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Abstract
Introduction: Parkinson’s disease (PD) is the second most common neurodegenerative disorder worldwide. It has been demonstrated that there 
is a correlation between the increase in bacterial abundance and the severity of certain symptoms associated with PD. 

Aim: the aim of this pilot study was to analyze the effect of supplementation with prebiotic fiber on the gut microbiota (GM) and nutritional status 
of elderly volunteers with Parkinson’s disease. 

Methodology: this is a pilot study of pre and post intervention with prebiotic fiber. All subjects involved were volunteers with PD, who were given 
nutritional counseling and gut microbiota measured on time cero and after 30 days of prebiotic fiber intervention. 

Results: a statistically significant difference was found in calf circumference (p 0.0422) after the intervention with prebiotic fiber. GM analyses 
show an initial difference in gut bacterial abundance of older people with PD and people without PD. Furthermore, our results showed a difference 
in bacterial families and genera after the supplementation with prebiotic fiber. in addition, we found a statistically significant difference in the value 
of circumference calf and a trend in the improvement of body weight, Body mass index (BMI), neck circumference, arm circumference, brachial 
area, and Diet Quality Questionnaire (DQQ) for older adults. 

Conclusion: supplementation with 20 g of prebiotic fiber for 30 days could modify the intestinal microbiota, reducing bacterial genera and 
phylum that are abundant in Parkinson’s disease, such as Verrucomicrobia. Therefore, the use of prebiotic fiber could represent an alternative to 
improve intestinal health and nutritional status of people with Parkinson’s disease.
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INTRODUCTION 

Gut microbiota (GM) is an assemblage of microorganisms 
present in the intestine and constitutes the largest population of 
microorganisms inhabiting the human body, including more than 
1,000 bacterial species, with Firmicutes and Bacteroidetes being 
the predominant phyla in the human gastrointestinal tract and 
representing 90 % of the microbial population (1); these phyla 
are mainly associated with the metabolism of carbohydrates and 
amino acids, respectively.

GM is regulated by several factors throughout a person’s life, 
such as delivery mode, gestational age, exposure to antibiotics 
and metals, and diet (2), this latter factor directly and significant-
ly influences gut microbial communities, even in short periods 
of time; GM may be positively or negatively modulated when it 
comes to the subject’s health, and can ultimately accelerate the 
progression of chronic diseases such as chronic kidney disease 
or Parkinson’s disease (PD) (3).

PD is the second most common neurodegenerative disorder 
worldwide, after Alzheimer’s disease and is characterized by the 
loss of dopaminergic neurons in the substantia nigra pars com-
pacta due to the build-up of Lewy bodies in these cells, causing 
oxidative stress and the consequent neuronal death (4). These 
events lead to diverse motor symptoms, with the most classic 
being gait difficulty, postural instability and involuntary tremor, 
and non-motor complications such as chronic constipation, de-
terioration of nutritional status, sarcopenia, and cognitive impair-
ment (5).

Studies conducted in mice have demonstrated that there is a 
correlation between the increase in bacterial abundance present 
in GM and the severity of certain symptoms associated with the 
disease (6), even the relationship that GM has in the synthesis 
of dopamine given the intrinsic enzymatic activity that is highly 
involved in dopamine metabolism (7). Researchers have studied 
GM of people who suffer from this disease and have identified an 
alteration in the biodiversity and abundance of resident bacteria, 
confirming a bidirectional relationship between gut microbiota 
(GM) and the central nervous system, establishing the existence 
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of the microbiota-gut-brain axis (8), which is thought to be a 
potential trigger for brain diseases.  According to recent studies, 
the alteration of GM is related to motor disorders, chronic con-
stipation, muscle mass loss; moreover, it has been hypothesized 
that intestinal dysbiosis would be an indicator to determine the 
stages of cognitive impairment (9).

Vegetable dietary fibers are food-sourced carbohydrates that 
are not digested or absorbed by human enzymes, passing intact 
into the intestine where bacteria (10), mainly Firmicutes such as 
Bifidobacteria and Lactobacillus, ferment them, producing com-
ponents that provide benefits to human health (11). Studies have 
shown that the intake of this type of fibers leads to an increase in 
phylum level and in the production of short-chain fatty acids such 
as butyric acid (12). For this reason, the objective of this pilot 
study was to analyze the effect of supplementation with prebiotic 
fiber on the GM and nutritional status of elderly volunteers with 
Parkinson’s disease.

