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Abstract

The presence of Candida in the gut is normal, but an overproduction may lead 
to serious health problems due to an imbalanced gut, causing gut-related symp-
toms such as bowel movement changes, excessive gas, etc. Some diseases, such as 
Crohn’s disease and ulcerative colitis, are associated with an overgrowth of Candida 
in the gastrointestinal tract. Several recent studies have shown that a prolonged 
candidiasis within the intestines is associated with Candida overgrowth syndrome 
or chronic fatigue syndrome. A healthy digestive system relies on a good balance 
of bacteria that live in the gut, and an important role in maintaining this balance 
is having the ingested type of food. Candida overgrowth can be prevented first of 
all by healthy eating patterns, as susceptibility is increased by a high-sugar diet 
and diabetes or nutritional deficiencies causing a dysregulated immune system. In 
general, Candida-associated conditions have a high impact on performance. Recent 
research has shown an increasing interest in the Candida-related conditions and 
diseases.

Keywords: physiology, gastrointestinal conditions, gut microbiota, elderly, athletes, 
diet therapy

1. Introduction

Everyone has yeasts like Candida spp., mostly Candida albicans, in their intes-
tines, and only seriously ill people will get sick. In contrast, other therapists fear 
life-threatening diseases if these germs are detected [1].

Many patients are completely unsettled. These are very seriously ill patients such 
as cancer or AIDS patients whose defense is extremely weakened [2]. In their cases, 
the internal organs can fail due to a fungal attack. Fungal diseases and intestinal 
mycoses have actually increased in recent years. Gynecologists observe that more 
and more women suffer from vaginal mycoses.
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The reasons for this increase are, for example, nutritional errors such as too 
much sugar and white flour products or nutritional deficiencies causing a dysregu-
lated immune system [3]. However, treatments with cortisone and antibiotics and 
the increase in environmental pollutants are also contributing factors. All of these 
factors weaken our immune system and thus promote the spread of the fungi. If, for 
example, antibiotics have damaged the natural intestinal flora, Candida yeasts can 
spread because important physiological germs are lacking as opponents.

Unfortunately there are only nonspecific symptoms that can have many other 
causes. In the foreground are diarrhea and constipation—often alternating—flatu-
lence, an abdominal distension, and abdominal pain. Affected people reported 
migraines, depression, liver diseases, and skin changes. But symptoms may or may 
not be due to Candida.

When referring to the intestinal yeasts, it is usually of Candida genus. Yeasts can 
be found practically everywhere in nature: they colonize the mucous membranes 
of humans and animals, adhere to objects, and can be found in water and soil. C. 
albicans are commonly found in the intestine. These yeasts were previously found 
in 80% of all intestinal yeast infections. In contrast to other Candida species, C. 
albicans adheres to the mucous membranes of warm-blooded humans and animals. 
Their transmission takes place directly through physical contact. In healthy people, 
however, this is completely unproblematic. But there are also numerous other types 
of Candida that have been on the rise recently. Yeasts find optimal living conditions 
in the intestine as the environment meets their requirements and provides them 
plenty of food [4].

People with weakened immune systems are particularly at risk of contracting 
Candida. Older people (elderly), whose defenses are weakening, are also considered 
a high-risk group [5].

The role of intestinal gut microbiota in health and disease is gaining more 
attention and is increasingly recognized [6]. The philosophy of alimentation might 
give us a clear start to see the patient as a whole again. It cannot only be drugs and 
medicine to treat the diseases [7].

2.  Candida spp. as member of the human gastrointestinal tract 
microbiota

In the normal human gastrointestinal tract microbiota, Candida species are 
part of and can be found in the oropharynx, esophagus, gastrointestinal tract, and 
vagina. When the immune system is compromised from different reasons, a local or 
invasive infection can be developed [5, 8].

Candida species are among the most common yeast, and as fungi in stool 
cultures, the most common germ is C. albicans. C. albicans is one of the optionally 
pathogenic fungi that only trigger a disease under certain conditions [1, 9, 10]. 
However, numerous other types of fungi can also be detected in healthy intestinal 
flora in small numbers of germs using modern methods. With reduced immune 
defense like with HIV disease, but also with diabetes mellitus or cancer and with 
therapies with immune inhibitors (immunosuppressive therapy, e.g., with steroids 
[cortisone]), the amount of Candida in the intestine can increase significantly, so 
that a serious disease becomes possible [2].

Overgrowth of the intestine (over 1,000,000 fungi/g stool) is often accompa-
nied by annoying gas, intestinal cramps, and/or diarrhea. If such symptoms occur 
in patients with a weakened immune system, overgrowth with Candida should also 
be considered [11–13].
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3. Candida hypersensitivity syndrome

Candida hypersensitivity syndrome was first described 20 years ago. For many 
years, C. albicans has been mentioned as the cause of Candida hypersensitivity 
syndrome. This chronic syndrome is also known as chronic candidiasis, Candida-
related complex, and “the yeast connection” [14].

A Candida “infection” or colonization—not proven—is associated with a 
variety of diseases, e.g., cancer, permanent fatigue and exhaustion, depression, and 
headache. In addition, there is always speculation that the irritable bowel may have 
to do with an overgrowth of fungi in the intestine. Still enough scientific evidence is 
lacking [15–17].

Candida is often held responsible for unspecific physical complaints or symp-
toms. As explained above, the simple detection of fungi in the intestinal flora in 
small numbers does not justify the start of a corresponding therapy [18]. Extensive 
and often costly treatment methods such as stool enema, colonic hydrotherapy, 
detoxification, and antifungal diets are particularly special or rejecting self-urine 
therapy as unscientific and unsuccessful [19].

Symptoms such as fatigue general malaise and genitourinary and neuropsychiat-
ric complaints and nonspecific gastrointestinal symptoms are reported.

The syndrome is considered to be caused by vaginal and intestinal fungal 
overgrowth, production of fungal toxins, inflammation, and invasion of mucous 
membranes. In such conditions, the usual therapy will consist of a rigorous long-
term antifungal treatment and “yeast elimination” diet [20–22].

A nutritional imbalance demonstrated by diet analysis could lead to the develop-
ment of further nutritional deficiencies for a prolonged period of time diet [19, 23].

4.  An overview of Candida-related conditions in athletes’ case: impact 
on athlete physiological performance capacity

Exercise has a strong impact in an athlete’s body. In fact, intense exercise, and 
particularly endurance exercise, requires an adaptive regulation of athletes’ body 
in order to fulfill the new physiological and biochemical demands. Under these 
stimuli, the muscle adapts by improving its metabolic, mechanical, contractile, and 
neuromuscular functions [24]. Glycogen storage decreases, mitochondrial biogen-
esis increases, and the balance of electrolytes varies [25]. Moreover, in response to 
the higher demand of oxygen and nutrients by the muscle, cardiac output, ventila-
tion, and gas exchange increase, which finally results in an increased vascular 
dilatation. Exercise increases the risk of dehydration as a result of the increment 
of body temperature. In order to compensate for and reestablish the homeostatic 
equilibrium, the amount of glucocorticoids and adrenaline release should be higher 
[26, 27]. Furthermore, blood flow decreases in the liver, pancreas, and kidneys 
where metabolism activity increases.

