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Abstract
AIM
To analyse the association between isoflavone intake 
and ulcerative colitis motility symptoms in individuals in 
remission. 

METHODS
Cross-sectional study was conducted in a group 
of ulcerative colitis remission individuals, in sub-
groups characterised by various intestinal motility and 
functioning characteristics (abdominal pain, flatulence, 
constipations, tenesmus). Total of 56 individuals with 
ulcerative colitis in remission (19 males and 37 females) 
were recruited for the study. Assessment of diet was 
based on self-reported data from each patient’s dietary 
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records taken over a period of three typical, random 
days (2 weekdays and 1 d of the weekend). The daily 
isoflavone intake (daidzein, genistein, glycitein and 
total isoflavones) and daily isoflavone intake per 1000 
kcal of diet were assessed.

RESULTS
No correlations between isoflavone intake levels and 
number of bowel movements per day were observed 
both in the case of intake and intake per 1000 kcal 
of diet. In the group of individuals declaring lack of 
abdominal pain, the higher intakes of daidzein (p  = 
0.0075), daidzein per 1000 kcal of diet (p  = 0.0358) 
and total isoflavone (p  = 0.0358) were stated, than in 
the group of individuals declaring abdominal pain. In 
the group of individuals declaring lack of constipations, 
the lower intakes of glycitein (p  = 0.0213) and glycitein 
per 1000 kcal of diet (p  = 0.0213) were stated, 
than in the group of individuals declaring presence 
of constipations. No differences were observed in 
isoflavone intake between groups of ulcerative colitis 
individuals declaring lack of flatulence and declaring 
presence of flatulence, as well as between groups 
declaring lack of tenesmus and declaring presence of 
tenesmus.

CONCLUSION
The moderate dietary isoflavone intake may be 
beneficial for individuals with ulcerative colitis in 
remission, however, before including it into recommen
dations, further prospective studies are needed.

Key words: abdominal pain; constipations ulcerative 
colitis; daidzein; genistein; glycitein; isoflavone

© The Author(s) 2017. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Studies assessing influence of isoflavones 
on inflammatory bowel disease are contradictory. In 
presented study a higher daidzein, glycitein and total 
isoflavones intake in ulcerative colitis individuals in 
remission were associated with lack of abdominal pain 
and declared constipations. The effect of isoflavone 
may be dose-dependent, as in conducted study, 
an isoflavone intake was over 10 times lower, that 
in Japanese study, in which it was indicated, that 
isoflavone intake may be associated with increased 
risk of the disease. It may be stated, that in European 
countries, due to lower intake than in Asian ones, 
beneficial isoflavone effect may be observed.

Głąbska D, Guzek D, Grudzińska D, Lech G. Influence of dietary 
isoflavone intake on gastrointestinal symptoms in ulcerative 
colitis individuals in remission. World J Gastroenterol 2017; 
23(29): 5356-5363  Available from: URL: http://www.wjgnet.
com/1007-9327/full/v23/i29/5356.htm  DOI: http://dx.doi.
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INTRODUCTION
In spite of the fact, that nutritional support and therapy 
in inflammatory bowel diseases guidelines is indicated, 
as an element of the high-quality clinical care[1], the 
diet therapy is applied by only 10% of patients with 
inflammatory bowel disease[2]. It is associated with the 
fact, that there is little evidence, indicating, that diet 
plays the proven role in etiology[3] or may change the 
natural course of ulcerative colitis or Crohn’s disease[4].

Although evidence-based dietary guidelines in 
inflammatory bowel diseases are lacking[4], there 
are number of studies indicating potential influence 
of nutrition and suggesting dietary modifications 
in prevention[5-7] or therapy of inflammatory bowel 
diseases[8,9]. Among other nutrients, isoflavones are 
indicated as characterized by potential influence on 
inflammatory bowel disease, but the conclusions seem 
to be contradictory, as the effects of isoflavones on 
development and course of the disease may differ. The 
first study proving the association between dietary 
isoflavone intake and ulcerative colitis development, 
indicated, that isoflavone intake may be associated 
with an increased risk of the disease[10]. However, 
a number of animal-model studies indicated, that 
isoflavone intake may prevent exacerbations by 
inhibiting the colitis[11-13].

