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RESUMEN
Introducción   El trastorno del espectro autista (TEA) es una enfermedad neuropsiquiátrica, caracterizada por :

dé�cits en la comunicación social y la presencia de intereses restringidos y conductas repetitivas. La presente 

revisión tiene por objetivo abordar los diferentes nutrientes que pueden incluirse en la dieta de los pacientes 

con TEA con el �n de disminuir los diferentes signos y síntomas presentes en este trastorno. Se revisaron 

diferentes fuentes bibliográ�cas como PubMed, MEDLINE, ScienceDirect, Embase, y SciELO, empleando las 

palabras claves “Probióticos”, “Vitamina B”, Vitamina C”, “Gluten”, “Omega 3” y “Trastorno del Espectro Autista”. Se 

encontró que los probióticos y el gluten mejoran los síntomas gastrointestinales y, además, al igual que las 

vitaminas B6, B9, B12 y C, así como el omega 3, ayudan al mejoramiento de síntomas neuroconductuales, 

lenguaje y conducta social del niño con TEA.

ABSTRACT

Keywords: Probiotics; Vitamin B; Vitamin C; Omega-3 Fatty Acids; Autism Spectrum Disorder. (Source: MESH-

NLM)

Introduction  Autism spectrum disorder (ASD) is a neuropsychiatric disease, characterized by de�cits in social :

communication, presence of restricted interests and repetitive behaviors. This review aims to address the 

different nutrients that can be included in the diet of patients with ASD in order to reduce the different signs and 

symptoms present in this disorder. Different bibliographic sources were reviewed, such as PubMed, MEDLINE, 

ScienceDirect, Embase, and SciELO, using the keywords "Probiotics", "Vitamin B", Vitamin C", "Gluten", “Omega-3" 

and “Autism Spectrum Disorder”. It was found that probiotics and gluten improve gastrointestinal symptoms 

and, in addition, like vitamins B6, B9, B12 and C, as well as omega 3, help improve neurobehavioral symptoms, 

language and social behavior of children with ASD.
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According to the Ministry of Health of Peru, until 2019, 
there were 15,625 people with ASD registered, and of 
this �gure, 90.6% corresponds to children under 11 

  (3)years of age . Early warning signs for ASD include poor 
eye contact, poor response to names, lack of showing 
and sharing, not gesturing at 12 months, and loss of 

   (1)language or social skills .

A u t i s m  s p e c t r u m  d i s o r d e r  ( A S D )  i s  a 
neurodevelopmental disorder characterized by de�cits 
in social communication and the presence of restricted 
interests and repetitive behaviors. The World Health 
Organization estimates the international prevalence of 
ASD at 0.76%; which represents 16% of the world child 

 (1)population . According to the Centers for Disease 
Control and Prevention, the prevalence of ASD in the US 
has increased from 4.5 in 10,000 children in 1966 to 1 in 
110 in 2006 and 1 in 59 8-year-olds in 2014, mainly due 

  to increased awareness and better diagnostic methods 
(2) .

Gastrointestinal symptoms such as altered bowel 
habits, chronic abdominal pain, re�ux, and vomiting are 
common in children with ASD. It is noteworthy that 
untreated gastrointestinal symptoms can increase 
behavioral problems in children with ASD, as they are 
associated with a higher rate of irritability, anger, 

(5)aggressive behavior, and sleep disturbances . The 
main interventions to alleviate the symptoms of ASD 
involve psychosocial strategies, such as educational 
interventions, speech, behavioral, and developmental 
therapies, and parenting skills training programs, 
achieving improvements in communication and social 

 (2)behaviors .

Studies highlight that dietary and nutritional 
supplements would help alleviate the symptoms of 
ASD, as well as improve the effectiveness of established 
strategies and therapies. The role of probiotics in 
restoring the balance of the intestinal microbiota, 
reducing gastrointestinal symptoms, and regulating 
the "gut-brain axis" with an improvement in the 

  (6)behavior of children with ASD has been highlighted .

The multidisciplinary evaluation is governed by the 
Criteria of the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-V ) for autism spectrum 
disorders, which inform both the diagnosis and the 
interventions that can be carried out for the child with 

  (4)ASD and the family .

In children with ASD, it is thought that polyunsaturated 

fatty acids (PUFA) metabolism is de�cient or abnormal, 

which leads to a large production of proin�ammatory 

cytokines, an increase in oxidative stress, and instability 
 (9)in the formation and action of neurotransmitters . 

While gluten-free diet regimens can safely improve 

manifestations and could be recommended for children 
 (10)with ASD .

