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Abstract
Background: Attention deficit hyperactivity disorder (ADHD) is a common, chronic, neurodevelopmental disorder that manifests in childhood with symptoms of hyperactivity, inattention,
and impulsivity. Ma’aljobon (a kind of whey protein) that is derived from milk during cheese
producing process is a popular dietary traditional product supposed to provide immune modulation and prevent neuropsychiatric disorder. We aimed to evaluate the efficacy of ma’aljobon
in management of Attention-deficit/hyperactivity disorder (ADHD). Materials and Methods:
In this open-label randomized, double arm, and controlled clinical trial, sixty four patients with
ADHD who referred to out-patient child and adolescent clinic of Khorshid Hospital of Isfahan, Iran, were randomly assigned in the intervention group (ma’aljobon 25 g once daily plus
standard conventional treatment (SCT)) or control group (SCT only) for a period of 8 weeks.
Scores of the Strengths and Difficulties Questionnaire (SDQ) and Conners’ Continuous Performance Test (CPT) were set as the outcome measures. Results: Parent reported hyperactivity
scale of SDQ showed a significant decrease in the intervention group compared to the control
group (P=0.04). However, no significant between groups differences were observed in other
scales of parent-reported SDQ. Also, according to the results of CPT, there was a significant improvement in the intervention group regarding attention and focus score (P=0.01). Conclusion:
Ma’aljobon might be considered as a complementary remedy for improving hyperactivity, attention and focus of children with ADHD. However, further researches with larger sample size
and longer duration should be done for achieving more reliable results. [GMJ.2020;9:e1690]
DOI:10.31661/gmj.v9i0.1690
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Introduction

