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INTRODUCTION

The aging process, together with physiological changes, have 
been related to important gastrointestinal disorders, due to a 
number of factors such as tooth loss, reduction in salivation, low 
physical activity, poor food intake polypharmacy and others(1). 
Polypharmacy and decreased mobility may be responsible for most 
of the cases of constipation and diarrhoea referred by elders(2,3). 
Constipation refers to a high effort required to and/or incomplete 
evacuation, hard faeces and diminished frequency of evacuation(4). 
Diarrhoea, in turn, is defined as the abnormal increase on the 
evacuation frequency and/or watery faeces(2). Besides the social and 
psychological burden associated to constipation and/or diarrhoea, 
these manifestations are also attached to consequences such as 
haemorrhoids, faecal impaction, faecal incontinence, rectal pro-
lapse, alterations in tonus and decrease on perineum function(2,5); 
these conditions affect the quality of  life, compromising daily 
activities, performance, as well as the nutritional status(6).

Gastrointestinal disorders in aging has been pointed to be 
associated to changes in gut microbiota. It has been observed a 
reduction in some beneficial bacteria populations, for instance, 
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Firmicutes and Bifidobacteria, combined to an increase on Bac-
teroidetes and Proteobacteria populations(7-9). This imbalance can 
modify important functions of gut microbiota, such as bacterial 
fermentation, which in turn is fundamental to the production of 
derivatives such as short chain fatty acids (SCFA); these fatty acids 
act improving the gut barrier function, as well as promoting benefits 
to host metabolism and colonic motility(8).

In adition to the age-related gastrintestinal disorders, aging is 
frequently associated to a subclinical inflammatory status, which 
some authors name as “inflammaging”(10). The exact origin of this 
status is not completely understood, but the intestine certainly is 
involved; the increase in gut permeability (due to the loss of barrier 
function) allows the movement of bacteria or bacterial fragments 
towards the systemic circulation, reaching specific receptors in dif-
ferent tissues, favouring the inflammatory condition(10,11).

As such, different protocols aiming to improve gut microbiota, 
gut functionality and systemic inflammation have been proposed(12). 
A direct relationship between diet and gut microbiota composition 
has been pointed by many authors(8); the intake of some compo-
nents, from diet or from supplementation, is capable of improving 
the bacterial fermentation in colon. In this context, some substances 
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have been studied. For instance, probiotics are defined as live 
microorganisms, which when administered in adequate amounts 
confer a health benefit to the host; in turn, prebiotics are defined 
as nondigestible food ingredient that beneficially affects the host 
by selectively stimulating the growth and/or activity of one or a 
limited number of bacteria in the colon; finally, synbiotics are food 
or supplement product containing both probiotics and prebiotics(13). 
The intake of these substances is supported by some findings indi-
cating their ability to promote the selective stimulation of host gut 
microbiota and its activity, reducing the cellular atrophy, diminish-
ing the gut permeability by the tight junction strengthening, and 
as final consequences, promoting improvements on gut function 
and inflammatory status(9,14-16). 

Symbiotic supplementation in elderly have been conducted in 
various scenarios: inflammatory markers(17); intestinal polyamine 
concentrations(18); gut microbiota composition, metabolism, im-
munity and blood lipids levels(19); infectious complications after 
gastrointestinal surgeries(20); mental disorders and inflammation(21).

One important point to be highlighted is that the use of pre, 
pro or synbiotic substances has shown benefits, especially in indi-
viduals who presented previous intestine-related health issues. The 
use of this type of substance by “apparently healthy” individuals 
is scarcely investigated in the literature, and at the same time, 
broadly recommended at clinical practice(22-24). Considering the very 
frequent intake of medicines and supplements by elders, which can 
contribute to a picture of polypharmacy, one question needs to be 
answered: the intake of synbiotics by apparently healthy elders can 
really contributes with any benefit? 

As such, the present study aimed to evaluate the effects of synbi-
otics supplementation on aspects of gut functionality and systemic 
inflammation in apparently healthy community-dwelling elders.