MATERIALS AND METHODS

This is a pilot study of pre- and post-intervention with prebiotic 
fiber. Nine people were recruited, of whom five completed the 
treatment. The median age was 71 years, with a minimum age of 
62 years and a maximum age of 75 years. All subjects involved 
were volunteers with Parkinson’s disease (Parkinson group), who 
received nutritional counseling at the Clinical Neurological Center 
CENPAR, Chile. They are individuals over 60 years old, with Par-
kinson’s disease, who donated their samples to be analyzed and 
compared in their basal state (without prebiotic fiber intervention) 
with a group of 4 people over 60 years old, volunteers in an 
ongoing study at the molecular microbiology and food research 
laboratory, who did not have serious illnesses, did not suffer from 
Parkinson’s disease (PD), and were self-sufficient. This group of 
people without PD served as the control group for the microbiota 
analysis in fecal samples “at time zero” (without intervention). 
The control group for fecal samples did not receive intervention 
or evaluation of nutritional status, as the samples had been vol-
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untarily donated to the laboratory months earlier for an ongoing 
study in which their baseline gut microbiota had already been 
analyzed.

This pilot study aims to identify issues and errors in the proto-
col to improve the design for the final intervention study, which 
intends to analyze 40 fecal samples from volunteers with PD 
(non-probabilistic sample based on published studies).

NUTRITIONAL ASSESSMENT

The Parkinson group underwent a nutritional status assess-
ment (NSA) that included measurements of weight, height, body 
mass index (BMI) for this, a professional SECA® brand scale and 
stadiometer was used, according to the protocol declared in the 
Krause diet therapy book (13). Dynamometry, a CAMRY® hand 
dynamometer is used, based on the protocol described by Paz 
TDSR et al 2022 (14). Calf circumference, brachial circumfer-
ence, tricipital skinfold thickness, neck circumference was mea-
sured with a SECA brand medical tape according to the mea-
surement protocol of Raymond & Morrow, 2021.

It was also measured the application of the SARC-F screening 
sarcopenia tool (SARC-F) (15), Mini Nutritional Assessment (MNA) 
(16), and Diet Quality Questionnaire (DQQ) for older adults (17).

The nutritional evaluation method was applied before the inter-
vention and at the end of the study, using the same instruments 
and protocols declared.

The collection of anthropometric data was carried out in the 
nutritional office especially implemented for the study, with a 
maximum duration of 1 hour to prevent older people to get tired.

INTERVENTION WITH PREBIOTIC FIBER

The nutritional intervention consisted of the supplementation 
of 20 grams of inulin or oligofructose per day in the form of pre-
biotics derived from polysaccharides, for a period of 30 days, 
without modifying the diet.

The fiber (inulin/oligofructose) was randomly selected using soft-
ware (26), without mentioning the type of fiber the volunteers were 
consuming. According to this distribution, 3 people were supple-
mented with inulin and 2 with oligofructose (Fructooligosaccharides).

Participants were instructed to consume 20 g of a prebiot-
ic with a glass of water in the mornings, avoiding simultaneous 
dairy intake due to its possible chelating effect.

The determination of the dose and intervention time is based 
on previous studies (18) and subsequent modification according 
to own test carried out in the Molecular Microbiology and Food 
Research laboratory, San Sebastian University.

INCLUSION AND EXCLUSION CRITERIA

Exclusion criteria were defined as follows: use of medication 
such as antibiotics and laxatives; history of serious or severe 

pathology, immunodeficiency, digestive and intestinal disease, or 
malabsorption; chemotherapy or radiotherapy treatment; history of 
alcohol and drug abuse; morbid obesity, defined with a BMI over 
40 kg/m2; completely immobile, hospitalized, or institutionalized 
patients. Additionally, if there was a modification in diet or exercise, 
or a change in medical treatment during the intervention, or probi-
otic consumption, the participation in the study was over.

Any person over 60 years of age with Parkinson’s disease who 
was willing to participate and voluntarily signed the informed 
consent was included.  

