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1. Introduction

Sleep is a fundamental need of man and a qualitative mode of it is
decisive in the continuance of physical and mental health; as well as
recovering from diseases [1]. Insomnia is one of the most common sleep
disorders which is defined as a difficulty in the start of sleeping or lack
of vigorous and refreshing sleep [2]. The disease, by itself or in com-
bination with other diseases, can cause problems for people. The pre-
valence of insomnia is variously reported in different countries. In India
33% of the individuals report insomnia in a period of their lives, but
13% continuously and chronically suffer from it [3]. In the studies
conducted in Iran, the percent of insomnia is reported as 59%, which is
higher than the mean universal percent [4].

Sleep duration declines with advancing age (i.e.an expected total
sleep length of 7.5h and sleep latency in 80% to 6 h and in 77% at the
age of 85). Women have a longer total sleep length and latency than
men of the same age [5]. Various complications of insomnia such as
daily fatigue, drowsiness during daytime, having problem in con-
centrating and thinking, memory complication, restlessness and agita-
tion, increasing of anxiety and depression, unsuitable social and pro-
fessional function, increased risk of traffic and industrial accidents; as
well as the high cost of curing the disease and its complications require
the significance of assessing the problem and employing treatments that
have fewer sideeffects [1,2].

Numerous researches have been done in order to find an appro-
priate drug or treatment for insomnia and various ones are still being
conducted. Benzodiazepines are frequently prescribed to treat insomnia
but they increase the probability of adverse effects such as amnesia,
slowness, sleepiness, confusion, nervousness, forgetfulness, irritability,
and dizziness [3,6]. Other therapeutic methods for insomnia include

behavior therapy, cognition therapy, biofeedback, stimulus control,
cognitive-behavioral therapy, light therapy, and chronotherapy. Com-
plementary treatments such as herbs, auricular acupuncture, relaxation
exercises, homeopathy, aromatherapy, particular diets, and nutritious
foods are also used in treating insomnia and sleep quality [7-10].

In Persian medicine, insomnia is equal to “Sahar”, which is defined
as long and abnormal sleeplessness changing the brain temperament
[11,12]. While normal sleep strengthens the body, long wakefulness
causes the body to weaken and the brain to become hot and dry-tem-
pered [13]. From this point of view, the cause of insomnia is the
warmness and/dryness of the brain's temperament; and, thus, the cold
and/moist foods and drugs can treat the complication. It is also possible
to moisten the brain by manual massage [14-16].

Ma'aljobon is a kind of whey protein that is said to have a wet and
cold temperament in Persian medicine and is recommended as a
moistening food for dry tempered patients. It is a liquid which is de-
rived down during cheese producing process through adding either
rennet or acid (e.g. lactic acid, acetic acid, or citric acid) to milk. The
whey protein, due to its important biological content has nutritive,
preventive, and curative properties. It is used in bakery, preparing
snacks, formulated baby foods, properly formulated foods for athletes,
pastry making, and processing of meat [17]. The biological elements in
the whey protein including lactoferrin, betalactoglobulin, alpha-lac-
talbumin, glycomacropeptide and immunoglobulins affect the im-
munity system. Probably, the primary mechanism that triggers these
properties is the changing of intracellular cysteine hydrochloride into
glutathione which is a powerful antioxidant. The whey protein derived
from the cheese made from cow milk has as much glutathione in-
creasing capacity as mother's milk [18].

The antioxidant property of whey protein, particularly regarding its
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glutathione increasing capacity manifests its critical effects; thus, it is
called an anti-aging product [19].