Due to the fact, that in the group of inflammatory 
bowel disease individuals, isoflavone supplementation 
is not indicated as recommended[14], in the mentioned 
group isoflavone intake depends on the diet. Although 
the main sources of isoflavone in western diets are 
soy products[15], also other foods may deliver a certain 
amount of isoflavone[16]. In the case of inflammatory 
bowel disease individuals, all the sources of isoflavone 
are important, as the soy products intake in some 
individuals may be limited[4]. Especially for individuals 
with ulcerative colitis or colon-affecting Crohn’s disease, 
the choice of products may be essential, as it may 
influence the motility symptoms[17]. Such symptoms, 
being affected by the disease even during remission, 
due to the course of the disease and psychological 
factors[18] are for patients especially important, as they 
may influence directly their quality of life.

The aim of the study was to analyse the association 
between isoflavone intake (daidzein, genistein, glycitein 
and total isoflavones) and ulcerative colitis motility 
symptoms (number of bowel movements, abdominal 
pain, flatulence, constipations, tenesmus) in individuals 
in remission. 

MATERIALS AND METHODS
Study design
The study was conducted at the Dietetic Outpatient 
Clinic of the Department of Dietetics, Warsaw 
University of Life Sciences (WULS-SGGW). The study 
was carried out according to the guidelines laid down 
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in the Declaration of Helsinki and all the procedures 
involving human subjects were approved by the 
Bioethical Commission of the Central Clinical Hospital 
of the Ministry of Interior in Warsaw and the Bioethical 
Commission of the National Food and Nutrition 
Institute.

The study’s hypothesis was that isoflavone intake 
may influence gastrointestinal motility symptoms of 
ulcerative colitis. The three-days dietary records of 
remission ulcerative colitis individuals were collected 
and analysed. The intestinal motility and functioning 
were assessed on the basis of the self-reported data 
(questionnaire regarding number of bowel movements, 
abdominal pain, flatulence, constipations, tenesmus).

Study participants
The study was carried out on male and female 
individuals with ulcerative colitis in remission, recruited 
and monitored at the Warsaw Gastroenterology 
Outpatient Clinics: Gastroenterology Outpatient Clinic 
in Maria Skłodowska-Curie Memorial Cancer Center 
and Institute of Oncology, Gastroenterology Outpatient 
Clinic in Central Clinical Hospital of the Ministry of 
Interior in Warsaw and Gastroenterology Outpatient 
Clinic in Public Central Teaching Hospital in Warsaw. 

Total number of 56 remission ulcerative colitis 
individuals (19 males and 37 females), age 18-80 
years, was recruited for the study. Inclusion criteria 
were described in the previous publication[19]. All of the 
participants provided written consent to participate in 
the study.

Analysis of intestinal motility and functioning
All the participants with ulcerative colitis in remission 
were interviewed and asked about the presence of 
abdominal pain, flatulence, constipations, tenesmus 
and frequency of bowel movements. The presence 
of abdominal pain, flatulence, constipations and 
tenesmus were subjectively assessed by patients. 
They were asked to compare the current frequency 
and intensity of the symptoms with those before the 
diagnosis of ulcerative colitis. A lack of abdominal pain, 
flatulence, constipations, tenesmus during remission 
or no increase in frequency or intensity of symptoms 
compared to those observed before the ulcerative 
colitis diagnosis were interpreted as a lack of the 
above-mentioned symptoms. 

Analysis of diet
Assessment of the diets was based on the self-reported 
data from dietary records conducted in three typical 
random days (2 weekdays and 1 weekend day). The 
dietary record was conducted on the basis of widely 
accepted and applied rules, the same as in the case 
of previously published analysis assessing the retinoid 
intake in the ulcerative colitis individuals[19]. To provide 
the reliable estimates of food intake, participants were 
instructed about the principles of conducting dietary 

record, as well as about the necessity of accurate and 
scrupulous recording of all consumed food products 
and beverages. The serving sizes were verified using 
the Polish Atlas of Food Products and Dishes Portion 
Sizes[20]. The serving sizes, recipes and number of 
glasses of beverages drunk daily were verified during 
personal interview.