ANALYSIS OF THE GUT MICROBIOTA

Measurement of GM was performed for 3 times: at the begin-
ning or time zero (without intervention), after one week (7 days), 
and when the 30 days of supplementation were completed. The 
determination of GM was conducted using a qPCR-based GUt 
Low Density Array (GULDA), high-throughput real-time quantita-
tive PCR-based analysis platform.

DNA EXTRACTION

DNA was extracted from stool samples with high fiber content, 
according to the standardized method of the Molecular Microbi-
ology and Food Research laboratory. 

Samples were thawed at 4 °C and placed in aliquots of 200 mg 
of sample containing 200 mg of beads for mechanical disruption. 
TE buffer was added for resuspension, vortexed at 2500 rpm for 
10 min, then the sample was centrifuged for 1 min at maximum 
speed and transferred to a clean tube. Proteinase K was added to a 
final concentration of 1 mg/ml and incubated at 50 °C for 10 min. 
Subsequent steps were performed according to the manufactur-
er’s instructions (Qiagen Power Fecal Kit protocol) and finally, the 
eluted DNA was stored at -20 °C until use (19).

 Subsequently, the integrity of the genetic material obtained 
was visualized through the method of 1 % agarose gel electro-
phoresis, and quantified using TECAN methods, establishing an 
adequate presence of the genetic matter in a value higher than 
50 ng/μl. To identify the different groups of existing bacteria, the 
real-time PCR-based GUt Low-Density Array (GULDA) was used. 
This technique was validated by Bergström et al. (2012). was de-
signed for simultaneous analysis of the change in the abundance 
of 31 different microbial 16S rRNA gene targets in fecal samples 
obtained from individuals at various points in time (20), to screen 
human stool samples from the volunteers.

The sequencing of the V4 region of the 16S rRNA gene was per-
formed by synthesis sequencing with a Miseq illumina equipment, 
using 50 ng of bacterial genomic DNA from each sample provided 
by our laboratory. The primers that will be used were those indicat-
ed by the Argonne laboratory: 515F (5′-GTGCCAGCMGCCGCGG-
TAA-3′) y 806R (5′-GGACTACHVGGGTWTCTAAT-3′) (21).

In order to determine the richness and abundance of bacterial 
genera present in stool samples of each subject, evaluating the 
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increase or decrease of such genera, we did use the DESeq2 
package was used (R version 4.1.2, DESeq2 version 3.14).

To determine significant changes in the genera found in each 
sample, the SILVA database (version 138.1) was employed to 
assign the taxonomy to operational taxonomic units, so that it is 
possible to characterize the alpha diversity of each genus found, 
by means of the Microbiome package (version 3.14). The alpha 
indexes used were Shannon and Simpson.

SAMPLE COLLECTION

Nutritional status assessment was conducted in the first ap-
pointment, and it was explained how the stool sample must be 
obtained, providing the subject with an informative leaflet along 
with a sampling kit that consisted of: gloves; a tongue depressor 
or wooden spatula; a sterile vial; labels to indicate name, date, 
and hour; a toilet hat. 

Regarding the delivery of the stool sample, this must be 
handed under specific conditions, such as: handing it at room 
temperature immediately after having been collected or within 
a maximum of 1 hour, or it could be delivered frozen in case of 
handing it days after the sample collection; in the latter case, 
participants were informed about the cold storage and transpor-
tation conditions before delivering the sample in our laboratory.

Supplementation with fiber was introduced in the second 
appointment; subjects were required to provide a stool sample  
1 week after initiating the supplementation, in order to observe if 
there were short-term changes in GM.

Telephone follow-up was conducted during the study, and a 
final nutritional appointment was scheduled to perform the initial 
assessment again; a stool sample was required at the end of 
the intervention, with prebiotic fiber being discontinued after the 
collection of the stool sample.

ETHICS COMMITTEE

All the participants of the intervention were handed an informa-
tive leaflet about the study; all the topics related to the intervention 
were reinforced in an in-person explanatory interview, with the aim 
of complying with the standards on ethics and dissemination of 
information, before signing the informed consent form. 

The preparation of the ethical report, as well as the develop-
ment of the intervention, were based on the declaration of Hel-
sinki, and the CIOMS Guidelines were consulted for conducting 
the research with human beings. 

This study was approved by the ethics committee of the Uni-
versity of Murcia, Spain ID 2202/2018.