Exercise also damages the muscle and highly influences systemic inflam-
mation, intestinal permeability, and an increase in oxidative stress as well as 
immune response, all of them being related with delayed onset muscle soreness 
(DOMS) [28].

DOMS is a muscle pain or discomfort that begins after unaccustomed or high-
intensity exercise [29]. Usually the peak of the pain appears 1–3 days after exercise 
and can last for 5–7 days postexercise [30]. DOMS is recognized as one of the most 
frequent and recurrent forms of sport injury affecting both athletic (including elite 
athletes) and nonathletic population. Its prevalence is higher when exercise activity 
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increases (e.g., beginning of sporting season) or when a new type of activity is 
introduced. Duration and intensity of exercise also influence DOMS. Thereby, 
intense exercise is related to higher degrees of DOMS, immune system suppression, 
inflammation, and oxidative stress, while low-to-moderate exercise is related with 
enhancing the immune system and healthy lifestyle. Despite its high incidence, 
the mechanisms of DOMS remain uncertain, and there are no specific treatment 
strategies. DOMS can negatively affect several factors of athletic performance such 
as muscular pain, reduced joint range of motion, power reduction, altered muscle 
sequencing and recruitment patterns, and muscular strength [29]. Additionally, 
DOMS affects athletic performance by increasing the risk of other muscle injuries 
but also by making athletes more prone to suffer from opportunistic infections 
such as candidiasis. This may be mainly because of the underlying state of chronic 
inflammation due to exercise, altered immune system, and oxidative stress. 
Actually, infectious diseases and particularly fungal infections [31] have been 
identified as the most common and important health problems in athletes [32], 
especially in contact sports. Some studies found that among wrestlers, skin infec-
tions are a common cause of training and match disruption, thus directly affecting 
athletic performance [31]. Also it has been determined that C. albicans, one of the 
most important causative agents of opportunistic infections, was responsible of 
those infections in 5% of the analyzed athletic population [9]. Therefore, it can 
be assumed that the alterations due to the impact of exercise (mainly increase 
of inflammation, affected immune system, and oxidative stress) may alter gut 
microbiota, increasing the risk of opportunistic infections such as Candida 

Nutrient Dose Effect

Carbohydrates 7–12 g/kg/day 
(endurance athletes)

A fatigue reduction and an improved performance and 
mood can be achieved during an intense training by 
consuming high doses of carbohydrates ad libitum

Proteins 1.2–1.6 g/kg/day (elite 
athletes)

The infection incidents increase due to a protein 
deficiency by decreasing the T cell functions which 
affect the immunity system

Fat 15–30% of the diet/day A reduction of the intestinal inflammation, bacterial 
translocation, and gastrointestinal stress can be 
achieved by fat diets with good amount of omega-3 and 
omega-6
However, a high-fat diet may reduce the total gut 
microbiota

Fiber 38 g/day man
25 g/day women

Lower level gut microbiota is associated with low-fiber 
diet and low antipathogenic bacteria and therefore will 
be an increase in gut inflammation and less sympathetic 
nervous system stimulation
However, gastrointestinal stress may be caused by a 
high-fiber diet

Probiotics Highly variable 
depending on the strain, 
microbial composition, 
and metagenome
Because of gut 
microbiota diversity in 
humans, there was not 
established a standard 
dose

Supplementing the diet with fermented food can 
stimulate the expansion of microorganism like 
Bifidobacteria (B.) and Lactobacillus (L.) that have 
beneficial metabolic functions. For example, improving 
short-chain fatty acids results in an increasing immune 
and barrier functions

Table 1. 
Dietary modifications for the improvement of gut microbiota [39].
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infections. Other studies found that in comparison with controls, athletes used 
twice as frequently oral antibiotics [33]. This supports the hypothesis that specific 
variations in gut microbiota may even be the starting point of different diseases 
development [34].

Diet and nutritional or dietary supplements have been identified as the main 
factor affecting gut microbiota. In fact, it has been proven that dietetic changes can 
induce up to 57% of gut microbiota [35] variations in terms of composition and 
functioning in 24 hours [36, 37]. On the other hand, several studies have demon-
strated the influence that gut microbiota have on essential processes affecting the 
individual’s health and performance (e.g., immune response and metabolism of 
nutrients) [34, 38]. Therefore, it could be assumed that diet and food supplements 
(also called nutritional or dietary supplements) may be a critical factor through 
which gut microbiota can be modulated in order to benefit athletes in their perfor-
mance. Actually a recent study has identified several dietetic patterns which address 
this idea [39].

Most studies analyzing the impact of probiotics in athletic performance high-
light their positive impact on the immune function, gut mucosa permeability, and 
oxidative stress resulting from intense exercise but also they increase the risk of 
respiratory diseases that are very common in athletes [40]. Thus, probiotics have 
been proven to improve athletes’ performance.

Up to now, there is no specific information on how diet and food supplements 
directly affect Candida and how Candida further impact athletic performance. 
However, interesting data shown may give a hint regarding Candida behavior 
with respect to probiotic consumption [41]. A study [41] evaluated healthy young 
individuals and analyzed the impact that probiotics consumption has on the pres-
ence of Candida in oral cavity. Results show 46% reduction in Candida prevalence 
after probiotics consumption in oral cavity. C. albicans was the main Candida spp. 
identified followed by C. tropicalis [42].

Finally, evidence supports that also antibiotics influence gut microbiota compo-
sition. The use of antibiotics increases the risk of opportunistic candidiasis infec-
tions. Additionally, it has been also reported that antibiotics may cause fatigue and 
therefore negatively influence athletic performance [41]. Research done to analyze 
the relation between the total use of antibiotics (duration of antibiotic courses) and 
the degree of fatigue has shown that the longer the antibiotic courses, the higher the 
fatigue scores obtained [43, 44].

Lately studies evaluated the ergogenic effect of probiotic supplementation and 
their effect on physical exercises, trying to identify their mechanisms of action and 
on how could they influence the improvement of performance. Due to the fact that 
only few studies were performed and demonstrated the ergogenic effect of probiotics, 
further studies should investigate the subject for better understanding. [45–52].

5.  An overview of Candida-related conditions in elderly case: 
physiological alterations

The term “elderly” comprises those individuals aged 60 and older, and they 
represent the fastest growing population group. In fact, in 2017 the global popu-
lation of 60 years old and over totaled 962 million, and it is foreseen to reach 
2.1 billion by 2050 [53]. Already by 2030 it is anticipated that nearly 35% of the 
European population will be over 60 and 11% over 80 years [53]. With age progres-
sion, deficiencies of physiological functions occur, making elderly more vulnerable 
to diseases and infections, particularly from fungal species [54]. Genus Candida 
is considered the most important cause of opportunistic infections affecting 
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especially immunocompromised patients and elderly people and the major caus-
ative agent of nosocomial infections [55]. The step from Candida colonization to 
subsequent infection is not yet clear. However it has been proven that the natural 
flora which develops within the gastrointestinal tract can represent the main source 
in the development of severe infections.