The energy values of diets (kcal) were analysed 
using the Polish dietician software (National Food and 
Nutrition Institute, version 2.0) and the Polish base of 
the nutritional value of the products[21].

Isoflavone intake: daidzein (µg), genistein (µg), 
glycitein (µg) and total isoflavones (µg) were assessed 
using the National Nutrient Database for Standard 
Reference of the United States Department of Agri
culture[16], due to the lack of Polish database. The 
obtained average intake levels of the analyzed nutrients 
(mean values from three recorded days) were presented 
and were recalculated per 1000 kcal of diet (µg/1000 
kcal) in order to analyze also the nutrient density of the 
diets.

Individuals affected and unaffected by detailed 
ulcerative colitis symptoms were treated as groups and 
isoflavone intake was compared between them. The 
analysis of correlation between daily number of bowel 
movements and isoflavone intake was also conducted.

Statistical analysis
The obtained data are presented as mean ± SD 
values with minimum, maximum and median values 
indicated. The distributions of the analysed factors 
were verified using Shapiro-Wilk test. The correlations 
between analysed factors were verified using Spearman 
rank correlation coefficient (applied due to nonparametric 
distribution). The differences between groups were 
analysed using U Mann-Whitney test (applied due to 
nonparametric distribution). The level of significance 
p ≤ 0.05 was accepted. The statistical analysis was 
carried out using Statistica software version 8.0 
(StatSoft Inc., Tulsa, OK, United States).

RESULTS
The analysis of correlation between isoflavone intake 
levels and number of bowel movements per day is 
presented in Table 1. No correlations were observed 
both in the case of intake and intake per 1000 kcal of 
diet.

The isoflavone intake levels in groups of ulcerative 
colitis individuals declaring lack of abdominal pain and 
declaring presence of abdominal pain is presented in 
Table 2. In the group of individuals declaring lack of 
abdominal pain, the higher intakes of daidzein (p = 
0.0075), daidzein per 1000 kcal of diet (p = 0.0358) 
and total isoflavone (p = 0.0358) were stated, than in 
the group of individuals declaring abdominal pain.

The isoflavone intake levels in groups of ulcerative 
colitis individuals declaring lack of flatulence and 
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simple carbohydrates limitation may force ulcerative 
colitis patients to avoid inter alia legume intake, such 
products may also be considered as a source of health-
promoting components for them. Magee et al[8] were 
trying to explain the associations that they observed, 
but in spite of the fact that for legumes they indicated 
some potential reasons of proved association (high 
content of thiamin, resistant starch, prebiotics), they 
were not able to definitely conclude about the causes 
of mentioned relation. 

Since the study of Magee et al[8] was published, 
more insight into the role of legumes and their com
position was gained. In spite of the fact, that in the 
meta-analysis of Yan et al[25] positive influence of soy 
intake on the colorectal cancer risk reduction was 
stated for women, but not for men, the other meta-
analysis seem to be more promising. In the meta-
analysis of Wang et al[26], among beneficial nutrients 
from legumes, that may reduce the risk of colon cancer, 
isoflavone was indicated. Also in the systematic review 
and meta-analysis of Yu et al[27], the soy isoflavone 
intake was stated to be associated with reduced 
colorectal cancer risk, that was observed while studied 
both in Asian populations and in case-control studies.

Among the fears experienced by inflammatory 
bowel disease patients, except these associated with 
complications of the disease, mainly with cancer risk, 
are also the fears and discomforts associated with the 
symptoms of the disease (uncertainty of the disease 
course, fear of feeling fatigue, body image concern, 
discomfort of feeling dirty)[28]. As a result, the quality of 
life of ulcerative colitis individuals is often decreased[29], 
so all the actions, that would be able to reduce their 
symptoms are of a great value.