SAMPLING AND DATA COLLECTION

A non-probabilistic convenience sample was conducted, in-
corporating all individuals who met inclusion or exclusion criteria 

and agreed to participate and signed the informed consent form; 
a deadline and a minimum number of volunteers were established, 
conditions that were disrupted by reasons not related to the study, 
that was closed with 9 patients, of whom only 5 completed the in-
tervention. We consider that nutritional studies in Parkinson’s dis-
ease usually have small samples (between 8 and 30 people) (22).

STATISTICAL ANALYSIS

Statistical analyses were conducted by means of a non-para-
metric test to compare the middle range of two related Wilcoxon 
samples for NSA and GM Analysis data between intervention pe-
riods (pre and post). For that we used Statistical software for data 
science (STATA).

RESULTS 

In this study, 5 of 9 subjects complete the intervention, of the  
5 participants with PD, 1 was female (20 %) and 4 were male (80 %). 

The reasons why not all participants completed the study in-
clude: use of antibiotics due to an infectious condition, discon-
tinuation of treatment with the prebiotic fiber (non-adherence), 
failure to attend the final evaluation, and failure to submit the 
final fecal sample for analysis within the required timeframe.

According to the descriptive analysis of the nutritional sta-
tus assessment (NSA), the average body mass index (BMI) was  
25 kg/m2, which corresponds to a normal nutritional status which 
is in line with the national criteria established and mentioned by the 
Spanish Society of Geriatrics and Gerontology (SEGG, for its acro-
nym in Spanish) and the Spanish Society of Clinical Nutrition and 
Metabolism (SENPE, for its acronym in Spanish) (23), with no pres-
ence of sarcopenia or alterations in muscle composition, based on 
the assessment of: calf circumference, brachial circumference or 
arm circumference, brachial perimeter, brachial area, dynamome-
try, and the SARC-F screening questionnaire (Table I).

According to the data, we can mention a statistically significant 
increase in calf circumference (p 0.0422) after the intervention 
with prebiotic fiber, and a trend in neck circumference (p 0.0568) 
which presented a decrease of 2.8 in their medians, as did the 
Diet Quality Questionnaire (DQQ) for older adults, which in-
creased in comparison after the intervention (p 0.0796) (Table I).

Also, after the treatment with prebiotic fiber, the subjects re-
ported a slight improvement in the consistency of their depo-
sitions, indicated in the quality of their stools according to the 
Bristol Stool Form scale (Table II). 

MICROBIOTA BASELINE ANALYSIS

Microbiota analysis was performed at time zero (without inter-
vention) on the 5 volunteers suffering from Parkinson’s disease 
and compared with fecal samples from 4 volunteers without Par-
kinson’s disease.
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 Table I. Descriptive analysis of the nutritional status assessment  
pre- and post-intervention. Values ​​expressed in median (p25-p75) (n = 5)

Variable
PRE Post

p value
Median (p25 p75) Median (p25 p75)

Weight (kg) 68.2 65.1 73.9 68 66.6 75.5 0.0796

Height (mts) 1.66 1.65 1.67 1.66 1.65 1.67 1.0000

BMI (kg/mt2) 25 23.6 27.8 24.9 24.1 28.4 0.0796

Calf circ. (cm) 35 34 37 36 36 39.8 0.0422

Neck circ. (cm) 39.2 37.5 40 42 37.5 43.3 0.0568

Arm circ. (cm) 30 28 30 30 28.5 31 0.0568

Tricipital skinfold thickness (mm) 12 11 15 14 10 16 0.1736

BMA 5092.2 4797.0 5478.6 5248.0 5219.5 5372.2 0.2249

BMP 252.9 245.5 262.3 256.7 256.0 259.8 0.2249

Brachial area 7165.6 6242.0 7165.6 7165.6 6467.0 7651.3 0.0568

BFA 1687.0 1445.0 2068.1 1946.1 1771.5 2279.0 0.1380

Dynamometry (kg) 32.6 26 33.2 28 28 32.9 0.5002

SARC-F (points) 2 0 2 2 0 2 0.3173

MNA (points) 26 25.5 27.5 28 26.5 28.5 0.2228

DQQ (points) 81 80 87 86 85 87 0.0796

BMA: brachial muscle area; BMP: brachial muscle perimeter; BFA: brachial fat area; circ: circumference; MNA: Mini nutritional assessment; DQQ: Diet Quality 
Questionnaire for older adults; BMI: body mass index. Sarc-f: screening sarcopenia tool.