Candida infections are very difficult to diagnose in the elderly and have a 
complicated therapeutic management [56]. Signs and symptoms are often nonspe-
cific and can vary depending on the area affected. Thus, diagnosis depends on the 
clinical evaluation supported by biochemical and microbiological analysis. Given 
the difficulty of diagnosing Candida infection, efforts have been focused on the 
development of new strategies and diagnosis methods such as new culture meth-
ods with increased sensitivity. Also novel antigen-based tests are available for the 
detection of mannan levels which is the main component of Candida cell wall and 
1,3-β-D-glucan which is mainly used in critically ill patients as it has high sensitivity 
[54, 57]. Finally, real-time polymerase chain reaction technique is also applied for 
the detection of five different Candida spp. [54].

Regarding the epidemiology, 90% of all Candida infections are caused by C. 
krusei, C. glabrata, C. albicans, C. tropicalis, and C. parapsilosis [58].

Aging-related physiological changes and other factors frequently affecting the 
elderly such as comorbidities, polypharmacy, and high colonization rate result in an 
extremely high mortality rate (from 36 to 63%) [59].

The oral cavity is considered a major physiological importance and experiences 
numerous alterations with aging process. The impaired functioning of the salivary 
gland alters the quality and quantity of saliva (hyposalivation). This impacts the 
equilibrium of the resident oral microbiota and also results in the decrease of defen-
sive proteins (such as salivary peroxidases or myeloperoxidase) as well as other sub-
stances with antimicrobial activity (e.g., lysozymes), facilitating the development of 
oral candidiasis. Using removable dental prostheses and their deficient hygienization 
also contribute to oral candidiasis. C. albicans followed by C. glabrata and C. tropica-
lis have been identified as the most prevalent Candida spp. found in dental prostheses 
[60]. The use of drugs that irritate or damage the oral mucosa, such as long-term 
antibiotic intake, as well as the presence of chronic and/or concurrent diseases may 
also lead to candidiasis. As already mentioned, Candida colonization can lead to 
severe infections. Thus, from oral cavity colonization, Candida may increase the 
colonization index and reach easier other areas such as the respiratory system [61].

Further, oral candidiasis may lead to appetite decline, and this can limit the 
nutrient intake which can directly influence gut microbiota growth. Appetite 
decline can also be a consequence of other age-related physiological alterations [62]. 
The impaired masticatory efficiency produced by poor dental health and related 
pain, loss of teeth and muscle bulk, and lower sensitivity (including taste, smell, 
and sight) have a negative influence on appetite as food remains uninteresting 
[62, 63]. Oropharyngeal and esophageal motility diminished the risk of swallow-
ing impairments (e.g., dysphagia) and prevalence of gastroesophageal reflux. 
Additionally, alterations in the secretion and peripheral action of the hormones 
that regulate the wish to eat, hunger, and satiation can also reduce appetite. Besides 
the reduction of appetite, the nutritional status of the elderly can be influenced 
by the changes in gastrointestinal motility which can lead to reduced digestion 
and absorption, among others. All those result in the changes in the availability 
of nutrients in the gut which influence the abundance of Candida and may lead 
to dysbiosis. For example, it has been proven that a high-fat diet stimulated the 
increase in Firmicutes and Proteobacteria and a decrease in Bacteroidetes [64]. 
Poor nutrition has been also proven to be associated with the development of 
inflammatory pathologies (e.g. Crohn’s disease) and chronic disease associated with 



7

The Influence of Candida spp. in Intestinal Microbiota; Diet Therapy, the Emerging Conditions…
DOI: http://dx.doi.org/10.5772/intechopen.92791

nutritional status (e.g., diabetes mellitus and cardiovascular diseases). Finally, poor 
nutrition can also derive in malnutrition which is one of the key factors influencing 
the growth of gut microbiota and, thus, may also lead to the dysregulation of the 
immune system and posterior infection.

The immune system is also affected with aging (a process known as immunose-
nescence) [65]. Hence, there have been identified several altered immune parame-
ters as well as adaptive and innate immunity influencing the development of chronic 
inflammatory status. Also the composition of gut microbiota varies with aging [66]. 
It decreases the number and variety of many protective commensal anaerobes such 
as lactobacilli and bifidobacteria. Beside this, phagocytosis is altered as a conse-
quence of the functional insufficiency of monocytes and macrophages. On the other 
hand, “altersinvolution” (referring to age-related involution of the thymus) leads 
in a decline in circulating antigen-presenting cells (e.g., dendritic and T cells) [67]; 
T cells show altered cytokine production and lose their memory capacity as well 
as decrease the number of circulating B cells. Consequently, the immune system 
is compromised, and thus, there is a higher risk for the elderly to develop serious 
fungal infections, especially disseminated candidiasis. The source of this infection is 
often the gastrointestinal tract. The administration of broad-spectrum antimicrobial 
agents to these patients increases their risk of Candida infections by increasing the 
frequency and magnitude of gastrointestinal tract colonization by Candida spp.

Physiological changes associated with aging also affect the metabolism of many 
drugs [68]. As time passes, the hepatic capacity diminishes, affecting drug clear-
ance. Specifically, the microsomal cytochrome P450-dependent monooxygenase 
system is altered, and therefore, the drugs that undergo this pathway cannot be 
cleaned properly. Liver volume and blood flow also decline, impacting drug clear-
ance. In addition renal size and volume are reduced. There are less glomeruli and 
juxtamedullary nephrons, resulting in a decrease in filtration area of the glomerular 
basement membrane and decreased permeability. Thus, the glomerular filtration 
rate (GFR) is decreased [69]. Both liver and renal modifications impact the elderly’s 
pharmacokinetics and pharmacodynamics variables, thus making them at higher 
risk of adverse drug reactions and harmful drug interactions. Together with the 
above information, other common factors such as serious underlying diseases 
and comorbidities, the use of antibiotics and immunosuppressive drugs, living in 
care facilities, or being hospitalized increase the risk of the elderly suffering from 
Candida-induced infections (particularly Candida oral infections) and make them 
more vulnerable.

Natural aging physiological alterations

Alterations in oral cavity (e.g. hyposalivation and impaired masticatory efficiency)

Alterations in the secretion and peripheral action of the hormones that regulate the wish to eat, hunger, and 
satiation

Changes in gastrointestinal motility

Immunosenescence (alterations in immune system such as decreased phagocytosis and age-related involution 
of the thymus or altersinvolution)

Changes in gut microbiota

Altered metabolism of certain drugs

Decreased renal function

Decreased hepatic function

Table 2. 
Natural aging physiological alterations.
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For frail elderly, severe surgeries, the use of central venous catheter, and 
parenteral nutrition are associated with candidemia related to biofilm formation 
and hence persistent colonization and infections [70]. Biofilm formation by an 
irreversible adhesion of a community of microorganisms which attached to each 
other on a surface, inert material, or living tissue, produce extracellular polymers 
that provide a structural matrix. The microorganism in this community behaves 
differently, showing more resistance to antibiotics and lower growth rates. 
Different Candida spp. have been identified to be implicated in biofilm formation. 
Each of them exhibits particularities in terms of biofilm formations (morphology, 
extracellular matrix, antifungal resistance, etc.) and thus complicating treatment. 
C. parapsilosis has been characterized as the most frequently causative agent of 
catheter-related infections through biofilm formation [71]. It is an exogenous 
pathogen found mostly on the skin of healthy hosts which easily spread through 
hand contamination in hospitals and care facilities. C. tropicalis is particularly 
relevant in urinary tract infections [72, 73].