The presented study revealed, that the higher 
isoflavone intake may contribute to lower abdominal 
pain incidence, but simultaneously, to higher con
stipations incidence. However, as the presence of 
constipations was subjectively assessed by patients 
and reported by them, also misunderstanding of the 
term must be taken into account, as it is well-known, 
that there exists a disparity between self-reported and 
definitions-based constipations frequency[30]. Moreover, 
in spite of the fact, that in general population, the 
constipations incidence is a negative symptom, de
creasing quality of life[31], in the case of ulcerative 
colitis individuals situation may be different. As, even 
in remission, a number of ulcerative colitis patients 
experience abdominal pain and diarrhea[32], they 
may perceive decreased stool frequency as a positive 
symptom. As a consequence, the fact that ulcerative 
colitis individual declared constipations should be 
rather interpreted as decreased frequency of bowel 
movements, that may be even positively perceived by 
patient. However, it must be also indicated, that in the 
case of the analysis of correlation between isoflavone 
intake and number of bowel movements per day, no 
significance was stated.

declaring presence of flatulence is presented in Table 
3. No differences were observed in isoflavone intake 
between groups.

The isoflavone intake levels in groups of ulcerative 
colitis individuals declaring lack of constipations and 
declaring presence of constipations is presented in 
Table 4. In the group of individuals declaring lack 
of constipations, the lower intakes of glycitein (p = 
0.0213) and glycitein per 1000 kcal of diet (p = 0.0213) 
were stated, than in the group of individuals declaring 
presence of constipations.

The isoflavone intake levels in groups of ulcerative 
colitis individuals declaring lack of tenesmus and 
declaring presence of tenesmus is presented in Table 
5. No differences were observed in isoflavone intake 
between groups.

DISCUSSION
In the study of Magee et al[8], legumes were indicated 
among beneficial food products, contributing to 
better results in the sigmoidoscopy screening in 
ulcerative colitis individuals. It was observed, that 
while consumed in typical amount of 120 g per week, 
legumes may contribute to lower clinical activity of the 
ulcerative colitis, so they were stated to be an element 
of potentially therapeutic diet for such patients[8]. The 
indicated role of legumes is in agreement with the 
report of World Cancer Research Fund and American 
Institute for Cancer Research[22], stating, that legumes 
are beneficial factor preventing colon cancer. It may be 
of a great value especially for ulcerative colitis patients, 
as the risk of colon cancer is for them higher than 
for individuals with no inflammatory bowel diseases 
diagnosed[23]. 

The observations of Magee et al[8] are in the contrast 
with the general belief, that a specific carbohydrate 
diet, described by Haas and Haas[24], including 
restriction of legumes such as soybeans, or chickpeas, 
may be beneficial for ulcerative colitis patients[4]. 
However, the food products are the complex source 
of various nutrients, so in spite of the fact, that 

Table 1  Analysis of correlation between isoflavone intakes 
and number of bowel movements per day declared in group 
of ulcerative colitis individuals (analysis conducted using 
Spearman rank correlation coefficient)

P  value R

Intake
Daidzein (mg) 0.0889 -0.2509
Genistein (mg) 0.2942  0.1543
Glycitein (mg) 0.1889  0.1946
Total isoflavones (mg) 0.8987  0.0191

Intake per 1000 kcal
Daidzein (mg/1000 kcal) 0.0992 -0.2434
Genistein (mg/1000 kcal) 0.2762  0.1621
Glycitein (mg/1000 kcal) 0.1899  0.1946
Total isoflavones (mg/1000 kcal) 0.9881 -0.0022

Głąbska D et al . Isoflavones intake and gastrointestinal symptoms
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Taking into account the possible positive inter
pretation of constipations reported by ulcerative colitis 
patients, the results of the presented study may be 
treated as a confirmation of the results of animal-
model studies assessing the influence of isoflavone 
intake on the course of ulcerative colitis. Due to the 
fact, that no similar studies were conducted in the 
groups of ulcerative colitis patients, the conducted 

study must be treated as a significant contribution.
In the animal-based studies, it was stated, that 

isoflavone intake may diminish the secretion or 
overexpression of tumor necrosis factor-α[11,13,33], inter
leukin (IL)-1β[11], IL-6[12], IL-12p40[12], interferon-γ[11,12], 
cyclooxygenase-2[34] and inducible nitric oxide syn
thase[13,35]. In animal model, while disease activity 
index (including inter alia body weight loss, diarrhea, 