Table II. Self-registration of the volunteers involved in the evaluation of constipation 
according to the Bristol stool form scale

Subject

Initial assessment  
(without intervention)

Final assessment  
(after the intervention)

Frequency of 
depositions 

declared 

Bristol Scale 
declared 

Frequency of 
depositions 

declared 

Bristol Scale 
declared 

PDS1 7/7 2 7/7 4

PDS2 2/7 3 3/7 4

PDS3 7/7 3 7/7 4

PDS4 2/7 2 2-3/7 4

PDS5 5/7 2 5/7 4

Subject: PDS corresponds to the coding of the intervened volunteers in accordance with data protection and confidentiality regulations.

By performing of Observed (A), Shannon (B) and Simpson (C) 
alpha diversity analysis, we observed a trend showing a differ-
ence in alpha diversity between people suffering from PD and 
older people without the disease (healthy controls) (Fig. 1).

Time-zero analyses of bacterial phyla abundance showed 
significant differences between the subjects with PD and the 
controls, the main differences are related to the phyla Bacteroi-
detes, Proteobacteria and Verrucomicrobia, which are present 
in greater abundance in people of the Parkinson group. The 
most abundant phylum, both in the Parkinson group and in the 

control group, is Firmicutes, with slightly higher numbers in the 
controls. Another abundant phylum corresponds to Verrucomi-
crobia, with significantly greater numbers in people living with 
the disease (Fig. 2).

The relative abundance analysis of the bacterial genera iden-
tified in stool samples of the study subjects shows a significant 
difference in Bacteroidetes, Akkermansia, Escherichia, Shigella, 
Agathobacter, being highly predominant in the Parkinson group. 
In addition, a greater presence of Streptococcus and Catenibac-
terium can be noted in the controls (Fig. 3).
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Figure 1. 

Comparison analysis of the 
alpha diversity of the microbi-
ota without inter-vention (time 
zero) between volunteers with 
Parkinson's disease and vol-
unteers with-out Parkinson's 
disease.  The graph shows 
the mean values of each 
group evaluated for time zero 
(without intervention), evalu-
ated in the indices observed 
(A), Shannon (B), and Simp-
son (C). ns: not significant for 
the Wilcoxon statistical test.

Figure 2. 

Analysis of microbiota phylum abundance without intervention (time zero) between 
volunteers with Parkinson's disease and volunteers without Parkinson's disease. 
The graph shows an observation of the total abundance of phylum. Analysis of total 
abundance, the bacterial phylum is shown in colors, according to the volunteers; 
Control: Volunteers without Parkinson's disease; Parkinson's: Volunteers with Par-
kin-son's disease. In colors you can see the bacterial  phylum.

Figure 3. 

Analysis of microbiota genus abundance without intervention (time zero) between 
volunteers with Parkinson's disease and volunteers without Parkinson's disease. The 
graph shows an observation of the total abundance of bacterial genus. Analysis of total 
abundance, bacterial genera are shown in colors, according to the volunteers; Control: 
Volunteers without Parkinson's disease; Parkinson's: Volunteers with Parkinson's dis-
ease. In colors you can see the bacterial genera organized into phyla.

MICROBIOTA ANALYSIS ACCORDING  
TO THE INTERVENTION PERFORMED

In graph 4 you can see the analysis of alpha diversity expressed 
in the means of each of the groups and intervention time.

In the analysis of Observed (A), Shannon (B) and Simpson (C), 
a trend towards increasing alpha diversity is observed in the 
group that underwent inulin intervention after 30 days of inter-
vention, which is observed as a separation in their values ​​from 
the average between both groups (Fig. 4).

A B C
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GENUS ABUNDANCE ACCORDING TO TIME 
AND TYPE OF INTERVENTION

It was possible to observe that the intervention with oligofructose 
caused a modulation of genera in the intervened patients, both at 7 
days of consumption and at the end of the 30 days of intervention. 
According to the figure 5, genera related to dysbiosis in subjects with 
PD, such as Enterorhabdus, Bacteroidetes, Euryarchaeota, Proteo-
bacteria and Verrucomicrobia showed a decrease in the presence 
of oligofructose, along with a proliferation of Firmicutes in each one 
of the samples of the subjects treated with this prebiotic. Similarly, 
GM in patients who received Inulin was evaluated; it is observed a 
decrease in Bifidobacterium, Verrucomicrobia, Agathobacter (Fig. 5).