6. Candida elimination diet therapy

An important point is the amount of fungi found in the intestine. Antibiotic 
treatments are damaging the natural intestinal flora, and fungi such as Candida 
spread because important physiological germs are lacking as opponents [74]. 
Treatments such as antibody therapies or enteral nutrition can reduce the inflam-
mation, and gut microbiota is improved.

A dietary formula for 1 week lacking fiber reduced the populations of fungi [75]. 
Therefore, it is believed that the gastrointestinal environment can be restored by a 
proper defined nutrition diet formula [76–78].

Such diets are high in sugar and total carbohydrates which are correlated with 
increased methanogen Methanobrevibacter and fungus Candida and other genera 
from different domains of life that are negatively associated with the consumption 
of fatty acids, protein, and amino acids [79].

Candida is the predominant fungal species capable of colonizing the gut and can 
vary extensively in time in response to recent carbohydrate consumption, antibiotic 
use, and environmental sources. Bacterial population structure primarily associ-
ates with long-term diet [80]. In a recent study, Candida correlated positively with 
long-term intake of total carbohydrates and sugar and had a strong association with 
recent carbohydrate intake.

Short-chain fatty acids (SCFAs) have been shown to exert fungistatic effect. 
Anaerobic intestinal microbiota, such as lactic acid bacteria (LAB) as a member of 
normal flora, produces from dietary fibers via fermentation of beneficial metabo-
lites, and the major end products are SCFAs. Not only for the intestinal microbiota, 
SCFAs represent an energy substrate but for host cells as well. Their important role 
in reducing the development of gastrointestinal disorders, among others, is well-
known, preventing overgrowth of Candida [81].

The probiotic strain L. rhamnosus GG offers benefit human health, and is a 
commonly used probiotic strain with immunomodulatory effect and bears an 
exopolysaccharide interfering with Candida growth and invasion tested in a model 
of gastrointestinal candidiasis, mostly attributed to C. albicans [82]. SCFAs have 
an effect on morphogenesis and therefore may provide a mechanism by which 
LAB could prevent candidal colonization. The growth rates are crucial for fungal 
growth in medium containing the disaccharide maltose as a sole nutrient source 
[74, 81].
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In a clinical study performed in individuals with chronic intestinal Candida 
overgrowth receiving nystatin alone and following a diet therapy (avoiding foods 
high in simple sugars and starch), different cured rates have been achieved during 
the 3 months of tests, 42% compared to 85% [21].

The yeasts metabolize a part of the carbohydrates from food, producing carbon 
dioxide and fusel alcohols. The gas causes an abdominal distension, bloating, 
and abdominal pain. Prolonged exposure to fusel alcohols for weeks and months 
can damage the liver. It was only this spring that a special toxin produced by the 
Candida yeast was found, which is responsible for many of the effects on other parts 
of the body. There is still a lot of research to be done in this area.

Most of the usual antifungal diets are based on the elimination of sugar and 
other carbohydrates and can actually relieve bloating and other irritable bowel 
symptoms in some patients (with or without fungal overgrowth) [83, 84]. 
Practitioners of alternative medicine often claim that candidiasis—the most com-
mon cause of yeast infections (vaginal candidiasis) and oral thrush (oral candidia-
sis)—can be treated or prevented with diet and food supplements [11]. Despite a 
lack of clinical evidence, Candida diets have become incredibly popular in recent 
years, mostly among women with recurrent yeast infections.

The effect is probably based on a combination of different changes at the level of 
bacterial flora, the formation and transport mechanisms of intestinal gas, and the 
osmotic properties of the intestinal contents. The concept of the Candida diet is that 
Candida uses sugar compounds (carbohydrates) to extract energy from them. If 
these sugar compounds are no longer available through the diet, the Candida can be 
“starved” in this way [85].

The Candida yeasts break down carbohydrates from food into carbon dioxide 
and fusel alcohols. The gas causes a bloated stomach, a feeling of fullness, and pain 
in the intestinal area. If the exposure to fusel alcohols lasts longer, they can damage 
the liver. The Candida yeast produces a special toxin that has only recently been 
identified and can trigger symptoms such as migraines or joint illnesses [86].

A consistent antifungal diet of at least 5–6 weeks is also essential. It is important 
to deprive the yeast of their base food. Sugar, sweets, white flour products, and 
alcohol should be strictly avoided. Sweet fruit should also be avoided in the first 
4 weeks. The focus is on a wholesome diet with lots of lettuce, vegetables, and 
whole grain products. The high-fiber diet not only strengthens the immune system 
but also presumably exerts a mechanical cleaning effect by sweeping the fungal 
nests out of the villi through its fibrous structure and at the same time stimulating 
the bowel movement [87, 88]. High-content phytochemicals with an antimicrobial 
effect make the whole-food diet the ideal antifungal diet—however, success is only 
permanent if there is a consequent change in diet.

Whole foods are the best way to prevent yeast infections. The yeasts will not find 
the right breeding ground in the organism of a healthy person. If there is already 
an infection, targeted therapy and a long-term change in eating habits to a healthy, 
natural diet are effective remedies.

In microbiological therapy, the focus is on strengthening the immune system 
[89]. Bacteria are extremely important for an intact immune system. An estimated 
100 trillion bacteria live in the intestine, many of which are not yet known. It is 
now known that these bacteria have important functions for the immune system 
and are not simply there by accident. Experience after lengthy antibiotic admin-
istration speaks about, again and again, weaknesses in the body’s defenses which 
are observed because these active ingredients not only destroy unwanted but also 
desired bacteria. In our environment, which is enlivened by countless germs, the 
animals die of fatal infections after a few days because their defense system is 
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practically inadequate. The contact with bacteria is very important for the develop-
ment of the immune system. This effect is mimicked with microbiological therapy. 
The patients are given probiotics and auto-vaccines for 3–6 months. Probiotics 
are preparations from intestinal germs that regulate the immune system. Several 
studies suggested that certain Lactobacillus probiotic strains enhance the effect of 
antifungal drugs (like fluconazole) used to treat yeast infections. However, there 
was no evidence that the strains could achieve the same effect on their own [90–95].

The use of probiotics in treating yeast infections is controversial. Although 
probiotics work by increasing bacteria beneficial to the vagina and gastrointestinal 
tract, their ability to prevent or treat candidiasis is a subject to debate. While many 
studies suggest that a daily probiotic can “slightly improve” imbalances that lead to 
yeast infections, others do not [96].