Table 3  Isoflavone intake levels in groups of ulcerative colitis individuals declaring lack of flatulence and declaring presence of 
flatulence (comparison conducted using U  Mann-Whitney test)

Individuals declaring lack of flatulence (n  = 46) Individuals declaring flatulence (n  = 10) P  value

Mean ± SD Median (min-max) Mean ± SD Median (min-max)
Intake
   Daidzein (μg) 147.4 ± 165.6 115.01 (3.3-977.7) 131.4 ± 843    109.8 (19.0-278.0) 0.7727
   Genistein (μg) 187.6 ± 225.4   140.01 (2.3-1428.3)    131.1 ± 177.6   78.31 (7.3-586.7) 0.2186
   Glycitein (μg) 2.2 ± 9.7   0.01 (0.0-56.0)    0.4 ± 1.3 0.01 (0.0-4.0) 0.7738
   Total isoflavones (μg) 337.2 ± 293.4     302.51 (18.0-1574.0)    262.9 ± 232.2   220.81 (37.3-833.0) 0.4162
Intake per 1000 kcal
   Daidzein (μg/1000 kcal) 78.9 ± 89.1   53.91 (1.3-392.7)    74.3 ± 56.6     60.8 (12.1-56.6) 0.6455
   Genistein (μg/1000 kcal)   97.3 ± 121.5   68.11 (1.4-759.2)      79.4 ± 128.7    32.31 (3.6-426.6) 0.2268
   Glycitein (μg/1000 kcal) 1.4 ± 6.1   0.01 (0.0-37.4)    0.3 ± 0.9  0.01 (0.0-2.9) 0.7738
   Total isoflavones (μg /1000 kcal) 177.6 ± 162.9 133.51 (8.3-836.7)    154.0 ± 170.0    133.91 (21.7-605.7) 0.5854

1Nonparametric distribution (verified using the Shapiro-Wilk test; P < 0.05).

Table 4  Isoflavone intake levels in groups of ulcerative colitis individuals declaring lack of constipations and declaring presence of 
constipations (comparison conducted using U  Mann-Whitney test)

Individuals declaring lack of constipations 
(n  = 49)

Individuals declaring constipations 
(n  = 7)

P  value

Mean ± SD Median (min-max) Mean ± SD Median (min-max)
Intake
   Daidzein (μg) 147.0 ± 158.0 117.71 (3.3-977.7) 127.0 ± 128.6    73.0 (11.3-353.0) 0.6827
   Genistein (μg) 183.6 ± 219.9   137.01 (2.3-1428.3) 134.9 ± 208.8 67.01 (6.7-586.7) 0.1891
   Glycitein (μg) 1.0 ± 5.1   0.01 (0.0-33.3)   8.6 ± 21.0 0.01 (0.0-56.0) 0.0213
   Total isoflavones (μg) 331.6 ± 282.8     262.71 (27.7-1574.0) 270.5 ± 300.4  123.7 (18.0-833.0) 0.3339
Intake per 1000 kcal
   Daidzein (μg/1000 kcal) 146.8 ± 161.0 117.71 (3.3-977.7) 101.1 ± 124.2  46.2 (5.4-347.7) 0.9802
   Genistein (μg/1000 kcal) 183.3 ± 224.2   137.01 (2.3-1428.3)   97.6 ± 152.0 37.11 (3.2-426.6) 0.4279
   Glycitein (μg/1000 kcal) 1.0 ± 5.2   0.01 (0.0-33.3) 5.7 ± 6.7 0.01 (0.0-37.4) 0.0213
   Total isoflavones (μg/1000 kcal) 331.1 ± 287.9     262.71 (27.7-1574.0) 204.5 ± 236.1  68.4 (8.6-605.7) 0.7102

1Nonparametric distribution (verified using the Shapiro-Wilk test; P < 0.05).