A similar effect was found in the phyla, where the intervention with 
oligofructose resulted in a decline in the abundance of Bacteroidetes, 

Figure 5. 

Analysis of the abundance 
of genera according to inter-
vention time and type of pre-
biotic fiber. The graph shows 
the total sum of abundance 
of bacterial genera. Analysis 
of the abundance of bacte-
rial genera according to the 
type of prebiotic fiber used 
and intervention time. In 
colors the bacterial genus is 
observed.

Euryarchaeota, Proteobacteria and Verrucomicrobia at the end of the 
treatment period, nevertheless, it was noted a slight increase in Fir-
micutes after 30 days. 

With respect to the intervention with Inulin, it is observed a decline 
in Verrucomicrobia and a slight decrease in Firmicutes (Fig. 6).

A Wilcoxon statistical analysis was applied to the GM at base-
line in the Parkinson’s disease volunteers, comparing it with the 
group of volunteers without the disease. The results show statis-
tically significant differences in 10 bacterial genera, which are 
detailed in table III.

The genera Alistipes followed by Ruminiclostridium 50 are present 
in 4 and 5 of the evaluated volunteers, respectively, compared to 0.5 
in the volunteers without the disease. It is important to note that P50 
refers to a value located in the middle range in relation to the other 
evaluated species.

Figure 4. 

Analysis of the alpha diversi-
ty of the microbiota accord-
ing to intervention time, in 
volunteers operated on with 
prebiotic fiber (inulin and oli-
gofructose). The graph shows 
the standard deviation of the 
abundance measured in the 
Shannon and Simpson indi-
ces. Alpha diversity analysis 
according to intervention time 
in volunteers with Parkinson's 
disease receiving prebiotic 
fiber. It is evaluated according 
to the indices observed (A), 
Shannon (B), and Simpson 
(C). In light blue, volunteers 
operated on with inulin and 
in pink, volunteers operated 
on with oligofructose. ns: not 
significant after Wilcoxon test.

A B C
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Figure 6. 

Analysis of the abundance of 
phylums according to inter-
vention time and type of pre-
biotic fiber. The graph shows 
the sum of the abundance of 
bacterial phyla. Analysis of 
the abundance of bacterial 
phyla according to the type of 
prebiotic fiber and interven-
tion time. A particular color is 
assigned to each genus found 
among the 25 most abundant 
genera in the samples.

Table III. Comparison of the microbiota at time zero between volunteers with Parkinson’s 
disease and volunteers without Parkinson’s disease (n = 5) 

Variable 
Volunteers with Parkinson’s disease Volunteers without Parkinson’s disease

p value
n p50 (p25-p75) n p50 (p25-p75)

Alistipes 5 5 (4-5) 4 0.5 (0-1) 0.0131

Butyricimonas 5 1 (1-1) 4 0 (0-0) 0.0237

Catenibacterium 5 0 (0-1) 4 1 (1-1) 0.0736

Desulfovibrio 5 1 (0-1) 4 0 (0-0) 0.0736

Flavonifractor 5 1 (1-1) 4 0 (0-0) 0.0285

Hungatella 5 1 (0-1) 4 0 (0-0) 0.0736

Intestinimonas 5 1 (1-1) 4 0 (0-0) 0.0237

Lachnospiraceae 5 0 (0-0) 4 0 (0-0) 0.079

Negativibacillus 5 1 (0-1) 4 0 (0-0) 0.0736

Odoribacter 5 1 (1-1) 4 0 (0-0) 0.0237

Oscillibacter 5 1 (1 -1) 4 0 (0-0) 0.0285

Parabacteroides 5 2 (2 -3) 4 0.5 (0-1.5) 0.0282

Paraprevotella 5 1 (0 -1) 4 0 (0-0) 0.0736

Parasutterella 5 1 (1 -1) 4 0 (0-0) 0.0237

Phascolarctobacterium 5 1 (1-1) 4 0 (0-0.5) 0.0253

Prevotella 5 1 (0-1) 4 0 (0-0) 0.079

Prevotella 90 5 0 (0-0) 4 1.5 (1-2.5) 0.0528

Ruminiclostridium 50 5 4 (3-6) 4 0.5 (0-1.5) 0.0131

The table shows the data in percentile values.
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DISCUSSION