METHODS
This work is a narrative literature review in which various 

scienti�c publications have been analyzed in order to 

describe the effects of a therapeutic dietary treatment 

in children with ASD, thus ful�lling the objectives 

already described.  A search of journal articles indexed 

in the following databases was performed: PubMed, 

MEDLINE, ScienceDirect, Embase, and SciELO. The 

keywords used to perform the searches were: 

"Probiotics", "Vitamin B", "Vitamin C", “Omega 3”, “Gluten”, 

“Autism Spectrum Disorder”, both in Spanish, 

Portuguese and English. The Boolean operators used 

were: “AND” and “OR”. Articles up to 5 years old after 

being published, from 2016 to 2021, were considered, 

except this limit for those that contained highly relevant 

information. Articles written in Spanish, Portuguese, 

and English were included.

The importance of vitamins B6, B9, and B12 lie in their 

cofactor functions in neurotransmitter synthesis, DNA 

synthesis and repair, and methionine methylation, 
 (7)which are altered in patients with ASD . Vitamin C 

prevents brain dysregulation by reducing brain 

in�ammation,  improving neurotransmiss ion, 

mitochondrial dysfunction, and oxidative stress by 
  (8)improving sensorimotor behaviors .

This review further explores the effects of a diet 

enriched in probiotic nutrients, vitamins B and C, 

omega 3 and low amounts of gluten, on the signs and 

symptoms of children with ASD, emphasizing the 

metabolic role of each one of them and the relevant 

�ndings that the studies carried out so far have shown.
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Table 1. Studies of the use of probiotics in patients with ASD.

Author(s)                      No. Patients   Procedure Results

Liu, et al. 
2019 (17)

Kaluzna, et al.
2012 (68)
Niu, et al.
2019 (16)
Sanctuary A, et al.
2019 (69)
Shaaba N, et al. 
(2018) (70)
Tomova, et al.
2015 (71)

n=80 
7-15 years

n=22
4-10 years

n=77
n=8
2-11 years
n=30
5-9 years
n=9
2-9 years

Lactobacillus plantarum.
1 capsule daily for 1 month.

Lactobacillus acidophilus.
2 times a day for 2 months.
Lyophilized, water-soluble powder 
containing 6 strains of bacteria.
Bi�dobacterium longum supbsp. 
Infantis.1 time a day for 12 weeks.
Lactobacillus acidophilus, rhamnosus 
and Bi�dobacterium longum.
Lactobacillus, Bi�dobacteria, 
Streptococcus. 3 times a day for
4 months

Decrease in symptoms: anxiety, 
hyperactivity and impulsivity 
and de�ant attitude.
Signi�cant decrease in 
D-/L-arabinitol (DA/LA) in urine.
Decrease in symptoms (83.8% 
of cases).
Signi�cant improvement in 
irritability and stereotypy scores.
Signi�cant decrease in 
symptoms.
Increased levels of TNF-α 
associated with increased 
severity of ASD.

carried by vagal and spinal afferents, cytokines that 

represent immune messages, gut hormones, and 

microbial factors that can reach the brain directly 

through the bloodstream, but also they can interact 

  (13)with the other signals . According to various studies, 

the development of  systemic and intest inal 

in�ammation development in patients with ASD is 

 (12)evident in alterations in circulating cytokine levels .

It has been shown in various experiments that there is 

an increase in intestinal permeability in patients with 

ASD. This results from a decreased expression of 

proteins that form the mucosal barrier and a low 

expression of proteins that make up the intercellular 

junction complexes between neighboring enterocytes. 

This allows a greater absorption of LPS, and, therefore, a 

 (14)more signi�cant alteration of brain function . (Table 1).

LPS, after absorption through the enteric mucosa, 

stimulates the intestinal immune system to produce 

proin�ammatory cytokines and sensitize and stimulate 

vagal and spinal afferents. On the other hand, through 

the bloodstream, LPS can directly reach the central 

nervous system, where they bind with TLR4 receptors to 

induce the production of proin�ammatory cytokines, 

thus determining the in�ammatory processes that alter 

(13)brain function . 

Several studies have reported alterations in the gut 

microbiota composition in children with ASD. A greater 

representation of members of the Clostridiales family 

and an increase in the populations of Sutterella and 

Ruminococcus. As a result of intestinal dysbiosis, there 

is systemic exposure to an excessive amount of LPS 

(lipopolysaccharides) and other bacterial factors, which 

through the "gut-brain axis" alter brain function, thus 

causing the behavioral problems seen in children with 
  (11)ASD .