METHODS

This study derives from a broader randomized, parallel double-
blind controlled clinical trial (Brazilian Registration of  Clinical 
Studies – REBEC; RBR-6qr9xx). We studied elderly individuals 
registered at a Basic Health Unit of  São Paulo City, SP, Brazil. 
Individuals were informed about the study, and invited to take 
part in it, while in the waiting room of the unit. These procedures 
(invitation and information) were performed by the authors of the 
study. Individuals were required to be between 65 and 90 years, 
be of either gender and should fulfil the maximum of two crite-
ria to be considered as pre-frail, according to Fried et al.(25). The 
participants should not have experienced, during the previous six 
months, any chronic inflammatory or acute bowel disease or have 
taken any probiotic, prebiotic, synbiotic substance, or antibiotics, 
or laxative substances; they should not have had any type of cancer 
during the previous five years. The study started at July, 2013 and 
finished in March, 2014.

The sample size (25 participants per group) was calculated ac-
cording to Cohen(26), taking into account the variable with the high-
est variability (cytokines) and the dropout rates (12%), obtained 
from a previous pilot study(27); the power of the statistical analysis 
(90%); the size of the effect (0.75); and the level of significance (5%).

The participants were randomly allocated into two groups: SYN 
[synbiotic (n=25)] that consumed two daily doses of a synbiotic 
substance (Frutooligossacaride 6g, Lactobacillus paracasei LCP-31 
109 to 108 UFC, Lactobacillus rhamnosus HN001 109 to 108 UFC, 
Lactobacillus acidophilus NCFM 109 to 108 UFC and Bifidobac-

terium lactis HN019 109 to 108 UFC); or PLA [placebo (n=24)], 
who consumed maltodextrin (6 g) following the some instructions 
of SYN group. Supplementation lasted 24 weeks. FIGURE 1 de-
scribes the flow diagram of the study, from the recruitment until 
the final evaluation. 

FIGURE 1. Flow diagram of the study based on CONSORT 2010.

As previously described(21) the randomization was performed by 
a person not related to the study and was made in blocks. After the 
allocation of the participants, they were advised to follow the same 
instructions: to take daily one dose at morning and the other dose 
at night. Once a month all the participants received the supplements 
in white and opaque envelops, free of the corresponding substance 
information, inside a box containing only the participant’s number. 
The participants were requested to return the last empty box and 
envelops every time they received a new one.

During the protocol time, the participants received weekly 
phone calls, where they were questioned about possible difficulties 
to take the supplements, any side effects, and other issues.

Initial and final evaluations
• General information questionnaire
During the initial evaluation, the participants answered some 

questions regarding their demographic and health status. In addi-
tion, each filled out a supplementation diary throughout the study, 
where they described any side-effects noted and the time of intake 
of the supplement.

Excluded (n=276)
- Not meeting inclusion criteria (n=180)
-Declined to participate (n=76)
- Not show-up to the initial elevation (n=20)

Randomized (n=74)

Included in other experiment (n=25)

Allocated to SYN group (n=25)
- Received allocated intervention (n=25)

Allocated to PLA group (n=24)
- Received allocated intervention (n=24)

Discontinued intervention (n=4)

- Intestinal constipation (n=1)

- Personal reasons, not related to the  
substance  (n=3)

- Did not complete the gut function  
evaluation (n=9)

Discontinued intervention (n=8)

- Decreased (n=1)

- Malaise due to the use of the substance (n=1)

- Personal reasons, not related to the  
substance (n=6)

- Did not complete the gut function  
evaluation (n=9)

Values included in datafile = 25

- Analysed (n=12)

Values included in datafile = 24

- Analysed (n=10)