A

ttention deficit hyperactivity disorder
(ADHD) is a common, chronic, neurodevelopmental disorder that manifests in childhood with symptoms of hyperactivity, inattention, and impulsivity [1]. It affects 5% to
9% of school-aged children. ADHD adversely
affects behavioral, cognitive, emotional, and
social functions. Moreover, it can lead to secondary problems during adulthood including
academic underachievement, increased risk
of serious accidents, underemployment, and
premature mortality [2]. Etiology of ADHD
is complicated, not fully determined, and has
a multi-factorial origin. Genetic, environmental, and neural factors might be involve
in the neurobiologic readiness for ADHD [3].
Treatment is multimodal, often using different educational, behavioral and pharmacologic modalities [4-6]. Unfortunately, its medications have several side effects and need
careful monitoring. Moreover, educational
and behavioral modalities are expensive and
time consuming. Therefore, the trend to use
complementary and alternative medicine for
management of ADHD is increasing [7-11].
Ma’aljobon is a kind of whey protein that is
traditionally used in Persian medicine for different diseases [12]. Whey that is a protein
complex derived from milk during cheese
producing process is considered as a functional food with numerous health benefits. Today,
whey protein is a popular dietary product supposed to provide immune modulation [13-15]
and prevent neuropsychiatric disorder [16-19].
The lactoferrin, beta-lactoglobulin, alpha-lactalbumin, glycomacropeptide, and immunoglobulins are the main biological components
of whey. It has immune-enhancing properties
and is able to act as an antioxidant, antitumor, hypolipidemic, antihypertensive, antibacterial, antiviral, and chelating agent [17,
20, 21]. A previous study have showed that
whey protein consumption decreased the cortisol concentrations, and prevented depressive
feelings during acute stress through increasing serotonin [22]. Another study concluded
that whey protein improved cognitive performance in stress-vulnerable subjects via increased brain tryptophan and serotonin activ-
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ities [23]. However, the efficacy of this dairy
remedy has not been previously evaluated in
ADHD. Therefore, we designed a controlled,
open-label, randomized clinical trial to evaluate the safety and efficacy of ma’aljobon in
management of ADHD.
Materials and Methods
Trial Design
In this open-label randomized, controlled
clinical trial, we investigated the safety and
efficacy of ma’aljobon powder in management of children with ADHD.
Participants
This study was carried out in the outpatient
child and adolescent clinic of Khorshid Hospital of Isfahan, Iran from October 2016 to
May 2017. The inclusion criteria in this study
were school children (both of boys and girls)
aged 6 to 13 years with a confirmed clinical
diagnosis of ADHD (according to Diagnostic
and Statistical Manual of Mental Disorders -5
criteria). Informed consent form was signed
by parents to enroll their child in the study.
The exclusion criteria were having any significant physical impairment, history of a pervasive developmental disorder, schizophrenia,
bipolar disorder, severe depressive episode,
epilepsy or heart disease, and intelligence
quotient (IQ) below 80.
Intervention
At first, the children were visited by a pediatrician and cases of ADHD were diagnosed.
All eligible children with ADHD were divided into two parallel groups. Patients were
randomly assigned to receive either ma’aljobon powder (as a complementary intervention) for two months (Nowak Pharmaceutical
Co., Iran) (25 g in 100 cc water, once daily
after breakfast) as the intervention group, or
receive no intervention as the control group.
Consumption of less than 70% of ma’aljobon powder during the trial was considered as
noncompliance. It should be noted that children in both groups continued their previous
standard conventional ADHD medications.
Additionally, there was no co-intervention
(e.g. nutritional recommendation).
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Outcome Measures
The subscales scores of the Strengths and Difficulties Questionnaire (SDQ) and Conners’
Continuous Performance Test (CPT) were set
as the primary outcome measures. SDQ is a
multi-informant (parents, teachers, and older
children) behavioral screening questionnaire
for children and adolescents aged 2- 17 years
old. It measures emotional symptoms, conduct problems, hyperactivity, peer problems,
and prosocial behavior. It should be noted that
SDQ was designed by Robert Goodman and
has now been translated into several languages, including Persian. Reliability and validity
of the Persian version of SDQ are reported in
previous studies [24]. Additionally, CPT was
used to analyze the problems of inattention.
Scores of omission and commission indicate
the participants’ performance in this test. Reliability and validity of the Persian version of
CPT have been reported in previous studies
[25].
Sample Size
According to previous similar studies [26, 27]
and by taking two-sided significance level of
0.05 and power of 80% into account, the sample size was calculated 29 participants in each
group, and with a 10% drop rate, this number
reached 32 participants in each group.
Safety Assessment
Before selecting the sample by questioning
the parents and reviewing the children’s medical records, we made sure that there was no
sensitivity to dairy products. All of the parents
were requested to inform the research team
of any side effects, including gastrointestinal problems (such as bloating, diarrhea and
constipation), headache and allergic reactions.
Also, the children were visited every month
by a pediatrician.
Randomization
Convenience sampling was done for all participants who referred to out-patient child
and adolescent clinic of Khorshid Hospital
of Isfahan, Iran. Sixty four eligible patients
were randomized in two parallel groups. A
non-stratified block randomization list (equal
blocks) was created by an epidemiologist
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using Number Cruncher Statistical System.
Then, the eligible children were assigned into
two arms by the researcher according to the
randomized list.
Ethical Issues
This clinical trial is in compliance with the
Declaration of Helsinki (1989 revision). It
was reviewed, accepted, and monitored by
the Ethics Committee of Yazd Shahid Sadoughi University of Medical Sciences (identification number: 17/1/296633/p). Moreover,
the trial was registered by Iranian Registry
of Clinical Trials with the following code:
IRCT20180303038930N1. Informed consent
form was signed by the parents to enroll their
child in the study. In addition, verbal consent
was obtained from the participating children.
Statistical Methods
Data analysis was done using Statistical Package for the Social Sciences software, version
15 (SPSS Inc., Chicago, IL, USA). The mean
and standard deviation of the dependent variables were reported separately for each group.
The Mann–Whitney U test was used for statistical comparison of data before and after the
intervention. The Wilcoxon test was used to
find out the changes in the outcomes between
the two groups of the trial. P-values more than
0.05 were considered insignificant.
Results
Patients’ Enrollment
From October 2016 to May 2017, seventy
six children and adolescents were assessed
for eligibility. Sixty-four eligible participants
were randomized into two groups (32 members), (allocation ratio 1:1). During the study,
8 patients in the intervention group and 11 in
the control group were excluded due to lack
of willingness to continue cooperation. Figure-1 is the CONSORT flowchart of the study
groups’ allocation, intervention, follow up,
and analysis.
Baseline Characteristics
The mean age of the children in the trial was
9.39 (±1.99) and 9.37(±2.37) years in the
intervention and control groups, respective-
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Enrollment