Nutritional status is fundamental for older people suffering 
from PD; it has been noted that the severity and duration of the 
disease, as well as its symptoms and L-Dopa intake are closely 
correlated with nutritional status (24). It is important to mention 
thar levodopa or L-Dopa (3,4-dihydroxyphenylalanine), it is a 
chiral amino acid generated via biosynthesis from l-tyrosine in 
plants and some animals (25). Dopamine (DA) supplementation 
therapy by L-dopa for Parkinson’s disease (PD) was established 
around 1970 and has since become the gold standard medical 
therapy (26).

The importance of Levodopa in nutrition lies in the high phar-
maco-nutrient interaction between the drug and the amino ac-
ids in the diet (27); In addition to the association that has been 
found between the use of L-dopa and malnutrition in people 
suffering from the disease. According to a study that evaluated 
nutritional status through mini nutritional assessment (MNA) 
and compared it with the use of dopaminergic drugs, it con-
cluded that otal levodopa (L-dopa) equivalent daily dose was 
associated with worse MNA (B = -0.14, 95  % CI = -0.26- 
-0.02; p = 0.019). Presenting a worse nutritional status and 
risk of malnutrition (28).

Recent studies have highlighted the role of GM in PD, indicat-
ing that intestinal dysbiosis could promote the development and 
progression of the disease (29) and intervene in the absorption of 
levodopa (30). There is a connection between gut bacteria and PD 
(31) that might be the key in the treatment of the disease. Moreover, 
according to recent studies, there are bacterial species present in 
gut microbiota, such as Clostridium sporogenes (10), Enterococcus 
faecalis (11) that have the ability to metabolize L-DOPA, reducing 
the effectiveness of this treatment in subjects with PD.

In the first instance, constipation of the participants was as-
sessed after completion of the treatment. In a double-blind ran-
domized controlled trial conducted with PD patients, it was found 
that the consumption of fermented milk along with prebiotic fiber 
was superior to placebo in improving constipation. On the other 
hand, animal studies have showed an increase in fecal water 
content in mice treated with Lotus seed oligosaccharides (LSO), 
along with an enhancement in the concentration of short-chain 
fatty acids (SCFAs), concluding that LSO or the combination with 
resistant starch has a better effect on relieving constipation (32). 
Similar results were obtained in a rat model with Diphenoxyl-
ate-induced constipation. The rats were treated with inulin and 
isomalto-oligosaccharide (IMO), showing an increase in SCFAs 
and an improvement in the number, weight, and water content 
of fecal pellets (33).

In our study, after the treatment with prebiotic fiber, the sub-
jects reported a slight improvement in the consistency of their 
depositions, indicated in the quality of their stools according to 
the Bristol Stool Form scale (34), with similar results being ob-
served with inulin versus oligofructose; however, the frequency or 
number of depositions did not increase (Table II). 

When establishing the relative abundance of each one of the 
phyla present in the samples of subjects with PD and controls in 

time zero, we were able to determine that there is a significant 
difference in the abundance of Bacteroidetes, Proteobacteria 
and Verrucomicrobia; this last phylum stands out for its rich-
ness, since GM of Chilean subjects generally contains a higher 
percentage of Verrucomicrobia due to the high consumption of 
wheat-based baked products, such as bread. These results are 
similar to those found in a study on the characterization of GM 
in the Chilean population, which showed that the most preva-
lent phylum was Firmicutes, followed by Bacteroidetes, Verru-
comicrobia, Proteobacteria, Actinobacteria and Euryarchaeota, 
with Verrucomicrobia being one of the most abundant phyla in 
subjects with PD, thus representing a window of opportunity to 
examine if this prevalence of Verrucomicrobia in GM of Chileans 
is related to the prevalence of Parkinson’s disease in Chile (35).