Enrollment

Allocation

Follow-up

Analysis

Assessed for eligibility (n=350)
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• Blood withdrawn and analysis of biological markers
The blood was collected after 8–12 h fasting, and then cen-

trifuged and stored for further analysis of interleukin-10 (IL-10) 
and tumour necrosis factor- alfa (TNF-α). Both molecules were 
analyzed using the Milliplex MAP=Multiple Analyte Profiling 
method (HCYTMAG-60K-03; Millipore®; Luminex® xMAP® 
technology, immunoassays on the surface of  fluorescent-coded 
magnetic beads). Initially, the plate was washed with a buffer and 
each Standard or Control were then added to the wells, followed 
by Assay Buffer and matrix solution. Plasma samples were added 
to wells, followed by Mixed Beads. The plate was sealed, wrapped 
in foil, and placed on a plate shaker overnight. After washing the 
plate twice, detection antibody was added to each well, followed 
by incubation with agitation at room temperature. Streptavidin-
Phycoerythrin was then added to each well, shaking at room 
temperature, and washing twice. Following the addition of sheath 
fluid to all wells, the beads were then resuspended on a plate shaker. 
The plate was run on a Luminex 200™, with xPONENT software. 
From the Median Fluorescent Intensity (MFI), the cytokine con-
centrations were calculated using a 5-parameter logistic or spline 
curve-fitting method., both by MAP=Multiple Analyte Profiling 
method (HCYTMAG-60K-03; Millipore®).

• Gut functionality
Chronic constipation was evaluated by the Rome III Criteria(28), 

which consisted of six items, to be answered as yes or no, taking into 
account the last six months: Q1 = Straining during at least 25% of 
defecations; Q2= Lumpy or hard stools in at least 25% of defeca-
tions; Q3= Sensation of incomplete evacuation for at least 25% of 
defecations; Q4= Sensation of anorectal obstruction/blockage for 
at least 25% of defecations; Q5= Manuals maneuvers to facilitate 
at least 25% of defecations; Q6= Fewer than three defecations per 
week. We analyzed the answers one by one, comparing the times 
before and after the supplementation.

The types of  faeces were investigated by the Bristol Stool 
Form Scale (BSFS), a visual tool which has the aim to evaluate, 
in visual representations, the form and consistency of stool (seven 
representations in total). The participant had to choose the figure 
which reprented the most their own faeces. The scale was translated, 
adapted and validated to the Brazilian portuguese(29).

Anthropometric measures
All the participants were evaluated for height and weight to 

calculate the body mass index (BMI=weight/height2).

Ethical aspects
The procedures and the aim of the study were explained to the 

participants. While all the subjects were informed of the impor-
tance of remaining in the study for the entire six months, they were 
reassured of their right to withdraw from the study at any time. 
All participants signed an informed consent form, and the project 
was approved by the Local Ethics in Human Research Committee 
(process 200.870/2013).

Data analyses
The analyses were conducted without imputed values for the 

missing data, due to the above of expected number of dropouts. The 
continuous variables were presented by mean and standard devia-
tion; age and BMI were compared by t-student test. The inflamma-
tory markers were compared by repeated measures ANOVA, with 
LSD-test as post-hoc, considering firstly the IL-10 levels, secondly 
considering only TNF-α levels, and thirdly considering the IL-10/
TNF-α ratio (which constituted anti/pro inflammatory balance). Gut 
functioning data (from Rome Criteria III questions and for the Bris-
tol Scale classification) were analysed for Absolute Risk Reduction, 
with respective confidence intervals (95%), and the stool classification 
was also analysed for proportion comparisons by Fisher exact test, 
considering “events” the cases when the participants, by the end of 
the study, showed improvement in comparison to the beginning. 
Data were analyzed using IMB SPSS Statistics 23®, and Microsoft 
Excel 2013®. Significant level was considered at 5%.

RESULTS

After the evaluation of inclusion and exclusion criteria, forty-
nine voluntaries were randomized to one of the groups (FIGU-
RE 1). The PLA group was composed by five men and 19 women 
with mean age of 77.60±7.22 years, and SYN group had five men 
and 20 women with mean age of 75.33±6.85 years. As depicted at 
TABLE 1, there were no significant differences in BMI and age when 
the groups were compared at the baseline, allowing us to conclude 
that the groups were similar at the beginning of the experiment.