Various studies have also exhibited that whey protein consumption
increases the ability to deal with stress through increasing serotonin
[20,21]. In the American Journal of Clinical Nutrition in 2002 the re-
sults of a study regarding the effect of alpha-lactalbumin, one of the
outstanding proteins of whey, on the increase of cerebral serotonin and
the improvement of memory in those involved in stress were reported
[20]. Regarding these known and reported properties of whey protein
and high prevalence of insomnia and the disabilities following it, a drug
with more similarities to foodstuffs but without similar side-effects
Ma'aljobon (a kind of whey protein) seems to be a good choice for in-
somnia patients. Since there was no scientific study to support this
property; the current study was designed and aimed at comparing the
effect of Ma'aljobon in comparison with placebos on hypertensive pa-
tients suffering from insomnia.

2. Materials and methods
2.1. Type of study

The present double-blind, two-group randomized controlled trial
was part of the study “The effect of Ma'aljobon On Stage 1 Hypertension,
2017-2018".

2.2. Study design

Data gathering was performed from October 2017 to March 2018 in
Birjand cardiovascular Clinic (Birjand, Iran). The inclusion criteria were
insomnia complaint confirmed by ISI questionnaire (obtaining 4 or > 4
points in the first question), and age between 20 and 80 years for both
sexes. The exclusion criteria included stage 2 hypertension or higher,
end-organ disorders, having other diseases (e.g. cardiac, hepatic, renal,
diabetes, and malignancies), pregnancy, breastfeeding, specific allergy
to the interventions of the study, drug abuse (e.g. alcohol ...), taking
contraceptive tablets, psychiatric drugs, and hypnotic drugs.

ISI questionnaire is a self-reporting one that assesses a patient's
cognition of his/her own insomnia severity and consists of the fol-
lowing seven questions: 1a. The difficulty at the start of sleep, 1b. The
problem in sleep continuity, 1c. Early waking up, 2. Satisfaction with
the present sleep pattern, 3. Complication of functioning during the
day, 4. Noticeability of one's sleep problem to others 5. Upsetting and
disturbance due to sleeplessness.

The answers to the queries were based on Likert scale having 5
choices. In question 1, the answers varied from “never” to “very severe”
and won from 1 to 5 points, respectively. The answers to questions 2,
too, obtained 1-5 points; i.e. from“ very satisfied”-“very unsatisfied”. In
questions 3, 4, and 5, the answers got from 1 to 5 points; that is, varying
from “none”-“a lot”.

The Iranian version of the questionnaire has been provided by Yazdi
et al. and its reliability and validity have been approved [22]. This
questionnaire was filled out by each patient and under the supervision
of the researcher.

Determining the sample population and randomization were done
for the main study and the assessment of sleep problems of the parti-
cipants were done at the same time. Regarding a = 0.05, = 80%, and
effect size = 0.6 with respect to systolic and diastolic blood pressure;
and 20% attrition of the participants, 114 patients were calculated and
assessed for insomnia.

In order to assess hypertension, the patients were divided into two
groups A and B using a block randomized method. For random con-
cealment, the number of each case together with the letters A or B was
written down on a paper and was put into an entirely closed envelope.
In the beginning of the study, 43 cases in the drug group and 37 patients
in the placebo group had sleep and hypertension problems.

The patients in the intervention group consumed 25 g of Ma'aljobon,
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dissolved in 200 cc of warm water, both at fasting time (between 6 a.m.
and 7 a.m.) and at 6 p.m. They were advised to walk a little after
consumption and avoid sleeping or washing and without a substantial
change to their habitual food intakes. The cases in the control group
consumed the same dose of maltodextrin powder in the same way.
Since the study was a double-blind one, the same boxes for the two
kinds of powder were used and the therapist was unaware of the type of
A or B. The length of the study was 6 weeks after the end of which ISI
questionnaire was again filled up by each participant.

The hematologic factors including FBS, lipid profile, liver function
test, hematocrits, and platelets were assessed both in the beginning and
the end of the study.