PROBIOTICS

Probiotics are live microorganisms considered 

bene�cial for human health, generally belonging to 

Gram-positive taxa (that is,  Lactobacillus and 

B i � d o b a c t e r i u m ) ,  a n d  r e c e n t l y  d e � n e d  a s 

"psychobiotics", since they could be a therapeutic tool 

to restore the balance of the intestinal microbiota and 

promote proper brain function through the "gut-brain 
 (12)axis" . The term "gut-brain axis" refers to a complex 

two-way communication network between the gut and 

t h e  b r a i n .  T h i s  n e t w o r k  i s  i n v o l v e d  i n 

neurodevelopment, as well  as in a variety of 
  (11)neuropsychiatric diseases, including ASD . 

The signals from the brain are intended to regulate 

digestion through the autonomic nervous system and 

neuroendocrine factors. Signals that originate in the 

gut on their way to the brain  consist of neural messages 
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Behavior improvement (ATEC scores 
and participant feedback)

West R, et al.
2013 (72)

Parracho, et al.
2010 (73)

Lactobacillus acidophilus, casei y
 delbrueckii.
3 times a day for 21 days

Lactobacillus plantarum

n=33
3-16 years

n= 39 
4-16 years

ATEC: Autism Treatment Evaluation Checklist

Lower levels of Clostridium in feces. 
No big differences in behavior.

Yen et al. found a decrease in ASD symptoms, anxiety, 

hyperactivity and impulsivity, and de�ance after 1 

month of treatment based on Lactobacillus plantarum 

PS128, 3 × 1010 CFU in capsules. Participants were 

allowed to continue their regular medications and 

therapies, with the exception of antibiotics, and were 

asked to refrain from consuming yogurt or probiotic 
 (17)products during the study period . 

Kaluzna-Czaplinska et al. They administered an oral 

supplement of Lactobacillus acidophilus twice a day for 

2 months to a group of children with ASD, �nding 

signi�cant metabolic changes and an improvement in 

the ability to follow orders and in concentration after 
  (11)this period of time . 

Existing probiotic lactobacilli and bi�dobacteria are 

suitable for babies and children. Several studies have 

shown that products containing lactobacilli and 
  (20)bi�dobacteria are well tolerated in this age group . 

Some studies have reported minor gastrointestinal 

symptoms, such as nausea, loose stools, �atulence, and 
  (18)taste disturbances in subjects receiving probiotics .  

With regard to the safety of probiotic intake, cases of 

infection by lactobacilli and bi�dobacteria are 

extremely rare and are estimated to represent between 
  (19)0.05% and 0.4% . 

Vitamin B6 (pyridoxine) is a water-soluble vitamin that 
 (21)acts as a coenzyme  important in several reactions 

involved in the metabolism of lipids, carbohydrates, 

and amino acids. 

VITAMINS B6, B9 and B12

Probiotics may represent a treatment in disorders 

where dysbiosis and increased intestinal permeability 

have been reported. Probiotics can stabilize the 

mucosal barrier by increasing mucin expression, its 

antiproliferative activity in Clostridium species, 

stimulating mucosal immunity (secretory IgA) and 
  (11)synthesizing antioxidant substances . 

In a study by Manman et al., thirty-seven children with 

ASD were treated with 4-week applied behavior 

analysis (ABA) training in combination with probiotics. 

The dose used was 6 g per day (36 billion CFUs in total). 

During the study, both groups were prohibited from 

using antibiotics, other probiotics, prebiotics, or any 

other treatment that could alter the gut microbiota. 

After the month of treatment, the researchers found a 

decrease in ASD symptoms and a decrease in 
 (16)gastrointestinal symptoms . 

Th e y  c a n  re d u ce  i nte s t i n a l  p e r m e a b i l i t y  by 

upregulating the proteins that make up the tight 

junctions between enterocytes, strengthening the 

mucosal barrier through increased mucin production, 
   (15)and through their direct anti-in�ammatory effects . 

The effect of probiotics to improve the behaviors of 

patients with ASD is also due to the relief of 

gastrointestinal disorders. The most frequently 

reported gastrointestinal symptoms in children with 

ASD are altered bowel habits, chronic abdominal pain, 

re�ux, and vomiting. Of note, untreated gastrointestinal 

symptoms may increase behavioral problems in 
 (11)children with ASD . 
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Table 2. Participation of Vitamin B6, B9 and B12 in patients with ASD.

Obara T, et al.
2018 (22)

Altun H, et al.
2018 (23)

Khan F, et al. 
2021 (24)

Rossignol et al.
2021 (25)

Zhang Y, et al.
2016 (28)

Raghavan R, et al. 
2017 (29)

Zhang Z, et al.
2018 (30)

Belardo et al.
2019 (31)

n=17 
8.8 years

n=105 
3-12 years

n=50

-

n=64
 
n=1257

n=401

n=120
3-8 years

Vit B6 Administration.