Assessed for eligibility (n=76)

Excluded (n=12)
Not


meeting inclusion criteria (n=7)

Declined to participate (n=5)

Randomized (n=64)

Allocation
Allocated to intervention group (n=32)


Allocated to control group (n=32)

Received complementary intervention (n=32)



Received "no additional intervention" (n=32)

Follow-Up
Lost to follow-up (n=11)

Lost to follow-up (n=8)


6 personal reasons,
enuresis, 1 mild itching

Analysed (n=24)


1



increased

Analysis

Excluded from analysis (n=0)

7 personal reasons, 2 migration, 2
symptoms worsening

Analysed (n=21)


Excluded from analysis (n=0)

Figure 1. Flow diagram of the groups' allocation, intervention, follow-up, and the analysis in both groups of the study

ly. No significant difference was shown between the two groups of the study (P=0.922).
Among the children, 19 boys and 2 girls were
in the control group and 18 boys and 6 girls
were in the intervention group. No significant
differences were observed in sex distribution
among the two groups of the trial (P=0.168).
All variables were compared with baseline
scores and there was no significant difference
between the study groups at baseline (P>0.05,
Tables-1 and 2).
Clinical Response
As shown in Table-1, parent reported hyperactivity scale showed a significant decrease
in the intervention group from 7.19(±2.20) to
6.00(±2.00) compared to the control group,
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from 7.61(±1.75) to 8.00(±1.68) (P=0.044).
However, no significant differences were observed in other scales of parent-reported SDQ
between the two groups. Teacher-reported
SDQ scores are presented in Table-2. There
was only a slight worsening of prosocial behavior score in the control group when compared to its baseline score. Nevertheless, no
significant between group differences were
observed in the scales of teacher-reported
SDQ. According to the results of CPT, there
was a significant improvement in the intervention group regarding attention and focus score, from 8.83(±4.22) to 11.12(±4.37)
(P=0.013, Table-3).
Safety and Tolerability
No significant side effects were observed with
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Table 1. Mean Scores of Parent Reported Strengths and Difficulties Questionnaire of the Two Groups of
the Study before and after the Intervention

Strengths and Difficulties
Questionnaire (SDQ) Scales
Emotional Symptoms Scale

Conduct Problem Scale

Hyperactivity Scale

Peer Problem Scale

Prosocial behavior Scale
*

Wilcoxon test

**

Study
Before
After
P-value* P-value**
Groups
(Mean ± SD) (Mean ± SD)
Intervention 5.142±2.22
4.71±2.42
0.49
0.88
control
4.50±1.94
4.21±2.25
0.57
P-value***
0.34
0.50
Intervention
4.09±2.27
4.95±2.60
0.42
0.55
control
4.44±2.20
4.38±2.25
0.67
P-value***
0.63
0.48
Intervention
7.19±2.20
6.00±2.00
0.09
0.04
control
7.61±1.57
8.00±1.68
0.77
P-value***
0.51
0.002
Intervention
4.38±1.53
3.73±1.82
0.50
0.66
control
3.88±1.90
4.16±2.40
0.95
P-value***
0.39
0.54
Intervention
7.33±1.87
7.47±1.77
0.43
0.62
control
7.64±2.59
6.88±2.57
0.09
P-value***
0.68
0.42

