis
Sci 49, 475–484.

64. Schwab U, Louheranta A, Torronen A, et al. (2006) Impact of
sugar beet pectin and polydextrose on fasting and postprandial
glycemia and fasting concentrations of serum total and lipopro-
tein lipids in middle-aged subjects with abnormal glucose
metabolism. Eur J Clin Nutr 60, 1073–1080.

864 B. Gallotti et al.

https://doi.org/10.1017/S0007114520004924  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114520004924

	Effects of dietary fibre intake in chemotherapy-induced mucositis in murine model
	Experimental methods
	Animals
	Diet and acetate treatment
	Experimental design
	Clinical score
	Intestinal myeloperoxidase and eosinophil peroxidase activity assays
	Intestinal permeability
	Myelosuppression
	Measurement of IL1&beta; expression by real-time PCR
	Intestinal histology
	Culture-dependent method for microbiota evaluation
	SCFA concentration
	Statistical analysis

	Results
	High-fibre diet attenuated intestinal shortening and improved clinical parameters
	High-fibre diet ameliorates inflammation and intestinal permeability
	While the high-fibre diet improves microbiota composition and SCFA production, the low-fibre diet reduces production of SCFA and potentialises microbial dysbiosis
	Low-fibre diet exacerbates intestinal permeability and maintains inflammation

	Discussion
	Acknowledgements
	Supplementary material
	References