2.3. Drug and placebo provision

The recommended liquid form of Ma'aljobon in Persian medicine
textbooks, because of having more than 93% moisture, is liable to
contaminate and its transportation is hard and expensive. Regarding the
largeness of the study population (i.e. about 120) and a six-week con-
sumption of whey protein and the fact that it was not available in
pharmacies it was found that whey protein production method em-
ployed in Iran Niak Pharmacology Company was similar to that of
Mirabzadeh's study to produce a qualitative sample of that re-
commended form of whey protein in Persian medicine [23]. Thus, the
dry powder of Niak's whey protein, available in Iranian pharmacies,
was used.

The complete final process of producing this kind of whey protein
powder in Niak Pharmacology Company is explained below:

First of all, 1800 kg cow milk is boiled for 20 min. Then, when its
temperature lowers to 75 C° 250 kg of oxymel and 5kg of vinegar are
mixed with the milk so that it is separated. The obtained solution is
sprayed at 250 liters per hour at the input temperature of 120 C* and
output of 50C° through a spray dryer. With regard to the tenderness of
proteins to heat, a drying freezer machine is used in the company to dry
the obtained whey protein [24]. Finally, each 300 g of it is packed in
polyethylene packages.

In our study, the placebo used was maltodextrin powder which is
produced through enzymatic hydrolysis of cornstarch using a —amylose
resulting in a lighter molecule that is called maltodextrin. The drug and
the placebo had the same dose and packages; neither the researcher nor
the patients were aware of the quality of interventions.

The primary outcome was the severity of insomnia or changing of
the score of the first question of ISI questionnaire. Finally, the data were
analyzed by SPSS software (V: 17). The comparison of scores of the ISI
questionnaire between two groups was conducted by Mann-Whitney U
test and P < 0.05 was considered as the significant level.

2.4. Ethical considerations

This study has the ethical approval of the Ethical and Research
Committee of Iran University of Medical Sciences on 21 Nov 2017;
(registration code of IR.IUMS.REC1396.9321309003). It was also re-
gistered in Iranian Registry for Clinical Trials under the code of
IRCT20140519017756N34.

3. Results

Out of 114 hypertensive patients, 80 had insomnia. Finally, 77 pa-
tients (42 from the drug group and 35 from the placebo group) com-
pleted the study and three cases that used hypnotic drugs were ex-
cluded. (Fig. 1).

The patients aged 34-80 years with the mean and standard devia-
tion of age 53.1 = 10.3. Mean age in the two groups did not show a
significant difference. Mean of the number of drugs taken as hy-
pertension lowering ones in the two groups were not statistically dif-
ferent either. Demographic characteristics of patients are presented in
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Enrolment

Assessed for eligibility
(n=114)

Excluded (n=34),

(Without insomnia)
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l
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(n=37)

Allocated to intervention group
(n=43)

Follow up
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(Because of taking narcotic drugs) *(Because of taking hypnotic drugs)

Analysis

Analyzed (n=35)
- Excluded from analysis (n=0)

Analyzed (n=42)
- Excluded from analysis (n=0)

Fig. 1. The trial flowchart.

Table 1
Demographic characteristics of patients with insomnia.
N Value
Gender No. (%)
Male 31 (40.3)
Female 46 (59.7)
Marital Status N (%)
Single 8 (22)
Married 69 (78)
Age, mean = SD 53.1 = 10.3
Weight, kg 74.1 = 10.3
BMI, kg/m?> 23.76 + 7.23
Occupational Status N (%)
Employed 42 (40)
Unemployed 35 (60)

BMI: body mass index; SD: standard deviation.

Table 1. They were 31 male and 46 female.

The scores of questions of ISI questions in the two groups before and
after intervention are demonstrated in Table 2. Moreover, comparison
of the decrease in insomnia scores is shown in Fig. 2.

Although the points allotted to the answers given to the queries of
the questionnaire were statistically identical at the beginning of the
study, at the end a significant difference between the two groups was
observed regarding the points given to question 1 answers; which re-
veals a sleeping pattern improvement in Ma'aljobon group (P = 0.001).
Moreover, it was found that sleep satisfaction level in Ma'aljobon group
was significantly higher than that in the control group (see question 2)
at the end of the study (P = 0.03).