With these foods too, some of the bacteria will certainly live in the intestine. 
It is probably not possible to permanently colonize these bacteria in the intestine. 
However, a distinction must be made between probiotic medication and food. Special 
foods, such as yogurt preparations, cannot be used to inject as many bacteria as with 
medication. Patients would have to eat tons of yogurts in order to achieve a therapeu-
tically effective number of bacteria. Then, however, they would have problems with 
the masses of animal protein again.

To permanently eliminate the yeast, a change in eating habits is crucial. The 
yeast must be deprived of their food base. It is very important to avoid sugar. In the 
acute diet phase of 4 weeks, patients even have to do without sweet fruits because 
Candida can also utilize fructose. Only sour apples, lemons, and grapefruit are 
allowed. The focus is on a high-fiber diet, which means a lot of salad and veg-
etables as well as whole grains [97, 98]. Their fiber exerts a mechanical “cleaning 
effect” by sweeping out the fungal nests between the villi, and they stimulate the 
movement of the intestine. In addition, fiber is cheap because it cannot be broken 
down by the yeast in the intestine. We therefore recommend our patients to eat 
whole foods.

The complex carbohydrates and especially the fiber are digested in the lower 
intestinal sections. However, the yeasts mainly colonize the upper sections because 
they require oxygen. Only relatively few yeasts can survive in the colon. Only an 
insignificant part of the yeast uses the complex carbohydrates and fiber [99].

The die-off effects (Candida dies) can be strong, especially at the beginning 
of treatment when a large amount of Candida fungi dies at once. Likely massive 
adrenal fatigue can be experienced during this period. In this case, the recommen-
dation is to take a couple of weeks off not to add any new foods to diet. Die-off is 
usually a problem from the beginning to about the middle of treatment. As healing 
progresses, the die-off symptoms (like the other Candida symptoms) will occur less 
frequently and at greater intervals. Therefore, at the same time with the diet, it is 
highly recommended to start with antifungals and probiotics. The combination of 
these two kills the Candida yeast in the intestine and immediately populates it with 
“good bacteria.”

An antifungal diet always represents an individual nutritional concept, which in 
general is based on the results of laboratory analysis. In the case of a stronger fungal 
attack, an antifungal medication is recommended. The microbiological therapy is 
often useful, since the intestinal flora is usually affected; otherwise the fungi would 
not have been able to multiply.

Candidiasis affecting the whole organism is fatal in about 70% of cases. The 
problem is Candida-induced sepsis, in which the pathogens can be found in large 
numbers in the blood. Around 40,000 people in Germany are affected by this 
invasive Candida infection every year. When it comes to hospital infections, it 
represents number 4 on the list of the most dangerous pathogens [100].
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7. Conclusions

Numerous microorganisms live in our intestines, especially Candida. As long as 
the intestinal flora is in natural balance, Candida does not cause problems.

In people whose immune systems are weakened by disease or medication—the 
elderly population, C. albicans can also cause inflammation. The problem is that a 
Candida infection is often diagnosed late because of its diverse symptoms.

The Candida diet is believed to limit Candida colonization and thus prevent 
such opportunistic infections. The Candida diet’s aim and scope are boosting the 
immunity, reducing inflammation, and improving gut health. The diet is based on 
removing added sugars, focusing on consumption of fermented foods, and avoid-
ing pro-inflammatory triggers. By providing an optimal nutrition, a reduction of 
inflammation and depriving C. albicans will be possible. Antifungal diet is believed 
to greatly reduce the number of microorganisms in the intestine within at least 
4 weeks.

Nevertheless, it is recommended to carry out the diet under medical supervi-
sion, especially if there are problems with the intestinal flora.

Acknowledgements

This work has received funding from the European Union’s Horizon 
2020 research and innovation program under grant agreement No. 816303 
(STANCE4HEALTH).

Conflict of interest

The authors declare no conflict of interest.

© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 



12

Candidiasis

[1] Kim J, Sudbery P. Candida albicans, a 
major human fungal pathogen. Journal 
of Microbiology. 2011;49(2):171-177

[2] Brennan CA, Garrett WS. Gut 
microbiota, inflammation, and 
colorectal cancer. Annual Review of 
Microbiology. 2016;70:395-411

[3] Conlon MA, Bird AR. The impact of 
diet and lifestyle on gut microbiota and 
human health. Nutrients. 2015;7:17-44

[4] Tomasello G, Mazzola M, Jurjus A, 
et al. The fingerprint of the human 
gastrointestinal tract microbiota: A 
hypothesis of molecular mapping. 
Journal of Biological Regulators and 
Homeostatic Agents. 2017;31(1):245-249

[5] Dekkers BGJ, Veringa A, 
Marriott DJE, Boonstra JM, van der 
Elst KCM, Doukas FF, et al. Invasive 
candidiasis in the elderly: 
Considerations for drug therapy. Drugs 
& Aging. 2018;35:781-789

[6] Hallen-Adams HE, Suhr MJ. Fungi 
in the healthy human gastrointestinal 
tract. Virulence. 2017;8(3):352-358

[7] Meral G. Philosophy of Nutrition: 
Past-Future Nutrition, Gut Microbiota -  
Brain Axis, Alper Evrensel and Barış 
Önen Ünsalver. Rijeka: IntechOpen; 
2018

[8] Ignatova V. Influence of gut 
microbiota on behavior and its 
disturbances. In: Palermo S, Morese R, 
editors. Behavioral Neuroscience.  
Rijeka: IntechOpen; 2019

[9] Yapar N. Epidemiology and risk 
factors for invasive candidiasis. 
Therapeutics and Clinical Risk 
Management. 2014;10:95-105

[10] Kosmidis C, Denning DW. Chapter 
189—Opportunistic and systemic 

fungi. In: Cohen J, Opal SM, William G, 
editors. Infectious Diseases. 4th Edition. 
Elsevier. Vol. 2. 2017. pp. 1681-1709.e3. 
Available from: https://doi.org/10.1016/
B978-0-7020-6285-8.00189-1

[11] Richardson JP, Moyes DL. Adaptive 
immune responses to Candida albicans 
infection. Virulence. 2015;6(4):327-337

[12] Höfs S, Mogavero S, Hube B. 
Interaction of Candida albicans with 
host cells: Virulence factors, host 
defense, escape strategies, and the 
microbiota. Journal of Microbiology. 
2016;54:149-169

[13] Limon JJ, Skalski JH, Underhill DM.  
Commensal fungi in health and 
disease. Cell Host & Microbe. 
2017;22(2):156-165

[14] Marshall GS, Carter BD. Chronic 
fatigue syndrome. In: Long SS, editor. 
Principles and Practice of Pediatric 
Infectious Diseases. New York. 2018. 
pp. 1037-1044.e6. In press

[15] Clapp M, Aurora N, Herrera L, 
Bhatia M, Wilen E, Wakefield S. Gut 
microbiota’s effect on mental health: 
The gut-brain axis. Clinical Practice. 
2017;7(4):987

[16] Fuertes A, Pérez-Burillo S, 
Apaolaza I, Vallès Y, Francino MP, 
Rufián-Henares JÁ, et al. Adaptation 
of the human gut microbiota metabolic 
network during the first year after birth. 
Frontiers in Microbiology. 2019;10:848