Table 2  Isoflavone intake levels in groups of ulcerative colitis individuals declaring lack of abdominal pain and declaring presence of 
abdominal pain (comparison conducted using U  Mann-Whitney test)

Individuals declaring lack of abdominal pain 
(n  = 29)

Individuals declaring abdominal pain 
(n  = 27)

P  value

Mean ± SD Median (min-max) Mean ± SD Median (min-max)
Intake
   Daidzein (μg) 168.3 ± 112.5  176.7 (4.3-476.7) 119.1 ± 187.2   68.01 (3.3-977.7) 0.0075
   Genistein (μg) 177.9 ± 127.6  156.7 (5.3-444.0) 177.1 ± 287.0   125.31 (2.3-1428.3) 0.1356
   Glycitein (μg) 0.5 ± 2.6   0.01 (0.0-14.0)   3.4 ± 12.3   0.01 (0.0-56.0) 0.2706
   Total isoflavones (μg) 346.6 ± 185.2  333.3 (7.7-770.7) 299.6 ± 362.2     177.31 (18.0-1574.0) 0.0358
Intake per 1000 kcal
   Daidzein (μg/1000 kcal) 94.6 ± 86.1   69.91 (1.3-347.7) 60.4 ± 79.1   46.21 (2.1-392.7) 0.0358
   Genistein (μg/1000 kcal) 88.3 ± 69.6   86.21 (1.6-279.5) 100.4 ± 161.4   57.41 (1.4-759.2) 0.2378
   Glycitein (μg/1000 kcal) 0.3 ± 1.5 0.01 (0.0-8.0) 2.1 ± 7.8   0.01 (0.0-37.4) 0.2706
   Total isoflavones (μg/1000 kcal) 183.1 ± 130.9  137.2 (8.3-517.2) 162.9 ± 193.5 119.71 (8.6-836.7) 0.1400

1Nonparametric distribution (verified using the Shapiro-Wilk test; P < 0.05).

Głąbska D et al . Isoflavones intake and gastrointestinal symptoms
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gross bleeding) of colitis was assessed, isoflavone 
intake was also stated to be beneficial[13]. As a result, 
isoflavone was indicated among natural compounds 
positively influencing cytokines in inflammatory bowel 
diseases[36]. Especially in the context of presented own 
results indicating influence on subjectively perceived 
symptoms such as abdominal pain or stool frequency, 
the potential role of isoflavone intake must be confirmed.

Taking into account previously mentioned human 
study of Ohfuji et al[10] indicating opposite effect of 
isoflavone in ulcerative colitis development, the effect 
of dose must be considered. In the mentioned study, 
the total isoflavones intake was 13.6 mg/1000 kcal in 
the study group and 11.1 mg/1000 kcal in the control 
group[10], while in own study it was not higher than 
0.836 mg/1000 kcal. It must be mentioned, that the 
study of Ohfuji et al[10] was conducted in Japan and 
the stated isoflavone intake was similar as in the case 
of other Japanese studies[37]. In European countries, 
isoflavone intake is significantly lower than in Asian 
ones[38], while in Japan it is even higher than in other 
Asian countries[39]. 

The possible explanation of the isoflavone influence 
and observed contradictory results may arise from 
the fact, that isoflavone impact may depend on 
the microbiota[40]. In the study of Bowey et al[40], 
it was proven that colonization of germ-free rats 
with a human faecal microbiota resulted in specific 
conversion of dietary daidzein into equol, being its 
metabolite decreasing level of anti-inflamatory IL-10 
and causing weight loss[41]. As an equol is produced 
after isoflavone intake by only 25%-30% of adults in 
Western countries[42], it should be stated that the effect 
of isoflavone intake depends not only on the dose, but 
also on the intestinal microbiota[43]. 