GM population profiles of individuals with PD are correlated with 
those presented by a meta-analysis that analyzed the 16S ribo-
somal RNA gene sequencing analysis in samples obtained from 
223 patients with PD and 137 controls; it was found that genera 
Akkermansia and Catabacter, as well as families Akkermansiace-
ae were increased, whereas genera Roseburia, Faecalibacterium, 
and Lachnospiraceae were decreased in people with PD (36). This 
supports the view that subjects with PD present a characteristic 
intestinal dysbiosis. This has an impact on the health of people with 
PD, since these genera are producers of short-chain fatty acids 
(37), on the other hand, it has been found that an increase in Ak-
kermansiaceae might degrade the intestinal mucin layer and may 
be involved in the pathophysiological processes of PD (38). In our 
study, when performing the treatment with the selected prebiotics, 
it could be noted a decrease in Akkermansiaceae, Bacteroidetes, 
Verrucomicrobia, and Actinobacteria in the treated subjects, both 
when employing inulin and oligofructose, modulating GM profile so 
that it was similar to that of the control subjects. 

A group of researchers analyzed GM of people with PD, com-
paring them with a control group, finding significant differences. 
When analyzing baseline GM, it was found a greater abundance 
of Alistipes, Rikenellaceae_RC9_gut_group, Bifidobacterium, 
Parabacteroides, with a decline in Faecalibacterium. These re-
sults greatly differ from those observed in our intervention group, 
with the only similarity found being Bifidobacterium (39).

Furthermore, it was found that PD, constipation, sex, age, and 
the intake of catechol-O-methyltransferase (COMT) inhibitors af-
fected the overall composition of GM (37).

In our study, it was observed a significant difference between 
time zero and post-intervention time in the parameter of calf cir-
cumference, and a trend in the parameters of weight, BMI, neck 
circumference, calf circumference, brachial area. 

These results are similar to those found in a longitudinal study 
where it was observed a decrease in BMI, overall body fat per-
centage, visceral fat, and subcutaneous fat in comparison to 
controls, concluding that the severity of motor impairment is as-
sociated with a decrease in total body fat (40). On the other hand, 
BMI is significantly correlated with the global scores of parts I, II 
and III of the Unified Parkinson’s Disease Rating Scale (UPDRS).

It is certainly interesting to examine what the real impact of pre-
biotic fiber supplementation is with respect to parameters of mus-
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cle composition and nutritional status of older people with PD, and 
how is microbiota involved in these potentially favorable changes.

Most studies related to the consumption and benefits of di-
etary fiber are oriented towards a gastrointestinal system and 
health benefits perspective, particularly targeting GM, cardiovas-
cular health, and some types of cancer. Nevertheless, our view 
is that there is a knowledge gap when we want to examine the 
relationship between dietary fiber and nutritional status, specifi-
cally the effect on body composition parameters. 

LIMITATIONS OF THE STUDY

It is important to mention that the main limitation of the study 
was the number of samples and, subsequently, those who were 
able to complete the intervention. On the other hand, using two 
types of fiber in a sample of only five individuals does not allow 
for robust observations.

In the future, we will include a larger sample size with a con-
trol group, to which all evaluations and interventions will be per-
formed, assigning participants according to the laws of random-
ization for this type of study.

Finally, we would like to mention that this pilot study has al-
lowed us to analyze and improve the protocols and quality of the 
intervention, which in the future may help guide decision-making 
and be applied in the final intervention study, thus reducing po-
tential biases and complications that may arise.

CONCLUSION 

The consumption of 20 g of prebiotic fiber for 30 days could 
favorably modify the intestinal microbiota in people with Parkin-
son’s disease. Bacterial populations such as Verrucomicrobia, 
which are found in a higher percentage in the Chilean population 
than in the rest of the world, and which increase abundance in 
subjects with PD, are reduced when consuming prebiotic fiber.

Many studies support the benefits of consuming prebiotic fiber 
for the health and microbiota of those who consume it. Moreover, 
our results allow us to state that the incorporation of fiber into the 
diet could be a treatment alternative to improve the intestinal mi-
crobiota and the health of older people with Parkinson’s disease.

It is necessary to deepen how these changes could be affect-
ing the symptoms of the disease, however, diet and in this case 
the use of prebiotic fiber may represent an alternative to improve 
the intestinal health of people with Parkinson’s disease.
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