At the end of the experimental period, the sample was com-
posed by 22 participants; 10 in the PLA group and 12 in SYN group 
(FIGURE 1). The dropout rate was, therefore, higher than assumed 
for the sample size calculation, which reduced our statistical power 
to 70%, instead of the initially planned (90%).

FIGURE 2 shows the number of  affirmative answers for each 
question of  the Rome III Criteria and the answers corresponding 

TABLE 1. Baseline feature of the sample, and comparison between PLA and SYN groups. São Paulo (SP), 2014.

Age BMI

SYN PLA SYN PLA

mean±SD mean±SD P-value mean±SD mean± SD P-value

Women 77.33±6.51 78.71 ± 5.05 28.25±5.61 25.08±5.61

Men 69.33±4.04 75.00 ± 12.00 21.90±2.02 26.86±1.89

Total 75.33±6.85 77.60 ± 7.22 0.4573 26.66±5.65 25.62±2.68 0.9737

*Significant level (P<0.05).
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to each type of  evacuation of  BSFS, grouped in three categories: 
A= constipated (1 and 2), B= regular (3, 4 and 5) and C= diar-
rhea (6 and 7). 

TABLE 2 depicts the Absolut Risk Reduce analysis for the 
Rome III and BSFS. Most of  the parameters investigated (six 
questions of Rome III and BSFS type) showed that improvements 
in SYN group were significant, when confronted to PLA group. 

The results of the inflammatory cytokines analysis are shown 
in TABLE 3. There was not significant difference between the 
interaction time vs group in any of the biomarkers. 

DISCUSSION

This study aimed to investigate the effects of six months intake 
of a synbiotic substance on gut functionality and inflammatory 

markers of  apparently healthy community-dwelling elderly. In 
general terms, we found benefits on gut function and on tools 
consistency with the intake of SYN; however, the inflammatory 
markers did not show any significant difference.

The benefits of pro, pre or synbiotic supplementation are known 
as beneficial to gut functionality. Studies similar to ours, in any way, 
have shown that probiotic intake (which are related to synbiotic) 
is capable of  improving constipation in general population; the 
benefits pointed by the studies included increasing in the colonic 
transit(30); improvement in evacuation frequency(31); improvement in 
stool consistency(32), among others. The benefits of these substances 
seem to be more pronounced when planned to specific groups, such 
as the ones diagnosed as functional constipation(33). Waitzberg et 
al.(34) found in a placebo-controlled study an improvement in evacu-
ation parameter and the intensity of constipation in constipated 

FIGURE 2. Baseline and final answers for the Bristol Stool Form Scale (I) and for the ROME III Criteria (II) by group SYN and PLA. São Paulo (SP), 2014.
Question 1= Straining during at least 25% of defecations. Question 2= Lumpy or hard stools in at least 25% of defecations. Question 3= Sensation of incomplete evacuation for at least 
25% of defecations. Question 4= Sensation of anorectal obstruction/blockage for at least 25% of defecations. Question 5= Manuals maneuvers to facilitate at least 25% of defecations.  
Question 6= Fewer than three defecations per week. Types = Types of evacuation form according to the Bristol (A= constipated; B= regular; C= diarrhea). Some individuals are overlapped 
due to the same route from the start to the end of the experiment.

Baseline                        Final
         A            B             C            6             14          15           19           20
         26          28           33           35           44           47           77

Baseline                        Final
              A             B              C             7              10            12            17
             21             24           25            37            38            41

Question 1    Question 2    Question 3    Question 4     Question 5    Question 6

                   SYN BL               SYN END              PLA BL              PLA END
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women after the consumption of a synbiotic substance. It is im-
portant to point out that the study included only three participants 
over 65 years. Our study was developed with apparently healthy 
elders, which could explain our subtle results.