According to Table 2, the change of the points allotted to all the
answers to ISI queries was significantly higher in the drug group
compared with the placebo group all throughout the study; e.g. the
points given to question 1 answers in the drug group and control group
was 36.2% and 7.3%, respectively (P < 0.001).
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Table 2
The score of ISI questionnaire in the two groups before and after the inter-
vention.

Questions Group Baseline After 6 weeks  Percent of score
Mean (SD) Mean (SD) changes Mean (SD)
Ql:1a,lblc Drug 4.9 (2.1) 2901.49 36.2 (27.5)
Placebo 4.1 (1.5) 3.8 (1.5 7.3 (16.1)
p value® 0.15 0.01 < 0.001
Q2 Drug 1.7 (D 1.1 (0.7) 32.9 (34.9)
Placebo 1.6 (0.8) 1.5 (0.7) 4.2 (14.2)
p value” 0.68 0.03 < 0.001
Q3 Drug 1.8 (1.2) 0.1 (0.8) 35.5 (35.3)
Placebo 1.5 (0.9) 1.3 (0.8) 5.2 (16.6)
p value® 0.25 0.28 < 0.001
Q4 Drug 1.6 (1) 1(0.7) 32 (36)
Placebo 1.4 (D 1.2 (0.8) 8.8 (24.6)
p value® 0.23 0.58 0.004
Q5 Drug 1.6 (1.2) 1(0.8) 31.8 (32.9)
Placebo 1.3 (D) 1.2 (0.9) 7.7 (23.7)
p value® 0.38 0.48 0.002

SD: Standard Deviation, Q 1a. The difficulty at the start of sleep, Q 1b. The
problem in sleep continuity, Q 1c. Early waking up, Q 2. Satisfaction with the
present sleep pattern, Q 3. Complication of functioning during the day, Q 4.
Noticeability of one's sleep problem to others Q 5. Upsetting and disturbance
due to sleeplessness.

& Mann Whitney U test for comparison between groups.

The changes of blood factors in the two groups including lipid
profile, liver enzymes, hematocrits, and platelet count did not reveal a
significant difference. Reduction in FBS, hematocrit, and platelet level
was more in the Ma'aljobon group than that in the maltodextrin group;
yet, the difference was not statistically significant.

4. Discussion

It was found that a six-week consumption of Ma aljobon improved
sleep quality in patients who suffered from insomnia and stage 1 hy-
pertension, and the difference between the two groups was significant.
In addition, patients' satisfaction with their sleep pattern was statisti-
cally higher in the Ma'aljobon consumers than group B.

After surveying the previous literature, we were certain that no
studies had been carried out aimed at assessing the curative effect of
Ma'aljobon on insomnia; thus, the present study is the first one in this
respect.

The quality of the whey protein produced through different methods
is evaluated by assessing the content of its main proteins; i.e. alpha-
lactalbumin and beta-lactoglobulin. The study by Mirabzadeh et al.
revealed that the most percentage of proteins and amino acids, they got
was under the condition in which the whey protein was taken from
100 g of milk by adding 13.7 cc of oxymel and 0.3 cc of vinegar at 75 C’;
and the amount of alpha-lactalbumin and beta-lactoglobulin were
8093 + 289ppm and 11635 * 308 ppm, respectively [23]. This
amount of protein was the most percentage in different methods of
producing whey protein; and the main way of providing it according to
Iranian traditional sources, as adopted in the present study.

Mehrbani et al. carried out a study in 2015 in which the effect of
whey protein and dodder seed on 42 patients with atopic dermatitis was
assessed. Among the outcomes of the study were elasticity increasing,
the skin softness and moisture, and treatment of insomnia as a result of
daily consumption of 30 g of whey protein powder (produced by vi-
negar) dissolved in 400 cc of water [25]. This study result about in-
somnia was in concordance with our findings.