[17] Zanoaga O, Braicu C, Jurj A, Rusu A, 
Buiga R, Berindan-Neagoe I. Progress 
in research on the role of flavonoids in 
lung Cancer. International Journal of 
Molecular Sciences. 2019;20(17):4291

[18] Nocerino A, Nguyen A, Agrawal M,  
Mone A, Lakhani K, Swaminath A. 
Fatigue in inflammatory bowel diseases: 

References



13

The Influence of Candida spp. in Intestinal Microbiota; Diet Therapy, the Emerging Conditions…
DOI: http://dx.doi.org/10.5772/intechopen.92791

Etiologies and management. Advances 
in Therapy. 2020;37(1):97-112

[19] Singh RK, Chang HW, Yan D, 
Lee KM, Ucmak D, Wong K, et al. 
Influence of diet on the gut microbiome 
and implications for human health. 
Journal of Translational Medicine. 
2017;15(1):73

[20] Valdes AM, Walter J, Segal E, 
Spector TD. Role of the gut microbiota 
in nutrition and health. BMJ. 
2018;361:k2179

[21] Otasevic S, Momcilovic S,  
Petrovic M, Radulovic O, 
Stojanovic NM, Arsic-Arsenijevic V. The 
dietary modification and treatment of 
intestinal Candida overgrowth—A pilot 
study. Journal de Mycologie Medicale. 
2018;28:623-627

[22] Leeming ER, Johnson AJ, 
Spector TD, Le Roy CI. Effect of diet 
on the gut microbiota: Rethinking 
intervention duration. Nutrients. 
2019;11:2862

[23] Forstner S. Rusu a. Development 
of Personalised Food for the Nutrition 
of Elderly Consumers. Know your 
Food: Food Ethics and Innovation. 
Wageningen: Wageningen Academic 
Publishers; 2015. pp. S. 24-S. 27

[24] Russell AP, Lamon S, Boon H, 
Wada S, Güller I, Brown AVC, et al. 
Regulation of miRNAs in human 
skeletal muscle following acute 
endurance exercise and short-term 
endurance training. The Journal of 
Physiology. 2013;591(Pt 18):4637-4653

[25] Munoz A, Riber C, Trigo C,  
Castejón-Riber C, Castejón FM. 
Dehydration, electrolyte imbalances 
and renin-angiotensin-aldosterone-
vasopressin axis in successful and 
unsuccessful endurance horses. Equine 
Veterinary Journal. Supplement. 
2010;42:83-90

[26] Sharara-Chami RI, Joachim M, 
Pacak K, Majzoub JA. Glucocorticoid 
treatment—effect on adrenal medullary 
catecholamine production. Shock. 
2010;33(2):213-217

[27] Nicolaides NC, Pavlaki AN, Maria 
Alexandra MA, et al. Glucocorticoid 
therapy and adrenal suppression. In: 
Feingold KR, Anawalt B, Boyce A, et al., 
editors. Endotext [Internet]. South 
Dartmouth (MA): MDText.com, Inc.; 
2000. [Updated 2018 Oct 19]

[28] Fernández-Lázaro D, Mielgo- 
Ayuso J, Seco Calvo J, Córdova 
Martínez A, Caballero García A, 
Fernandez-Lazaro CI. Modulation 
of exercise-induced muscle damage, 
inflammation, and oxidative markers 
by curcumin supplementation 
in a physically active population: 
A systematic review. Nutrients. 
2020;12:501

[29] Cheung K, Hume P, Maxwell L.  
Delayed onset muscle sore-
ness: Treatment strategies and 
performance factors. Sports Medicine. 
2003;33(2):145-164

[30] Arent SM, Senso M, Golem D, 
McKeever K. The effects of theaflavin-
enriched black tea extract on 
muscle soreness, oxidative stress, 
inflammation, and endocrine responses 
to acute anaerobic interval training: A 
randomized, double-blind, crossover 
study. Journal of the International 
Society of Sports Nutrition. 
2010;7(1):11

[31] Ahmadinejad Z, Razaghi A,  
Noori A, Hashemi SJ, Asghari R,  
Ziaee V. Prevalence of fungal skin 
infections in Iranian wrestlers. 
Asian Journal of Sports Medicine. 
2012;4(1):29-33

[32] Kordi R, Mansournia MA, 
Nourian RA, Wallace WA. Cauliflower 
ear and skin infections among wrestlers 



Candidiasis

14

in Tehran. Journal of Sports Science and 
Medicine. 2007;6(CSSI-2):39-44

[33] Alaranta A, Alaranta H, Helenius I. 
Use of prescription drugs in athletes. 
Sports Medicine. 2008;38:449-463

[34] Clavel T, Desmarchelier C, 
Haller D, Gérard P, Rohn S, Lepage P, 
et al. Intestinal microbiota in metabolic 
diseases: From bacterial community 
structure and functions to species of 
pathophysiological relevance. Gut 
Microbes. 2014;5:544-551

[35] Zhang C, Zhang M, Wang S, 
Han R, Cao Y, Hua W, et al. Interactions 
between gut microbiota, host genetics 
and diet relevant to development of 
metabolic syndromes in mice. ISME. 
2010;4(2):232-241

[36] David LA, Maurice CF, Carmody RN, 
Gootenberg DB, Button JE, Wolfe BE, 
et al. Diet rapidly and reproducibly 
alters the human gut microbiome. 
Nature. 2014;505:559-563

[37] Aguirre M, Eck A, Koenen ME,  
Savelkoul PH, Budding AE, Venema K.  
Diet drives quick changes in the 
metabolic activity and composition of 
human gut microbiota in a validated 
in vitro gut model. Research in 
Microbiology. 2016;167(2):114-125

[38] Nicholson JK, Holmes E, Kinross J, 
Burcelin R, Gibson G, Jia W, et al. Host-
gut microbiota metabolic interactions. 
Science. 2012;336(6086):1262-1267

[39] Anghel M. The link between gut 
microbiota and athletic performance. 
EC Nutrition. 2019;14(4):322-328

[40] Salarkia N, Ghadamli L, Zaeri F, 
Sabaghian Rad L. Effects of probiotic 
yogurt on performance, respiratory 
and digestive system of young adult 
female endurance swimmers: A 
randomized controlled trial. Medical 
Journal of The Islamic Republic of Iran. 
2013;27(3):141-146

[41] Lima dos Santos A, Cardoso 
Jorge AO, Soléo Ferreira dos Santos S, 
Silva CRGE, Pereira Leão MV. Influence 
of probiotics on Candida presence and 
IgA anti-Candida in the oral cavity. 
Brazilian Journal of Microbiology. 
2009;40(4):960-964

[42] Fayock K, Voltz M, Sandella B, 
Close J, Lunser M, Okon J. Antibiotic 
precautions in athletes. Sports Health. 
2014;6(4):321-325

[43] Bhattacharyya N, Kepnes LJ. 
Associations between fatigue and 
medication use in chronic rhinosinusitis. 
Ear, Nose, & Throat Journal. 
2006;85(8):510, 512, 514-515

[44] Wosinska L, Cotter PD, 
O’Sullivan O, Guinane C. The potential 
impact of probiotics on the gut 
microbiome of athletes. Nutrients. 
2019;11:2270