Mann-Whitneytest ***Independent t-test

Table 2. Mean Scores of Teacher Reported Strengths and Difficulties Questionnaire of Two Groups of the
Study before and after the Intervention

Strengths and Difficulties
Questionnaire(SDQ) Scales

Study
Groups
Intervention

Before
After
P-value* P-value**
(Mean ± SD) (Mean ± SD)
3.95±2.92
4.00±2.11
0.89
0.43

Emotional Symptoms Scale

Conduct Problem Scale

Hyperactivity Scale

Peer Problem Scale

Prosocial behavior Scale

*

Wilcoxon test
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**

control

3.07±2.09

2.85±2.14

P-value***
Intervention
control
P-value***
Intervention
control
P-value***
Intervention
control
P-value***
Intervention
control

0.31
2.75±2.33
4.00±2.42
0.13
6.31±2.49
7.20±2.42
0.29
4.20±1.90
4.00±2.36
0.78
5.77±2.97
5.42±2.62

0.12
3.40±2.13
3.57±2.37
0.83
6.22±2.36
6.00±2.67
0.78
3.85±2.35
4.33±2.73
0.58
6.71±2.59
6.64±2.67

P-value***

0.73

0.93

0.52

0.15
0.36

0.06

0.90
0.05

0.18

0.67
0.59

0.55

0.32
0.01

0.60

Mann-Whitneytest ***Independent t-test
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whey protein. In one case, ma’aljobon exacerbated the itching of the neck, and, in another
case, whey protein exacerbated enuresis.

to previous studies, cognitive activity of the
brain increases when the serotonergic activity of the brain increases. Serotonin precursor
tryptophan uptake into the brain depends on
the nutrients that influence the availability of
tryptophan. Moreover, a diet-induced increase
in tryptophan possibly raises the brain serotonergic activity and recovers the cognitive
performance, mainly in high stress-vulnerable
subjects. Whey protein is rich in alpha-lactalbumin. Therefore, it can increase the ratio
of plasma tryptophan to the sum of the other
large neutral amino acids and improve cognitive performance. Markus et al. demonstrated
that whey protein could improve cognitive
and coping ability in severe stress cases [23].

Discussion
In this open-label randomized double arm
controlled clinical trial, the effect of ma’aljobon in management of ADHD was investigated and the results showed that the children’ hyperactivity (according to the parent’s
report) was significantly improved after the
study in the intervention group in comparison
to the control group. Also, whey consumption resulted in a significant improvement in
the attention and focus score after 2 months.
To the best of our knowledge, this is the first
study that examined the efficacy of ma’aljobon as a kind of whey protein in management
of children with ADHD. In recent decades,
many studies have been done on the biological and therapeutic effects of whey protein.
This diary product has been studied in different clinical trials on a wide variety of diseases
such as cancer, AIDS, hepatitis, cardiovascular diseases, and osteoporosis [17, 28-34].
Conversion of intracellular amino acid cysteine into glutathione, as an intracellular antioxidant, is described as the primary mechanism
of whey protein. Whey is also rich in amino
acids containing sulfosalemic: cysteine and
methionine. Whey protein increases the cellular activity by increasing the concentration
of amino acids inside the cell and converting
them into glutathione [35, 36]. According

Study Limitations
For a more comprehensive understanding of
the results, we should consider the limitations
of our study. The small number of participants
was the main limitation of this study. Considering the trend of the changes in the outcome
measures of the study, if we had a larger sample size, we would possibly reach more reliable
results. Lack of a placebo group was another
limitation of this study which caused it to be
designed as an open-label model and its own
biases. In addition, it would have been beneficial for increasing the reliability of the results
to add some other questionnaires to assess
both symptoms and functional impairment of
children with ADHD. This should be added as
a suggestion for future research. Using only a
fixed dose of whey protein and the short pe-

Table 3. Mean Scores of Conners’ Continuous Performance Test (CPT) of the Two Groups of the Study
before and after the Intervention