Both melatonin and serotonin are made from tryptophan amino-
acids, which are increased by the whey protein [20]. The human body
cannot produce tryptophan and the food substances containing it are
limited [26,27]. Melatonin (N-acetyl-5-methoxytryptamine) is a hor-
mone produced in the brain, which triggers sleep [28,29]. The
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Fig. 2. Changes in insomnia severity during 6 weeks (Drug = A, Placebo = B, ISI Q. = Insomnia Severity Index questionnaire).

production and release of the hormone in the brain are concordant with
the time of the day. It decreases in the morning, but increases in the
afternoon. The light at night can prevent its production and insomnia
lowers its level [30]. There are modern drugs containing melatonin
compounds for treating insomnia [31]. In Scheer FA et al.'s study, it was
discovered that melatonin decreases blood pressure, too [32]. Their
study supports our study in that increase of melatonin level both de-
creases blood pressure and cures insomnia, as well.

Whey protein contains alpha-lactalbumin that is among the main
proteins in the body having 6% of tryptophan; so, it is among the
richest food substances that increase the body's tryptophan. The study
by P. Antila et al., which was a double-blind one having a casein pla-
cebo control group, was done on 23 cases with high stress and 29 with
low stress showing that the whey protein, due to its richness in alpha-
lactalbumin, manufactured a higher amount of tryptophan compared to
other amino acids in the plasma of both groups. As regards the possi-
bility of the increase in cerebral serotonin by tryptophan, which is more
outstanding than other aminoacids, in the high-stress group the
memory capacity had significantly increased [20]. Considering the
positive and critical role of serotonin, as a neurotransmitter in man's
neural-behavioral processes, it is certain that cerebral serotonin pro-
duction is very important as it strengthens man to cope with the psy-
chologic disorders like insomnia [20].

As mentioned above, alpha-lactalbumin is a precursor from which
tryptophan is manufactured; and a large percentage of it is used to
produce serotonin and melatonin. Thus, daily consumption of 50 g of
Ma'aljobon powder by patients having insomnia improves the sleeping
process and lowers hypertension through increasing alpha-lactalbumin,
tryptophan, and-as a result-increasing of melatonin. It is predictable
that both serotonin levels of the patients would increase and their
temper would improve, too. This can be dealt with in the following
studies. It can be said that the mechanism of improving the sleep
quality through whey protein consumption is associated with both
melatonin and serotonin level increasing. According to Persian medi-
cine , this occurrence perhaps improves insomnia because of the
moistening property of whey protein and increasing the moisture of the
nervous system [11]. Since according to Persian medicine, any drug or
food is more easily absorbed during fasting time or when the stomach is
empty, Ma'aljobon was administered in the morning fasting time and in
the evening.

In two review studies in 2014 and 2015 single herbs which were
effective on insomnia were identified; among which the most ad-
vantageous ones were Lactuca sativa L., Viola odorata, and Cucurbita
moschata whose sedative and hypnotic effects have been shown in
animal or human studies [33,34]. Feizabadi et al.'s study in 2018 de-
monstrated the positive effect of intranasal violet oil (as a moistening

agent of the brain) to those suffering from insomnia [16]. According to
Persian medicine, all the above herbs have a cold and wet/moist
nature/temperament that increases the moisture of the brain and body
tissues [14,35]. Persian medicine scholars believe that the moistening
property of a food/herb can have a positive impact on the quality and
quantity of sleep [35]. The above studies support the view of Persian
medicine regarding the role of moistening substances in the treatment
of insomnia.

4.1. Study limitations

The present study was a part of a double-blind, placebo-controlled,
randomized clinical trial titled “The effect of a product of Persian
Medicine (Ma’aljobon) on hypertensive patients referring to Birjand
CVD clinic ”. Thus, sampling and randomization were first on the basis
of systolic and diastolic blood pressure. Of course, the distribution of
various factors such as age, sex, and job/profession were made homo-
geneous in the two groups in order to study insomnia.