[45] Huang WC, Hsu YJ, Li H, Kan NW, 
Chen YM, Lin JS, et al. Effect of 
Lactobacillus plantarum TWK10 on 
improving endurance performance in 
humans. Chinese Journal of Physiology. 
2018;61:163-170

[46] Townsend J, Bender D, Vantrease W, 
Sapp P, Toy A, Woods C, et al. Effects 
of probiotic (Bacillus subtilis DE111) 
supplementation on immune function, 
hormonal status, and physical 
performance in division I baseball 
players. Sports. 2018;6:70

[47] Pyne DB, West NP, Cox AJ, 
Cripps AW. Probiotics supplementation 
for athletes—Clinical and physiological 
effects. European Journal of Sport 
Science. 2015;15:63-72

[48] Huang WC, Lee MC, Lee CC, 
Ng KS, Hsu YJ, Tsai TY, et al. Effect 
of Lactobacillus plantarum TWK10 
on exercise physiological adaptation, 
performance, and body composition 
in healthy humans. Nutrients. 
2019;11:2836



15

The Influence of Candida spp. in Intestinal Microbiota; Diet Therapy, the Emerging Conditions…
DOI: http://dx.doi.org/10.5772/intechopen.92791

[49] Nay K, Jollet M, Goustard B, 
Baati N, Vernus B, Pontones M, et al. 
Gut bacteria are critical for optimal 
muscle function: A potential link with 
glucose homeostasis. American Journal 
of Physiology. Endocrinology and 
Metabolism. 2019;317:E158-E171

[50] Okamoto T, Morino K, Ugi S, 
Nakagawa F, Lemecha M, Ida S, et al. 
Microbiome potentiates endurance 
exercise through intestinal acetate 
production. American Journal of 
Physiology. Endocrinology and 
Metabolism. 2019;316:E956-E966

[51] Ni Lochlainn M, Bowyer R, 
Steves C. Dietary protein and muscle in 
aging people: The potential role of the 
gut microbiome. Nutrients. 2018;10:929

[52] Hughes RL. A review of the role 
of the gut microbiome in personalized 
sports nutrition. Frontiers in Nutrition. 
2020

[53] United Nations, Department 
of Economic and Social Affairs, 
Population Division. World Population 
Ageing 2017—Highlights (ST/ESA/
SER. A/397); 2017

[54] Flevari A, Theodorakopoulou M, 
Velegraki A, Armaganidis A, 
Dimopoulos G. Treatment of invasive 
candidiasis in the elderly: A review. 
Clinical Interventions in Aging. 
2013;8:1199-1208

[55] Kauffman CA. Fungal infections 
in older adults. Clinical Infectious 
Diseases. 2001;33(4):550-555

[56] Bongomin F, Gago S, Oladele RO, 
Denning DW. Global and multi-
national prevalence of fungal diseases-
estimate precision. Journal of Fungi. 
2017;3(4):pii: E57

[57] Falagas ME, Apostolou KE, 
Pappas VD. Attributable mortality 
of candidemia: A systematic review 
of matched cohort and case-control 

studies. European Journal of Clinical 
Microbiology. 2006;25(7):419-425

[58] Silva S, Negri M, Henriques M, 
Oliveira R, Williams DW, Azeredo J. 
Candida glabrata, Candida parapsilosis 
and Candida tropicalis: Biology, 
epidemiology, pathogenicity 
and antifungal resistance. 
FEMS Microbiology Reviews. 
2012;36(2):288-305

[59] Barchiesi F, Orsetti E, Mazzanti S,  
Trave F, Salvi A, Nitti C, et al. 
Candidemia in the elderly: What does it 
change? PLoS One. 2017;12(5):e0176576

[60] Zaremba ML, Daniluk T,  
Rozkiewicz D, Cylwik-Rokicka D, 
Kierklo A, Tokajuk G, et al. Incidence 
rate of Candida species in the oral 
cavity of middle-aged and elderly 
subjects. Advances in Medical Sciences. 
2006;51(1):233-236

[61] Hof H, Mikus G. Candida 
infections in the elderly. Zeitschrift 
für Gerontologie und Geriatrie. 
2013;46(1):64-70

[62] Rusu A, Randriambelonoro M, 
Perrin C, Valk C, Álvarez B, 
Schwarze AK. Aspects influencing 
food intake and approaches towards 
personalising nutrition in the elderly. 
Journal of Population Ageing. 2020

[63] Trif M, Muresan L, 
Bethke M. Personalised nutritional 
powder for elderly developed in 
optifel european project. Bulletin 
UASVM Food Science and Technology. 
2016;73(2):149-150

[64] Guo X, Li J, Tang R, Zhang G, 
Zeng H, Wood RJ, et al. High fat diet 
alters gut microbiota and the expression 
of Paneth cell-antimicrobial peptides 
preceding changes of circulating 
inflammatory cytokines. Mediators of 
Inflammation. 2017;2017:9474896

[65] Fulop T, Larbi A, Dupuis G, Le 
Page A, Frost EH, Cohen AA, et al. 



Candidiasis

16

Immunosenescence and Inflamm-aging 
as two sides of the same coin: Friends 
or foes? Frontiers in Immunology. 
2018;8:1960

[66] Khanna S. Microbiota replacement 
therapies: Innovation in gastrointestinal 
care: Microbiota replacement: An 
innovation. Clinical Pharmacology and 
Therapeutics. 2018;103(1):102-111

[67] Aw D, Silva AB, Palmer DB. Is the 
thymocyte development functional 
in the aged? Aging (Albany NY). 
2009;1(2):146-153

[68] Le Couteur DG, McLachlan AJ,  
de Cabo R. Aging, drugs, and 
drug metabolism. The Journals of 
Gerontology. Series A, Biological 
Sciences and Medical Sciences. 
2012;67(2):137-139

[69] Deray G. Amphotericin B 
nephrotoxicity. The Journal of 
Antimicrobial Chemotherapy. 
2002;49(1):37-41

[70] Pfaller MA, Diekema DJ. 
Epidemiology of invasive candidiasis: 
A persistent public health problem. 
Clinical Microbiology Reviews. 
2007;20(1):133-163

[71] Clark TA, Slavinski SA, 
Morgan J, Lott T, Arthington-Skaggs BA, 
Brandt ME, et al. Epidemiologic 
and molecular characterization of 
an outbreak of Candida parapsilosis 
bloodstream infections in a community 
hospital. Journal of Clinical 
Microbiology. 2004;42(10):4468-4472

[72] Gajdács M, Dóczi I, Ábrók M, 
Lázár A, Burián K. Epidemiology of 
candiduria and Candida urinary tract 
infections in inpatients and outpatients: 
Results from a 10-year retrospective 
survey. Central European Journalof 
Urology. 2019;72(2):209-214

[73] Osawa K, Shigemura K, Yoshida H, 
et al. Candida urinary tract infection 

and Candida species susceptibilities 
to antifungal agents. The Journal of 
Antibiotics. 2013;66:651-654