Vit B6, B9 and B12 measurement, 
ELISA analysis.

Randomized, double-blind, 
placebo-controlled trial.

Systematic review of 17 
publications.

Postmortem samples from 
the frontal cerebral cortex.

Prospective study

DNA extraction from blood cells.

Urine collection and metabolite 
extraction.

Improvement in 17% of cases.

Signi�cantly low levels. 

Vit B6 and magnesium 
combination: neurobehavioral 
improvement.

Vit B12 effectiveness: very well 
tolerated and safe.

Abnormally lower Vit B12 levels.

In optimal concentrations: 
improvement of signs and
symptoms.

Genetic disorders in the 
metabolism of Vit B12 and B9
 increase the risk of ASD.

Reduced concentrations of 
Vit B6, B9 and B12.

neurotransmitters, as well as mineral and vitamin 

de�ciency associated with abnormal bowel function 

and impaired immune systems, occur in individuals 

with ASD.

.High-dose vitamin B6 supplementation with 

magnesium has been studied in many double studies. 

blinded placebo-controlled studies, and almost all 
 reported improvements in behavioral manifestations

(24) , therefore, the studies recommended the bene�cial 

effect for patients with ASD (Table 2).

Vitamin B6 also participates in the synthesis of 
neurotransmitters such as serotonin, aminobutyric 

 (23)acid, dopamine, noradrenaline, and epinephrine . 
Abnormal        biochemical      synthesis        of         these 

There are three inactive conformations of vitamin B6 
(pyridoxal, pyridoxine, pyridoxamine), which are 
converted to its biologically active form, pyridoxal 5'-
phosphate (P5P). Low concentrations of P5P were 
found in autistic children in combination with low 
activity of the enzyme pyridoxal kinase that converts 

  (22)pyridoxal to P5P . 

Vitamin B12 (cobalamin) exists in multiple forms, 
including methylcobalamin and adenosylcobalamin, 
cofactors for methionine synthase and methylmalonyl 

  (25)CoA mutase, respectively . The metabolically active 
form of vitamin B12, methylcobalamin, is an essential 
cofactor for the folate-dependent methylation of 
homocysteine        to      methionine     by        methionine
synthase.

ASD is associated with decreased absorption of vitamin 
B12 which has been attributed to poor dietary intake of 

 (26)vitamin B12 , dysbiosis in the lining of the intestine 
leading to malabsorption of B12, autoimmune 

(27)antibodies, neurotoxin and heavy metal intoxication . 
that render neurons insensitive to standard doses of 
B12. High concentrations of methylcobalamin are 
required to regenerate neurons and the myelin sheath 

No. Author(s)                      Patients              Procedure Results
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In a study of 182 treated with vitamin C, it also improved 

health in patients with ASD, such as constipation in 12% 
 (37)of cases and heart problems (27%) . When children 

with ASD were supplemented for 30 weeks, a signi�cant 

improvement in sensorimotor behaviors could be 

observed due to the dopaminergic effects of this 
 (33,38)vitamin .  (Table 3)

Vitamin C is a powerful antioxidant that can neutralize 

and eliminate oxidants, such as highly reactive 

molecules generated in metabolic processes in the 

brain, but also in other organs. It is vital in tissue growth, 

synthesis of vasoactive agents, immune regulation, and 

many other metabolic functions. The biological 

importance of this vitamin in the brain is related to the 

development of neurons, their functional maturation 

and antioxidant responses. When there is a de�ciency of 

vitamin C, neurons show decreased growth and activity, 
 as well as increased susceptibility to oxidative damage 

(35) . 

then available to regenerate vitamin E again. Therefore, 

vitamin C is particularly effective in reducing oxidative 

damage when used in conjunction with vitamin E. 

Vitamin E, vitamin C, and glutathione systems act 

s y n e rg i s t i c a l l y,  c e l l s  h ave  l ow  s t e a d y - s t a t e 

concentrations of vitamin E and ascorbate radicals, and 

vitamin loss or consumption is prevented. 

Vitamin C is an essential cofactor for proline 

hydroxylase involved in collagen synthesis. Most 

organs are affected by its presence or absence, and its 

de�ciency usually leads to corkscrew or dystrophic 

hairs, gingival hyperplasia, and weakened blood vessel 

walls. As a result of the weakening of the blood vessel 

walls, people with vitamin C de�ciency often 

experience bleeding into the skin, joints, and other 
 (36)organs . 