It is suggested that other studies with more study samples should be
done, which would only aim at exploring the effect of Ma‘aljobon on
sleeping disorders. Besides, the product must be compared with other
common hypnotic drugs regarding their effects and the extent of pa-
tients' satisfaction.

5. Conclusion

It was found that Ma'aljobon was able to reduce the severity of in-
somnia and improve sleep quality, significantly. With respect to the
availability, low cost, and no side-effects of Ma'aljobon as a food, it can
be an effective modality that can be recommended to the hypertensive
patients with insomnia along with other common medications.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at https://

doi.org/10.1016/j.ctcp.2019.01.001.

References

[1]

[2]

[3]

[4]

[5]

[6]

71

[8]

[91

[10]

[11]
[12]
[13]
[14]
[15]

[16]

[17]
[18]

[19]

R. Elliott, S. McKinley, P. Cistulli, The quality and duration of sleep in the intensive
care setting: an integrative review, Int. J. Nurs. Stud. 48 (3) (2011) 384-400,
https://doi.org/10.1016/j.ijnurstu.2010.11.006.

E. Mai, D.J. Buysse, Insomnia: prevalence, impact, pathogenesis, differential diag-
nosis, and evaluation, Sleep Med. Clin. 3 (2) (2008) 167-174, https://doi.org/10.
1016/j.jsmc.2008.02.001.

S. Saddichha, Diagnosis and treatment of chronic insomnia, Ann. Indian Acad.
Neurol. 13 (2) (2010) 94-102.

A.,S.Z. Ahmadvand, F. Ghoreishi, G.A. Mousavi, Prevalence of insomnia among 18
years old people and over in Kashan, 2010; Vol 13, No 4, Pages 313-320.city, Iran in
2008, Feyz, J. Kashan Univ. Med. Sci. 13 (4) (2010) 313-320.

M.M. Ohayon, et al., Meta-analysis of quantitative sleep parameters from childhood
to old age in healthy individuals: developing normative sleep values across the
human lifespan, Sleep 27 (7) (2004) 1255-1273 PMID:15586779.

G. Arbanas, D. Arbanas, K. Dujam, Adverse effects of benzodiazepines in psychiatric
outpatients, Psychiatr. Danub. 21 (1) (2009) 103-107 https://hrcak.srce.hr/32799.
J. Sarris, G.J. Byrne, A systematic review of insomnia and complementary medicine,
Sleep Med. Rev. 15 (2) (2011) 99-106, https://doi.org/10.1016/j.smrv.2010.04.
001.

P. Nematolahi, et al., Effects of Rosmarinus officinalis L. on memory performance,
anxiety, depression, and sleep quality in university students: a randomized clinical
trial, Complement. Ther. Clin. Pract. 30 (2018) 24-28, https://doi.org/10.1016/j.
ctcp.2017.11.004.

S.A. Ozkan, G. Rathfisch, The effect of relaxation exercises on sleep quality in
pregnant women in the third trimester: a randomized controlled trial, Complement.
Ther. Clin. Pract. 32 (2018) 79-84, https://doi.org/10.1016/j.ctcp.2018.05.008.
L. Bergdahl, et al., Sleep patterns in a randomized controlled trial of auricular
acupuncture and cognitive behavioral therapy for insomnia, Complement. Ther.
Clin. Pract. 28 (2017) 220-226, https://doi.org/10.1016/j.ctcp.2017.06.006.

Z. Feyzabadi, et al., Insomnia in Iranian traditional medicine, Iran. Red Crescent
Med. J. 16 (3) (2014) e15981, https://doi.org/10.5812/ircmj.15981.

Avicenna, The Canon of Medicine, AlMayi, Tehran, 2014.

A. AEA, Kamil al-Sinaat al-Tibbiyya vol. 1, Jallaleddin, Qom, 2008.

M. Aghili, Gharabadin-e-Kabir, The Institute for Medical History-Islamic and
Complementary Medicine, Iran University of Medical Sciences, Tehran, 2007.