Not only the influence of microbiota on the course 
of ulcerative colitis was indicated by other authors, but 
also it was stated, that ulcerative colitis individuals are 
often characterized by different microbiota than healthy 
ones, as they have inter alia higher content of fecal 
microbiota[44]. Taking it into account, in the context of 

presented studies, excessive isoflavone intake, such 
as observed in Asian populations, may be confirmed 
for ulcerative colitis patients as not recommended. 
However, the isoflavone intake in own study was lower 
than in Asian populations, being on the level typical for 
Western ones. The observed beneficial effect may be 
explained as dependent on the lower dietary isoflavone 
intake and caused by positive anti-inflammatory effect 
confirmed in a number of animal-based studies. How
ever, before including it into recommendations, further 
prospective studies are needed to expand the sample 
size and to confirm stated association.

In conclusion, higher daidzein and total isoflavone 
intakes in individuals with ulcerative colitis in remission 
were associated with lower incidence of abdominal 
pain. higher glycitein intake in individuals with ulce
rative colitis in remission was associated with higher 
constipations incidence declared by them, which 
may be interpreted as decreased frequency of bowel 
movements. the moderate dietary isoflavone intake 
may be beneficial for individuals with ulcerative 
colitis in remission, however, before including it into 
recommendations, further prospective studies are 
needed to confirm.

COMMENTS
Background
Among other nutrients, isoflavones are indicated as characterized by potential 
influence on inflammatory bowel disease, but the conclusions seem to be 
contradictory, as the effects of isoflavones on development and course of the 
disease may differ. 

Research frontiers
In presented study a higher daidzein, glycitein and total isoflavones intake 
in ulcerative colitis individuals in remission were associated with lack of 
abdominal pain and declared constipations. The study of association between 
single isoflavones intake and a specific gastrointestinal symptoms is a novel 
approach.

Innovations and breakthroughs
The moderate dietary isoflavone intake may be beneficial for individuals with 

Table 5  Isoflavone intake levels in groups of ulcerative colitis individuals declaring lack of tenesmus and declaring presence of 
tenesmus (comparison conducted using U  Mann-Whitney test)

Individuals declaring lack of constipations 
(n  = 47)

Individuals declaring constipations 
(n  = 9)

P  value

Mean ± SD Median (min-max) Mean ± SD Median (min-max)
Intake
   Daidzein (μg) 124.5 ± 107.8 101.01 (3.3-476.7)   249.4 ± 284.4 205.71 (5.3-977.7) 0.0818
   Genistein (μg) 190.4 ± 233.0   138.01 (2.3-1428.3) 110.0 ± 79.7  126.0 (7.3-253.7) 0.3662
   Glycitein (μg) 2.3 ± 9.6 0.01 (0.0-56.0)   0.0 ± 0.0 0.01 (0.0-0.0) 0.3819
   Total isoflavones (μg) 317.2 ± 280.2 302.31 (18.0-1574.0)   359.4 ± 311.7       242.31 (139.3-1137.7) 0.7379
Intake per 1000 kcal
   Daidzein (μg/1000 kcal) 70.6 ± 76.7 48.11 (1.3-347.7)   117.2 ± 111.6   95.11 (4.5-392.7) 0.0943
   Genistein (μg/1000 kcal) 101.4 ± 130.7 69.11 (1.4-759.2)   55.7 ± 42.5    46.5 (3.6-117.4) 0.3722
   Glycitein (μg/1000 kcal) 1.4 ± 6.1 0.01 (0.0-37.4)   0.0 ± 0.0 0.01 (0.0-0.0) 0.3819
   Total isoflavones (μg/1000 kcal) 173.4 ± 171.7 131.21 (8.3-836.7)   173.0 ± 113.5   140.91 (73.4-456.9) 0.5770

1Nonparametric distribution (verified using the Shapiro-Wilk test; P < 0.05).
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ulcerative colitis in remission.

Applications
The observed beneficial effect may be explained as dependent on the lower 
dietary isoflavone intake in typical Western populations, than in Asian ones, 
and may be caused by positive anti-inflammatory effect confirmed in a number 
of animal-based studies. However, before including it into recommendations, 
further prospective studies are needed.

Peer-review
It is interesting to reveal that the higher isoflavone intake may contribute to 
lower abdominal pain incidence, but to higher constipations incidence in this 
study.
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