Conners’ Continuous
Performance Test (CPT) scores
Attention and focus

Impulsivity

Vigilance
*

6

Wilcoxon test

**

Study
Groups
Intervention
control
P-value***
Intervention
control
P-value***
Intervention
control
P-value***

Before
(Mean ±SD)
8.83±4.22
8.60±5.08
0.86
22.79±26.56
13.10±20.64
0.19
1.01±0.30
0.90±0.42
0.36

Mann-Whitneytest ***Independent t-test

After
(Mean ±SD)
11.12±4.37
9.95±4.80
0.40
21.83±24.09
13.70±21.40
0.24
0.99±0.28
1.18±0.39
0.07

P-value*

P-value**

0.013
0.392

0.33

0.414
0.137

0.12

0.648
0.218

0.11
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riod of follow-up were the other limitations.
Also, recording daily diet, parents’ level of
education, and the socioeconomic status of the
families and their number of children should
be kept in mind for future research. They may
affect the intervention’s outcome as possible
confounding factors. Although two months
is the standard time for evaluating ADHD
treatment, longer follow-up of patients may
have different results about the effectiveness
of whey protein in the treatment of ADHD.
Due to the chronic nature of the ADHD and
the need for long-term treatment for patients,
a long time intervention is required.
Conclusion
Results of this trial showed that ma’aljobon
might be considered as a complementary therapy for improving hyperactivity, attention
and focus of children with ADHD. However,

Mostajeran Z, et al.

it seems that it has no effect on the emotional
symptoms, conduct problems, peer problems,
and prosocial behavior. Hence, conducting
studies in a longer period of time with larger
trial sample size and removing our limitations
are required for making more consistent opinions on whey protein use in ADHD.
Acknowledgement
This study was a part of a PhD thesis by Dr.
Zeinab Mostajeran. The authors thank the research vice chancellery of Yazd University of
Medical Sciences for funding supports. The
authors also thank Dr N. Shokrpour for the
linguistic editing of this manuscript.
Conflict of Interest
None declared.

References
1.

2.

3.

4.

5.

Willcutt EG. The prevalence of DSM-IV
attention-deficit/hyperactivity disorder: a
meta-analytic review. Neurotherapeutics.
2012; 9(3): 490-499.
Ghanizadeh A. Psychiatric comorbidity
differences in clinic-referred children and
adolescents withADHD according to the
subtypes and gender. J Child Neurol. 2009;
24(6): 679-684.
Noorbala A-A, Akhondzadeh S. Attentiondeficit/hyperactivity disorder: etiology
andpharmacotherapy. Arch Iran Med. 2006;
9(4): 374-380.
Amiri S, Mohammadi M-R, Mohammadi
M, Nouroozinejad G-H, Kahbazi M,
Akhondzadeh S. Modafinil as a treatment
for Attention-Deficit/Hyperactivity Disorder
in children and adolescents: adouble blind,
randomized clinical trial. Prog NeuroPsychoph. 2008; 32(1): 145-149.
Mohagheghi A, Amiri S, Moghaddasi
Bonab N, Chalabianloo G, Noorazar SG,
Tabatabaei SM, Farhang S. A randomized
trial of comparing the efficacy of two
neurofeedback protocols for treatment of
clinical and cognitive symptoms of ADHD:
theta suppression/beta enhancement and theta
suppression/alphaenhancement. Biomed Res
Int. 2017; 2017.