Improvement in evacuation frequency was observed by Granata 
et al.(35) in free-living women above 82 years old, that consumed 
a mixture of yogurt containing probiotic bacteria and fructooli-
gosaccharides for four weeks. Considering the effects of aging on 
gut function and evacuation type and frequency, it can be expected 
that the oldest individuals are more prone to have gut issues(36); 
therefore, the age of the participants of Granata’s study can explain 
the more beneficial results. 

The absence of  significant differences in our biomarkers of 
inflammation reflects the divergence existing in the literature. Some 
studies reported reduction in the pro-inflammatory cytokine’s 
levels(17,19,37,38) and increase on the anti-inflammatory ones(39);  
others reported increase on pro-inflammatory levels(17) after synbio-
tic comsumption. On other hand, studies performed with obese 
individuals, or in patients with liver steatosis(40), showed more 
expressive improvements of inflammatory status(41). Our sample, 
as apparently healthy, did not present chronic inflammatory condi-
tions, and therefore, the supplementation of synbiotics is assumed 
to be unnecessary. 

It is important to highlight some limitations of our study. The 
dropout rate was above of the initially estimated, and due to this, 
our statistical power was reduced. However, among the reasons to 
abandon the study, only one participant who referred rejection to 

the supplement was allocated at SYN group. In fact, the majority of 
the dropouts related to the substance were allocated in PLA group. 
Therefore, despite of  the reduced number of  participants at the 
end, we can assume subtle benefits related to the use of synbiotics. 
As a strength of our study, as far as we know, clinical studies sup-
plementing synbiotics in apparently healthy community-dwelling 
elders, are still rare.

CONCLUSION

From our data, synbiotic supplementation showed a subtle 
benefit in gut functioning in apparently healthy community-dwelling 
elders. Our findings can suggest that the benefits in healthy individu-
als were less expressive than the ones presented in studies with indi-
viduals previously diagnosed as dysbiosis. Future studies, comparing 
elders with and without gut dysbiosis can confirm our findings.
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TABLE 2. Improvement, from the initial to the final data, of the parameters related to gut functionality. São Paulo (SP), 2014.

SYN PLA
Nº events Total Nº events Total ARR 95% CI

Q1 11 12 8 10 -0.1167 -0.4340 0.1895*
Q2 11 12 10 10 0.0833 -0.2025 0.3539*
Q3 11 12 9 10 -0.1167 -0.3284 0.2661*
Q4 11 12 9 10 -0.1167 -0.3284 0.2661*
Q5 11 12 10 10 0.0833 -0.2025 0.3539*
Q6 11 12 10 10 0.0833 -0.2025 0.3539*
BSFS 10 12 8 10 -0.0333 -0.3655 0.2824*

ARR: Absolute Risk Reduction, for Rome III Criteria and Bristol Stool Form Scale; BSFS: Bristol Stool Form Scale; Q1: straining during at least 25% of defecations; Q2: lumpy or hard stools in 
at least 25% of defecations; Q3: sensation of incomplete evacuation for at least 25% of defecations; Q4: sensation of anorectal obstruction/blockage for at least 25% of defecations; Q5: manuals 
maneuvers to facilitate at least 25% of defecations; Q6: fewer than 3 defecations per week. *Statistical significance.

TABLE 3. Descriptive analysis of baseline and final data of inflammatory cytokines, and comparative analysis. São Paulo (SP), 2014.

Citokynes Groups
Baseline Final P-value

Mean ±SD Mean ±SD
ANOVA*

Time Group Interaction (time**group)

IL-10
SYN 2.46±1.36 2.11±0.98

0.525 0.562 0.780
PLA 2.54±1.26 2.22±1.47

TNF-α
SYN 10.06±4.54* 14.35±4.91*

<0.001 0.418 0.365
PLA 9.48±3.21* 15.14±5.60*

Ratio IL-10/TNF-α
SYN 0.28±0.19* 0.16±0.10*

0.008 0.859 0.496
PLA 0.28±0.11 0.14±0.06

*Repeated measures ANOVA. **Differences on the same group, between different times (baseline and final).
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