[74] Hills RD Jr, Pontefract BA,  
Mishcon HR, Black CA, Sutton SC,  
Theberge CR. Gut microbiome: 
Profound implications for diet and 
disease. Nutrients. 2019;11:1613

[75] Lewis JD, Chen EZ, Baldassano RN, 
Otley AR, Griffiths AM, Lee D, et al. 
Inflammation, antibiotics, and diet 
as environmental stressors of the gut 
microbiome in pediatric Crohn’s disease. 
Cell Host & Microbe. 2015;18:489-500

[76] Llewellyn SR, Britton GJ, 
Contijoch EJ, Vennaro OH, Mortha A, 
Colombel JF, et al. Interactions between 
diet and the intestinal microbiota alter 
intestinal permeability and colitis 
severity in mice. Gastroenterology. 
2018;154:1037-1046

[77] Chiba M, Abe T, Tsuda H, 
Sugawara T, Tsuda S, Tozawa H, et al. 
Lifestyle-related disease in Crohn’s 
disease: Relapse prevention by a semi-
vegetarian diet. World Journal of 
Gastroenterology. 2010;16:2484-2495

[78] Lewis JD, Abreu MT. Diet as a 
trigger or therapy for inflammatory 
bowel diseases. Gastroenterology. 
2017;152:398-414

[79] Hoffmann C, Dollive S, Grunberg S, 
Chen J, Li H, Wu GD, et al. Archaea and 
fungi of the human gut microbiome: 
Correlations with diet and bacterial 
residents. PLoS One. 2013;8:e66019

[80] Claesson MJ, Jeffery IB, Conde S, 
Power SEO, Connor EM, Cusack S, et al. 
Gut microbiota composition correlates 
with diet and health in the elderly. 
Nature. 2012;488:178-184

[81] Cottier F, Tan AS, Xu X, Wang Y, 
Pavelka N. MIG1 regulates resistance of 
Candida albicans against the fungistatic 
effect of weak organic acids. Eukaryotic 
Cell. 2015;14:1054-1061



17

The Influence of Candida spp. in Intestinal Microbiota; Diet Therapy, the Emerging Conditions…
DOI: http://dx.doi.org/10.5772/intechopen.92791

[82] Allonsius CN, Van Den Broek MFL, 
De Boeck I, Kiekens S, Oerlemans EFM, 
Kiekens F, et al. Interplay between 
lactobacillus rhamnosus GG and 
Candida and the involvement of 
exopolysaccharides. Microbial 
Biotechnology. 2017;10:1753-1763

[83] Cozma-Petruţ A, Loghin F, Miere D, 
Dumitraşcu DL. Diet in irritable bowel 
syndrome: What to recommend, 
not what to forbid to patients! 
World Journal of Gastroenterology. 
2017;23(21):3771-3783

[84] El-Salhy M. Diet in the 
pathophysiology and management 
of irritable bowel syndrome. 
Cleveland Clinic Journal of Medicine. 
2016;83:663-664

[85] Auchtung TA, Fofanova TY,  
Stewart CJ, et al. Investigating 
colonization of the healthy adult 
gastrointestinal tract by fungi. mSphere. 
2018;3(2):e00092-e00018

[86] Naglik JR, Gaffen SL, Hube Bf: 
Discovery and function in Candida 
albicans infections. Current Opinion in 
Microbiology. 2019;52:100-109

[87] Bethke M, Muresan L, Trif M. 
OPTIFEL personalized calculator. 
Bulletin UASVM Food Science and 
Technology. 2016;73(2):151-152

[88] Dietrich T, Carmen Villaran D,  
Velasco M, Echeverría PJ, Pop B, 
Rusu A. Crop and plant biomass as 
valuable material for BBB. Alternatives 
for valorization of green wastes (book 
chapter). In: Biotransformation of 
Agricultural Waste and by-Products: 
The Food, Feed, Fibre, Fuel (4F) 
Economy. Elsevier; 2016. DOI: 10.1016/
B978-0-12-803622-8.00001-X

[89] Basso PJ, Câmara NOS, Sales- 
Campos H. Microbial-based therapies 
in the treatment of inflammatory 
bowel disease—An overview of human 
studies. Frontiers in Pharmacology. 
2019;9:1571

[90] Wilson D. A tale of two yeasts: 
Saccharomyces cerevisiae as a therapeutic 
against candidiasis. Virulence. 
2017;8(1):15-17

[91] Zangl I, Pap IJ, Aspöck C, 
Schüller C. The role of lactobacillus 
species in the control of Candida via 
biotrophic interactions. Microbial Cell. 
2019;7(1):1-14

[92] Ishikawa KH, Mayer MP, 
Miyazima TY, Matsubara VH, Silva EG, 
Paula CR, et al. A multispecies probiotic 
reduces oral Candida colonization 
in denture wearers. Journal of 
Prosthodontics. 2015;24(3):194-199

[93] Kohler GA, Assefa S, Reid G. 
Probiotic interference of Lactobacillus 
rhamnosus GR-1 and Lactobacillus reuteri 
RC-14 with the opportunistic fungal 
pathogen Candida albicans. Infectious 
Diseases in Obstetrics and Gynecology. 
2012;2012:636474

[94] Aarti C, Khusro A, Varghese R, 
Arasu MV, Agastian P, Al-Dhabi NA, 
et al. In vitro investigation on probiotic, 
anti-Candida, and antibiofilm 
properties of Lactobacillus pentosus 
strain LAP1. Archives of Oral Biology. 
2018;89:99-106

[95] Peneluppi Silva M, Rossoni RD,  
Campos Junqueira J, Cardoso 
Jorge AO. In: Rao V, Rao LG, editors. 
Probiotics for Prevention and Treatment 
of Candidiasis and Other Infectious 
Diseases: Lactobacillus spp. and Other 
Potential Bacterial Species, Probiotics 
and Prebiotics in Human Nutrition and 
Health. Rijeka: IntechOpen; 2016. DOI: 
10.5772/64093

[96] Buggio L, Somigliana E, Borghi A, 
Vercellini P. Probiotics and vaginal 
microecology: fact or fancy? BMC 
Women’s Health. 2019;19:25

[97] Martínez Y, Más D. Role of Herbs 
and Medicinal Spices as Modulators of 
Gut Microbiota [Online First]. Rijeka: 



Candidiasis

18

IntechOpen; 2020. DOI: 10.5772/
intechopen.91208

[98] Santos VR, Pereira EMR. Antifungal 
activity of Brazilian medicinal plants 
against Candida species, Candida 
Albicans, Doblin Sandai. Rijeka: 
IntechOpen; 2018. DOI: 10.5772/
intechopen.80076

[99] Sam QH, Chang MW, Chai LY. The 
fungal Mycobiome and its interaction 
with gut bacteria in the host. 
International Journal of Molecular 
Sciences. 2017;18(2):330

[100] Rusu AV, Penedo BA, 
Schwarze AK, Trif M. Smart 
Technologies for Personalized Nutrition 
and Consumer Engagement (Stance 
4health Eu H2020-Funded Project). 
Bulletin UASVM Food Science and 
Technology. 2020;77(1):97-100