 (28)of the spinal cord , which is necessary for the relief of 

ASD symptoms.

Folic acid, a component of the B complex, is involved in 

different reactions such as DNA synthesis and repair and 

in methylation pathways, in particular, it helps prevent 
 the fetus from developing major congenital deformities

(29) of the brain or spine, including neural tube defects. 

Patients with ASD have been found to have folic acid 

de�ciency in the cerebrospinal �uid (CSF). This de�cit 

can be explained by the action of circulating serum 

antibodies against folate receptors. Antibodies to folate 
  (30)bind to folate receptors and block folic acid synthesis , 

thereby inhibiting folate transport to the CSF in autistic 

patients with cerebral folate de�ciency syndrome. This 

mechanism may be a  common fac tor  in  the 

pathogenesis of ASD.

Reduced vitamin C (dehydroascorbate, DHA) can 

directly regenerate vitamin E after it is converted to 

ascorbate, its oxidized form. Thiol antioxidants such as 

glutathione  can  convert   ascorbate  to  DHA,  which  is 

Several studies have shown in their results some altered 
  (31)pathways due to vitamin B6, B9 and B12 de�ciency , 

including the methionine transmethylation and 

transsulfuration pathways, which justi�es the well-

known protein and DNA hypomethylation observed in 

ASD.

VITAMIN C 
Vitamin C supplements reduce brain in�ammation, 

improving pathological behavior problems in people 
 (32)with ASD . In patients with ASD, mitochondrial 

dysfunction and oxidative stress are common, which 
 (33)can be treated with vitamin C . In a randomized, 

double-blind, placebo-controlled vitamin and mineral 

treatment study, children with ASD treated with vitamin 

C signi�cantly reduced oxidative stress. These increased 

levels of vitamin C were suggested to be bene�cial in 
 signi�cantly reducing oxidative stress in these patients

(34) .
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Table 3. Studies of the role of vitamin C in developing signs and symptoms in patients with ASD.

Núñez, et al.
2020 (32)

Pangrazzi, et al.
2020 (33)

Karhu, et al.
2021 (34)

Pangrazzi, et al.
2020 (35)

Raffe, et al.
2019 (36)

Adams, et al.
2021 (37)

Bjørklund et al.
2019 (38)

-

-

-

-

n=1

n=1286

-

Nutrition in relation to 
etiology and symptomatology.

Summary of studies using 
antioxidants in their interventions
for ASD.

Summary of studies on dietary 
supplements (vitamins A, C, 
B6 and B12; magnesium and folate).

Studies on de�ciencies in the 
vitamin-based antioxidant network. 

Single case report.

NAC: N-acetylcysteine

National Survey on the efficacy
of treatment focused on 
nutraceuticals.

Efficiency and safety in vitamin 
treatments.

Improve behavior 
problems.

Vit C supplementation
 improved sensorimotor 
behaviors.

Vit C signi�cantly reduced
 oxidative stress.

Glutathione, Vit C and NAC: 
behavior improvement.

Vit C de�ciency.

Improvement of constipation, 
aggression, agitation, and 
gastrointestinal problems.

Improved sensorimotor
behavior.

GLUTEN
For decades, gastrointestinal conditions have been 

 (39)considered an important part of autistic patients . 

These symptoms are generally: constipation, diarrhea, 

abdominal pain, and re�ux, their prevalence in children 

with ASD ranges from 23% to 70%, since the degree of 

severity of ASD correlates with the appearance of 
 (40,41)symptoms .

Gluten is a protein complex found in foods that come 
 (42)from wheat, oats, rye, and barley, among other foods .   

It is composed of two main classes of proteins: 90% 

gliadin (a prolamin) and glutenin (a glutelin) , lipids 
 (43)(8%), and carbohydrates (2%) .  Gluten digestion 

begins with the enzymes gastrointestinal elastase 3B 

(CEL3B), elastase 2A (CEL2A), and carboxypeptidase A1 

(CBPA1) enzymes, capable of digesting gluten in 
 (44)humans .  Then, through various studies, it was 

possible to determine that the intestinal permeability 

increased by gluten is due to a protein called zonulin, 

which is going to be in charge of opening the pores of 

the  intestinal    wall.    Furthermore,    tests   in    healthy 

Children with ASD sometimes have digestive and extra 

digestive symptoms. Digestive symptoms include 

abdominal pain, heartburn, chronic diarrhea, 

�atulence, hypersalivation, vomiting, regurgitation, 

weight loss, rumination, bruxism, irritability, dysentery, 

constipation, fecal impaction. Regarding extra 

digestive symptoms, respiratory, neurological, and 

dermatological disorders can be found, such as upper 

respiratory tract infections, eczema, atopic dermatitis, 
  (46)and pruritus .

subjects  of a gluten-free diet suggest that it produces a 

reduction in the intestinal �ora, an increase in 

opportunistic pathogens, and immunosuppressive 
(41)effects .  In patients with ASD, it is possible to 

demonstrate a dysbiosis generated by the imbalance of 

intestinal bacteria, which is why toxins that are released 

by said bacteria are present in the bloodstream, causing 

the activation of TNFα, which is responsible for 
(45)producing proin�ammatory cytokines .  