GMJ.2020;9:e1690
www.gmj.ir

Ng QX, Ho CYX, Chan HW, Yong BZJ, Yeo
WS. Managing childhood and adolescent
attention- deficit/hyperactivity disorder
(ADHD) with exercise: A systematic review.
Complement Ther Med. 2017; 34: 123-128.
7. Pellow J, Solomon EM, Barnard CN.
Complementary and alternative medical
therapies for children with attention-deficit/
hyperactivity disorder (ADHD). Altern Med
Rev. 2011; 16(4): 323.
8. Arnold LE. 78.1 Complementary and
Integrative Medicine in Attention-Deficit/
Hyperactivity Disorder.J Am Acad Child Psy.
2017; 56(10): S116.
9. Dehkordian P, Hamid N, Beshlideh K. The
effectiveness of mindful parenting, social
thinking andexercise on quality of life in
ADHD children. Int J Pediatr Obes. 2017;
5(2): 4295-4302.
10. Anheyer D, Lauche R, Schumann D, Dobos
G, Cramer H. Herbal medicines in children
with attention deficit hyperactivity disorder
(ADHD): A systematic review. Complement
Ther Med. 2017;30: 14-23.
11. Sarris J, Kean J, Schweitzer I, Lake J.
Complementary medicines (herbal and
nutritional products) in the treatment of
Attention Deficit Hyperactivity Disorder
(ADHD): a systematic review of the
6.

7

Mostajeran Z, et al.

12.

13.

14.

15.

16.
17.
18.

19.

20.

21.

8

evidence.Complement Ther Med. 2011;
19(4): 216-227.
Navabzadeh M, Hashem-Dabaghian F,
Shojaii A, Kazemi T, Hadinia J, Ghods
T, Ghods R. The effect of a kind of whey
protein (Ma'oljobon) on Insomnia: A
randomized clinical trial. Complement Ther
Clin Pract. 2019; 34: 275-279.
Kume H, Okazaki K, Takahashi T, Yamaji T.
Protective effect of an immune-modulating
diet comprising whey peptides and fermented
milk products on indomethacin-induced
small-boweldisorders in rats. Clin Nutr
(Edinburgh, Scotland). 2014; 33(6): 11401146.
Nakamura K, Ogawa S, Dairiki K, Fukatsu
K, Sasaki H, Kaneko T, Yamaji T. A new
immune-modulating diet enriched with
whey-hydrolyzed peptide, fermented milk,
and isomaltulose attenuates gut ischemiareperfusion injury in mice. Clin Nutr
(Edinburgh, Scotland). 2011; 30(4): 513-516.
Kume H, Okazaki K, Yamaji T, Sasaki H. A
newly designed enteral formula containing
whey peptides and fermented milk product
protects mice against concanavalin A-induced
hepatitis by suppressingoverproduction
of inflammatory cytokines. Clin Nutr
(Edinburgh, Scotland). 2012; 31(2): 283-289.
Bell SJ, Forse RA, Bistrian BR, Jones
RC. Nutritional supplement for use in the
treatment of attention deficit. 1999.
Keri Marshall N. Therapeutic applications of
whey protein. Altern Med Rev. 2004; 9(2):
136-156.
Ignowski E, Winter AN, Duval N, Fleming
H, Wallace T, Manning E, Koza L, Huber K,
Serkova NJ, Linseman DA. The cysteinerich whey protein supplement, Immunocal®,
preserves brain glutathione and improves
cognitive, motor, and histopathological
indices of traumatic brain injury in a mouse
model of controlled cortical impact. Free
Radical Bio Med. 2018; 124: 328-341.
Garg G, Singh S, Singh AK, Rizvi SI. Whey
protein concentrate supplementation protects
rat brain against aging-induced oxidative
stress and neurodegeneration. Appl Physiol
Nutr Med. 2017; 43(5): 437-444.
Madureira AR, Pereira CI, Gomes AM,
Pintado ME, Malcata FX. Bovine whey
proteins–overview ontheir main biological
properties. Food Res Int. 2007; 40(10): 11971211.
Smithers GW. Whey and whey proteins—
from ‘gutter-to-gold’. Int Dairy J. 2008;