M. Nazem Jahan, Exir-e A'zam vol. 1, Iran University of Medical Sciences, Institute
of Medicine History, Islamic and Alternative Medicine, Tehran, 2008.

Z. Feyzabadi, et al., Efficacy of Violet oil, a traditional Iranian formula, in patients
with chronic insomnia: a randomized, double-blind, placebo-controlled study, J.
Ethnopharmacol. 214 (2018) 22-28, https://doi.org/10.1016/j.jep.2017.11.036.
M. Daryaaei, Miraculous Dietary Effects of Milk and Diary Products, Safir-e-
Ardehal, Tehran, Iran, 2010.

Y. Hojo, Sequential study on glutathione peroxidase and selenium contents of
human milk, Sci. Total Environ. 52 (1-2) (1986) 83-91.

G. Bounous, et al., The influence of dietary whey protein on tissue glutathione and

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Complementary Therapies in Clinical Practice 34 (2019) 275-279

the diseases of aging, Clin. Invest. Med. 12 (6) (1989) 343-349.

C.R. Markus, B. Olivier, E.H. de Haan, Whey protein rich in alpha-lactalbumin in-
creases the ratio of plasma tryptophan to the sum of the other large neutral amino
acids and improves cognitive performance in stress-vulnerable subjects, Am. J. Clin.
Nutr. 75 (6) (2002) 1051-1056, https://doi.org/10.1093/ajcn/75.6.1051.

C.R. Markus, et al., The bovine protein a-lactalbumin increases the plasma ratio of
tryptophan to the other large neutral amino acids, and in vulnerable subjects raises
brain serotonin activity, reduces cortisol concentration, and improves mood under
stress—, Am. J. Clin. Nutr. 71 (6) (2000) 1536-1544, https://doi.org/10.1093/ajcn/
71.6.1536.

7. Yazdi, et al., Validity and reliability of the Iranian version of the insomnia se-
verity index, Malays. J. Med. Sci. 19 (4) (2012) 31-36 PMID:23613647.

M. Mirabzadeh, et al., Effects of heating and acidic solutions of vinegar and oxymel
on milk coagulation for identification and quantification of resulting a-lactalbumin
and P-lactoglobulin proteins in the final whey product, Anal. Chem. Lett. 5 (1)
(2015) 12-20.

N. Goyal, D. Gandhi, Comparative analysis of Indian paneer and cheese whey for
electrolyte whey drink, World J. Dairy Food Sci. 4 (1) (2009) 70-72.

M. Mehrbani, et al., The efficacy of whey associated with dodder seed extract on
moderate-to-severe atopic dermatitis in adults: a randomized, double-blind, pla-
cebo-controlled clinical trial, J. Ethnopharmacol. 172 (2015) 325-332, https://doi.
0rg/10.1016/j.jep.2015.07.003.

L. Booij, et al., Diet rich in alpha-lactalbumin improves memory in unmedicated
recovered depressed patients and matched controls, J. Psychopharmacol. 20 (4)
(2006) 526-535, https://doi.org/10.1177/0269881105057466.

S.N. Young, How to increase serotonin in the human brain without drugs, J.
Psychiatry Neurosci. 32 (6) (2007) 394-399 PMID:18043762.

Y. Qian, et al., Treatment of insomnia with melatonin in patients aged 45-60 years
old: a randomized double-blind placebo-controlled study, Sleep Med. 40 (2017)
e273.

T.L. Sletten, et al., Efficacy of melatonin with behavioral sleep-wake scheduling for
delayed sleep-wake phase disorder: a double-blind, randomized clinical trial, PLoS
Med. 15 (6) (2018) 1002587, https://doi.org/10.1371/journal.pmed.1002587.
G. Micic, et al., Circadian melatonin and temperature taus in delayed sleep-wake
phase disorder and non-24-hour sleep-wake rhythm disorder patients: an ultradian
constant routine study, J. Biol. Rhythm. 31 (4) (2016) 387-405, https://doi.org/10.
1177/0748730416650069.