Author(s)                      Patients              Procedure Results
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Table 4. Participation of gluten in the diet of patients with ASD.

Marí S, et al.
2016 (47)

Serrato S, et al.
2018 (74)

Hernandez A, et al.
2017 (75)

Gonzales D, et al.
2020 (76)

Ghalichi, et al.
2016 (77)

Hyman, et al.
2016 (78)

Harris C,Card  B.
2012 (79)

 n=105  

n=15
3-12 years

n=26 
3-12 years

n=37 

n=80

n=14 
3-5 years

n=13 
5 - 12 years

Gluten-free and casein-free diet / 
regular diet.

Gluten-free and casein-free diet
with omega-3 supplementation
Duration: 8 weeks

Gluten-free and casein-free diet.
Duration: 10 weeks

Gluten-free and casein-free diet / 
regular diet.
Duration 12 months

Autism Diagnostic Interview-
Revised (ADI-R). ROME III 
questionnaire. GARS-2 
questionnaire.

Gluten-free and casein-free diet
Duration: 30 weeks

GARS: Gilliam Autism Rating Scale

free diet casein

Gluten-free diet improves 
quality of fat intake.

Behavior improvement.

Decrease in gastrointestinal 
symptoms.

No signi�cant results.

Gluten-free diet is effective in 
controlling gastrointestinal and 
behavioral symptoms.

Provides no evidence to support 
use.

Continued and well-controlled r
esearch is needed.

levels of proin�ammatory cytokines and increased 

symptoms(48) (Table 4).

Children with ASD who consumed cow's milk or gluten-

containing foods have been shown to have higher 

Many people with ASD have an intolerance(47) or food 

hypersensitivity to different proteins, so it is advisable 

to follow a gluten-free diet in this case since an 
 

 (49)improvement in intestinal problems has been seen .  

OMEGA-3

Omega 3 polyunsaturated fatty acids such as 

eicosapentaenoic acid (EPA) and docosahexaenoic acid 

(DHA) are the fatty acids found in �sh oil. These acids 

reduce the synthesis of proin�ammatory mediators by 

acting as competitive inhibitors of omega 6. The 

important role of omega 3 highly unsaturated fatty 

acids is to reduce plasma triglyceride levels and 

optimize cholesterol concentrations. They also have 

antithrombotic, antiarrhythmic, and vasodilator 

properties,  which   protect  the   cardiovascular  system

Some evidence showed that omega-3 could improve 

the course of chronic in�ammatory diseases related to 
 (51)the pathophysiology of ASD .  In 2017, through 3 

Randomized  Clinical  Trials ( RCTs),  only  a small but not 

There has been an increased interest in the action of 

omega-3 fatty acids in psychiatric patients and the 

treatment of various mental illnesses. The fundamental 

reason is its main action in modifying the synaptic 

membrane. Among psychiatric diseases, one of them 

being ASD, long-chain omega-3 fatty acids have been 
   (50)tested for treatment .  

and signi�cantly reduce cardiovascular mortality(50). 

EPA and DHA are crucial for fetal development and 
   (51)neuronal, retinal, and immunological functions .  

Author(s)                      Patients              Procedure Results
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pregnant women, it can �uctuate between 200 and 
  (57)1000 mg/day . 

In the second double-blind, placebo-controlled RCT, 

favorable results on core symptoms of ASD were not 

obtained in a group of 48 children with ASD for six 

months with DHA 200 mg/day supplementation. And 

�nally, in the third RCT, it did not support the hypothesis 

that supplementation with high doses of HUFA (1.5 g 

EPA AND DHA/day) in children with ASD provides any 

bene�t in improving central symptoms.

The �rst RCT treated �fty-seven children with ASD who 

presented hyperactivity, for six weeks with a dose of 

1.3g/day of omega-3 polyunsaturated fatty acids in 

parallel with a placebo. Several improvements in 

stereotypy and lethargy were found. 