Whey Protein for ADHD Treatment

18(7): 695-704.
22. Markus CR, Olivier B, Panhuysen GE,
Van der Gugten J, Alles MS, Tuiten A,
Westenberg HG, Fekkes D, Koppeschaar
HF, de Haan EE. The bovine protein
α-lactalbumin increases the plasma ratio of
tryptophan to the other large neutral amino
acids, and in vulnerable subjects raises
brain serotoninactivity, reduces cortisol
concentration, and improves mood under
stress. Am J Clin Nutr.2000; 71(6): 15361544.
23. Markus CR, Olivier B, de Haan EH. Whey
protein rich in α-lactalbumin increases the
ratio of plasma tryptophan to the sum of the
other large neutral amino acids and improves
cognitive performance instress-vulnerable
subjects. Am J Clin Nutr. 2002; 75(6): 10511056.
24. Tehranidoust M, Shahrivar Z, Pakbaz B,
Rezaei A, Ahmadi F. Validity of Farsi Version
of Strengths and Difficulties Questionnaire
(SDQ). J Adv Cogn Sci. 2007;8(4):33-9.
25. Hadianfard H., Najarian B., Shokrkon H.,
Mehrabizadeh Honarmand M. Construction
and Validation of the Farsi Version of
the Continuous Performance Test. J
Psychol.2001,4(16),388-404.
26. Akhondzadeh S, Mohammadi M, Momeni
F. Passiflora incarnata in the treatment of
attention deficit hyperactivity disorder in
children and adolescents. Clin Prac. 2005;
2(4): 609.
27. Gromball J, Beschorner F, Wantzen C,
Paulsen U, Burkart M. Hyperactivity,
concentration difficulties and impulsiveness
improve during seven weeks’ treatment
with valerian root and lemon balm extracts
in primary school children. Phytomedicine.
2014; 21(8-9): 1098-1103.
28. Villar-García J, Hernández JJ, GüerriFernández R, González A, Lerma E, Guelar
A, Saenz D, Sorlí L, Montero M, Horcajada
JP. Effect of probiotics (Saccharomyces
boulardii) on microbial translocation and
inflammation in HIV-treated patients: a
double-blind, randomized, placebo-controlled
trial. J Aids-J Acq Imm Def.2015; 68(3):
256-263.
29. Kaur IP, Kuhad A, Garg A, Chopra K.
Probiotics: delineation of prophylactic and
therapeutic benefits. J Med Food. 2009;
12(2): 219-235.
30. Hirayama K, Rafter J. The role of probiotic
bacteria in cancer prevention. Microbes
Infect. 2000; 2(6): 681-686.

GMJ.2020;9:e1690
www.gmj.ir

Whey Protein for ADHD Treatment

31. El-Nezami HS, Polychronaki NN, Ma J,
Zhu H, Ling W, Salminen EK, Juvonen
RO, Salminen SJ, Poussa T, Mykkänen
HM. Probiotic supplementation reduces a
biomarker for increased risk of liver cancer
in young men from Southern China–. Am J
Clin Nutr. 2006; 83(5): 1199-1203.
32. Li Z, Yang S, Lin H, Huang J, Watkins PA,
Moser AB, DeSimone C, Song Xy, Diehl
AM. Probiotics and antibodies to TNF
inhibit inflammatory activity and improve
nonalcoholic fatty liver disease. Hepatology.
2003; 37(2): 343-350.
33. Nabavi S, Rafraf M, Somi M, HomayouniRad A, Asghari-Jafarabadi M. Effects of
probiotic yogurt consumption on metabolic
factors in individuals with nonalcoholic fatty
liver disease. J Dairy Sci. 2014; 97(12):
7386-7393.

GMJ.2020;9:e1690
www.gmj.ir

Mostajeran Z, et al.

34. Ebel B, Lemetais G, Beney L, Cachon R,
Sokol H, Langella P, Gervais P. Impact of
probiotics on risk factors for cardiovascular
diseases. A review. Crc Cr Rev Food Sci.
2014; 54(2): 175-189.
35. Bounous G, Gold P, Kongshavn PA.
Biologically active whey protein concentrate.
1994.
36. Gold P. The influence of dietary whey protein
on tissue glutathione and the diseases of
aging. Clin Invest Med. 1989; 12(6): 343349.

9