M.A. Quera-Salva, B. Claustrat, Melatonin: physiological and pharmacological as-
pects related to sleep: the interest of a prolonged-release formulation (Circadin
((R))) in insomnia, Encephale (2018), https://doi.org/10.1016/j.encep.2018.06.
005.

F.A. Scheer, et al., Daily nighttime melatonin reduces blood pressure in male pa-
tients with essential hypertension, Hypertension 43 (2) (2004) 192-197, https://
doi.org/10.1161/01.HYP.0000113293.15186.3b.

Z. Feyzabadi, O. Sadeghpour, S.S. Hamedi, Intranasal hypnotic drugs used in
Iranian Traditional Medicine (ITM), Pharm. Hist. 45 (2) (2015) 36-41
PMID:26521619.

P. Petramfar, et al., Management of insomnia in traditional Persian medicine,
Forsch. Komplementmed. 21 (2) (2014) 119-125, https://doi.org/10.1159/
000360910.

Z. Feyzabadi, et al., Explanation of insomnia etiology from the viewpoint of Iranian
Traditional Medicine and its comparison with modern medicine, Med. Hist. J. 5
(14) (2013) 113-134.


https://doi.org/10.1016/j.ctcp.2019.01.001
https://doi.org/10.1016/j.ctcp.2019.01.001
https://doi.org/10.1016/j.ijnurstu.2010.11.006
https://doi.org/10.1016/j.jsmc.2008.02.001
https://doi.org/10.1016/j.jsmc.2008.02.001
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref3
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref3
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref4
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref4
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref4
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref5
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref5
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref5
https://hrcak.srce.hr/32799
https://doi.org/10.1016/j.smrv.2010.04.001
https://doi.org/10.1016/j.smrv.2010.04.001
https://doi.org/10.1016/j.ctcp.2017.11.004
https://doi.org/10.1016/j.ctcp.2017.11.004
https://doi.org/10.1016/j.ctcp.2018.05.008
https://doi.org/10.1016/j.ctcp.2017.06.006
https://doi.org/10.5812/ircmj.15981
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref12
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref13
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref14
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref14
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref15
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref15
https://doi.org/10.1016/j.jep.2017.11.036
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref17
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref17
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref18
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref18
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref19
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref19
https://doi.org/10.1093/ajcn/75.6.1051
https://doi.org/10.1093/ajcn/71.6.1536
https://doi.org/10.1093/ajcn/71.6.1536
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref22
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref22
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref23
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref23
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref23
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref23
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref24
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref24
https://doi.org/10.1016/j.jep.2015.07.003
https://doi.org/10.1016/j.jep.2015.07.003
https://doi.org/10.1177/0269881105057466
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref27
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref27
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref28
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref28
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref28
https://doi.org/10.1371/journal.pmed.1002587
https://doi.org/10.1177/0748730416650069
https://doi.org/10.1177/0748730416650069
https://doi.org/10.1016/j.encep.2018.06.005
https://doi.org/10.1016/j.encep.2018.06.005
https://doi.org/10.1161/01.HYP.0000113293.15186.3b
https://doi.org/10.1161/01.HYP.0000113293.15186.3b
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref33
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref33
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref33
https://doi.org/10.1159/000360910
https://doi.org/10.1159/000360910
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref35
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref35
http://refhub.elsevier.com/S1744-3881(18)30692-3/sref35

	The effect of a kind of whey protein (Ma'oljobon) on Insomnia: A randomized clinical trial
	Introduction
	Materials and methods
	Type of study
	Study design
	Drug and placebo provision
	Ethical considerations

	Results
	Discussion
	Study limitations

	Conclusion
	Conflicts of interest
	Acknowledgment
	Supplementary data
	References