In a case report study, improvements were found after 

treatment with EPA administered at a dose of 1g/day for 

the �rst time, then ascending to a dose of 3g/day, all 

over a period of four weeks. Finally, the expected results 
 (59)of the eight-month follow-up were bene�cial . In 

2021, the effects of omega-3 polyunsaturated fatty 

acids were studied. The results of several RCTs showed 

improvement in some core symptoms of ASD, such as 

hyperactivity, lethargy, and stereotypy.

The consumption of omega 3 is very important in the 

third trimester of pregnancy since it is there where they 

are incorporated into the retinal and neuronal tissues (it 

a ff e c t s  c o g n i t i o n ,  l e a r n i n g ,  b e h a v i o r,  a n d 

reproduction), also after birth, during the following 10 
(58)months of life . In 2016, the evidence that could be 

obtained from three RCTs was insufficient at that time 

to determine if HUFAs (highly unsaturated fatty acids) 

are bene�cial for ASD. In the �rst RCT, which was 

double-blind, randomized, and placebo-controlled, 

was carried out in 13 children between the ages of 5 and 

17 years with ASD. Taking 840 mg/day of EPA plus 700 

mg/day with DHA showed improvements after six 

weeks in hyperactivity and stereotypic behaviors.

signi�cant bene�t of omega-3 was repor ted, 

concluding that it cannot be recommended as an 

alternative to support behavioral therapies for infants 

with ASD. Large, high-quality RCTs are needed to clarify 
  (52,59)further the role of omega-3 fatty acids .  

Studies from 2019 only found small improvements in 

hyperactivity, lethargy, and stereotypies but no 

signi�cant effect on global functioning or social 
  (53)interactions . 

A de�cit of PUFA (polyunsaturated fatty acids) omega-3 

during pregnancy is associated with maternal 

depression and the neurological development of the 

child. Likewise, there is a greater production of IL6 in 

bra in  t i ssues  and a  poorer  spat ia l  memor y. 

Epidemiological studies have indicated that low or no 

consumption of seafood containing omega-3 PUFAs 

results in offspring with poorer performance on 
 (56)neurodevelopmental measures . 

Something very important to note about the mother's 

PUFAs is that they represent the only source of omega-3 

long-chain PUFAs for the fetus. The recommendations 

established by the National Health Security Agency 

(ANSES), the European Scienti�c Committee for Food 

(ESCF), and the International Society for the Study of 

Fatty Acids and Lipids ( ISSFAL) for  excel lent 

development is around  500 mg/day of EPA and DHA.  In 

The two neurodevelopmental disorders becoming 

more prevalent are ASD and ADHD (Attention De�cit 

Hyperactivity Disorder). High omega 6 intakes and 

lower omega-3 intakes may be found to be associated 

with this increase. Lately, there are lower levels of DHA 

in children with ASD; this is because DHA is very 

important in the last trimester of pregnancy because it 

is crucial for optimal neurological development. This 

means that the excellent supply of DHA through the 

maternal diet or breastfeeding may increase neuronal 

protection in the offspring, indicating that DHA may act 
  (54)as a modi�able risk factor for ASD . 
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Table 5. Clinical studies of the role of Omega-3 in patients with ASD.

n=31
18-38 months

n=68 
5-17 years

n=282 
7-16 years

n=31 
18 a 38 months

n=117 
2.5 a 8 years

n=54 
5-15 years

n=13

n=13
5-17 years

n=48

Administration of omega-3, 
omega-6 and omega-9.

Administration of omega-3 and
vitamin E as a stabilizer.

Administration of omega-3.PO 

Administration of omega-3-6-9 vs 
canola oil.

Administration of omega-3 fatty 
acids.

Administration of DHA or placebo

BITSEA: Brief Infant Toddler Social Emotional Assessment
ASD: Autism Spectrum Disorder
BASC: Behavior Assesment System for Children

Sheppard, et al.
2017 (60)

Pallerada, et al.
2017 (61)

Raine, et al.
2018 (62)

Keim, et al.
2018 (63)

Mazahery, et al.
2017 (59)

Doaei, et al. 
2021 (64)

Yui K, et al. 
2012 (66)

Amminger G, et al.
2007 (67)

Voigt R, et al.
2014 (64)

Improvement in language, 
combined gestures and BITSEA
ASD scale score.

Improvement in social motivation
and global clinical impression.

Decreased aggressiveness and
antisocial behavior.

According to the BITSEA scale: 
decrease in symptoms.

Improved social awareness and 
social communicative
functioning.

Improvement of stereotyped 
behavior and social 
communication.

Positive effect on treatment 
patients and improvement 
against social isolation.

Improvements in hyperactivity 
and stereotyped behaviors.

According to BASC scale: 
improvement in functional 
communication.

Administration of vitamin D, 
omega-3 or both.

Administration of omega-3 and 
placebo.

Administration of triglycerides
enriched with ARA and olive oil 
placebo.

ability to concentrate, eye contact, motor skills, and 

language development. A �fth RCT with 68 children 

with ASD with PUFA supplementation, the authors 

found that during the trial, there is an improvement in 

social motivation; in addition, patients who had very 

low initial levels of omega - 3 / - 6 managed to show a 

greater effect. Finally, in the year 2021 a �nal 

investigation, the authors discovered the bene�ts with 

omega-3 treatment that included stereotyped behavior 

and social communication, as well as in the Gilliam 

Autism Assessment Scale (GARS) score in parallel with 

   (55)the control group .  (Table 5)

In the second RCT, seven children with ASD were 

treated for 4 months with large doses of AA (arachidonic 

acid) and DHA, in parallel with six children receiving a 

placebo. The result shown was an improvement in social 

withdrawal, stereotypy, and in communication.  In the 

third RCT with forty-eight children, the desired results 

were not achieved.  In another RCT, they found that AA, 

EPA, and DHA supplementation over a period of 21 days 

led to better behavior in 20 children out of a total of 30 

children with ASD; the authors concluded that PUFA 

supplementation could play a very important role in 

improving autistic characteristics as well as in their 

Author(s)                      Patients              Procedure Results
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and activity, increased susceptibility to oxidative 

damage, leading to the growth of dystrophic or 

corkscrew hairs, gingival hyperplasia and weakening of 

the blood vessel walls.

It has been shown that the association between gluten-

free and casein-free diet in patients with ASD promotes 

t h e  i m p r o v e m e n t  o f  c o g n i t i v e  s y m p t o m s , 

gastrointestinal tract, intestinal permeability and 
(45-49)hypersensitivity . It also causes an improvement in 

social behavior and communication. The time of intake 

of diets without gluten and/or casein, of at least 6 

months, is sufficient to observe its effects, showing an 

improvement in symptoms.

The intake of omega 3 has as a result, in patients with 

ASD, an increase in the words produced and the use of 

combined gestures, as well as an improvement in social 

motivation, awareness and social communicative 
 (53-59)functioning .  It also has a positive effect on 

stereotyped behavior and hyperactivity.

CONCLUSIÓN
In children with ASD, taking probiotics could improve 

behavior and achieve greater adherence to other 

treatments. Including vitamins B6, B9 and B12 improves 

both behavioral behavior as well as language. Vitamin C 

supplements have been implicated in improvements in 

behavior problems. A diet low in gluten and/or casein 

causes a slight change in gastrointestinal symptoms, 

but there is still not enough scienti�c evidence for its 

use. The consumption of omega 3 has bene�cial effects 

on signs and symptoms such as lethargy, stereotyped 

behavior, hyperactivity, communication and social 

motivation.

DISCUSSION 

I t  h a s  a l s o  b e e n  s h ow n  t h a t  p ro b i o t i c s ,  by 
accompanying other established therapies, improve 
their effectiveness, �nally achieving better adherence 
to treatment. Although it is true that a metabolic 
pathway involved in the alteration of the “brain-gut axis” 

  (11-18)has been proposed , research should be carried out 
to speci�cally understand how certain brain regions are 
affected, causing the behaviors associated with 
patients with ASD. It is suggested that more research 
with a larger number of participants should also be 
carried out to achieve a better assessment of the 
evidence of effects.

Likewise, the importance of vitamins B6, B9 and B12 
should be highlighted, since they contribute to the 
improvement in the symptoms of patients with ASD, 
mainly in their neurobehavioral development, due to 

 the important changes in the improvement of language
(24-31) , also highlighting the synergy that some of these 
vitamins have with other nutrients such as magnesium.

It has been possible to demonstrate the metabolic 
mechanisms and studies that support the effect of the 
nutrients studied in improving the symptoms of 
children with ASD. Probiotics, due to their action to 
improve the symptoms of children with ASD and relief 
gastrointestinal disturbances, constitute a good 
treatment alternative.

Vitamin C supplements reduce brain in�ammation, 
improving pathological behavior problems in people 
with ASD, by reducing mitochondrial dysfunction, 
oxidative stress and its dopaminergic action. It is 
important to mention that vitamin C is particularly 
effective in reducing oxidative damage, when used 

  (34-38)together with vitamin E .  When there is a de�ciency 
of vitamin C,  neurons  show  a  decrease  in their growth 
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