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Abstract 
 
Introduction: Sleep, much like eating, is a pivotal part of life. The 
mechanisms of sleep are only partly clear and are the subject of future 
intense research. Scientific evidence behind sleep-promoting supplements 
such as alpha-s1-casein tryptic hydrolysate is briefly described. These are 
reviewed using data from clinical trials. Although there are clear 
physiological connections behind these effects, the clinical relevance has to be 
studied further. This review seeks to serve as a reference for future clinical 
trials to promote sleep. Methods: Potentially eligible papers were screened at 
the title and abstract level; of which full text papers on human-based trial 
were retrieved. Papers were also identified from screening of reference lists. 
Results: A literature search was undertaken between Year 2005 to Year 2016 
using database Google Scholar. Search terms were “Effects of alpha-s1-
casein tryptic hydrolysate”. A total of seven studies were reviewed and 
summarized. Conclusion: Randomized controlled trial in human being is 
warranted to unearth the potential benefits of αs1-casein tryptic hydrolysate 
for Malaysian adults. 
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Introduction 
 
Problems in staying asleep, falling asleep, 
waking up too early every morning, are the 
primary indication of insomnia. Several 
studies denoted that approximately 25% to 
36% of adults experience occasional or 
transient insomnia1,2,3,4,5,6. Chronic insomnia 
was observed in 7.5% to 15% of adult. It is 
well evidenced that insomnia can bring to 
numerous adverse outcomes at individual 
and community levels. Chronic sleep debt 
brings to daytime tiredness and fatigue, 

impairments in cognitive functions such as 
memory loss and lacks of concentration7,8. 
Anxiety, stress and depression are usually 
observed among insomniac people9,10,11. In 
addition, studies have concluded that sleep 
insufficiency can lead to the development of 
chronic diseases such as obesity, diabetes 
mellitus and high blood pressure12,13. 
Insomnia leads to poor work performance, 
absenteeism, decreased productivity and 
enhanced work-related accidents8, raised 
healthcare costs and decreased quality of 
life14,15. 
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Insomnia is believed to be chronic if it 
happens on three nights weekly for one 
month or more. Chronic insomnia is related 
to anxiety, stress and mild depression16,17. 
Anxiety and stress influence the sleep/wake 
rhythm and alterations both in sleep 
architecture and in sleep duration18. 
 
Knowing that chronic insomnia are related 
to anxiety, stress and mild depression9,19,10, 
it may be postulated that therapies which 
decrease stress could be beneficial to 
individuals suffering from sleep disorders9. 
Stress is a psychological answer to a 
pressure of the individual’s environment, 
which can be sized up psychologically.  
 
Prolonged stress can be noxious in several 
areas such as sleep20, memory21 and feeding 
behaviour22. Stress may elevate the risk of 
chronic disorders and alter healthy lifestyle 
behaviours. 
 
Our society may have thus far 
underestimated the roles that sleep plays in 
wellness and health. Research is mounting 
that correlates “short sleep” with 
dysfunction in numerous pivotal domains of 
wellness: cognitive, metabolic and 
psychological. “Short sleep” is regarded as 
habitual sleep duration of less than six hours 
every night23. It is well evidenced that 
lifestyle factors such as poor diet, sedentary 

lifestyles and smoking are leading causes of 
mortality. In addition, chronic sleep 
deprivation has been demonstrated to be 
associated with an increased risk of all-cause 
mortality and risk of cardiovascular disease, 
obesity, high blood pressure, diabetes 
mellitus and cancer24,25,26. 
 
Living organisms have circadian rhythms or 
intrinsic biological clocks that establish the 
timing of basic physiological occurrences, 
such as the sleep/wake rhythm. These 
rhythms cycle roughly every 24 hours, and it 
is pivotal for the living organisms to 
coordinate its internal cycle to the external 
environment (daylight and night time) for 
survival and wellbeing27. The brain 
fundamentally requires changes in 
autonomic and electrical activity 
approximately every 24 hours to maintain 
homeostasis in many domains. These 
changes are necessary to enable memory and 
learning to function ideally as well as 
manage brain energy balance in order to 
rejuvenate and restore brain cells. 
 
Methods  
 
Potentially eligible papers were screened at 
the title and abstract level; of which full text 
papers on human-based trial were retrieved. 
Papers were also identified from screening 
of reference lists. 
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Figure 1.  
 
 
 
 
 
 
 
 

Topic used to derive search times: 

Effects of alpha-S1-casein tryptic hydrolysate 

Year 2005 to Year 2016; Google Scholar 

990 results retrieved from search criteria 3 results retrieved from reference list 

993 abstracts screened 

986 abstracts excluded 

- Not in English (n=13) 
- Not relevant (n=959) 

- Animal studies (n=14) 

7 abstracts retrieved from search 

7 manuscripts included in review 
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Results 
 
Table 1. Summary of human studies on alpha-s1-casein tryptic hydrolysate 

Study 
population 

Study design Sample size Dosage Description of findings 

Day-time 
workers from the 
general 
population of 
Japan28 

Double-blind, controlled, 
parallel study of five 
weeks in total, including 
a follow-up period of one 
week 
 
Data collection at 1st, 15th 
and 30th day of treatment 
period 
 

32 subjects, aged 
between 25 and 40 
years 

Two weeks  treatment 
with alpha-S1-casein 
tryptic hydrolysate 

- Sleep quality (Pittsburg Sleep Quality 
Index) 
After two weeks: 
Improves sleep quality 
After four weeks: Decreases sleep 
latency, decreases daytime dysfunction 

63 female 
volunteers 
showing at least 
one stress 
symptom in 
France29 

Double-blind, cross over 
study 
 
 

63 female volunteers Received alpha-S1-
casein tryptic 
hydrolysate for 30 days 

A significantly greater positive evolution 
of stress symptoms in five different areas 
was demonstrated in the group taking 
alpha-S1-casein tryptic hydrolysate 
compared to the one taking the placebo: 
The digestive, cardiovascular, 
intellectual, emotional and social problem 
areas 
 
The effect of alpha-S1-casein tryptic 
hydrolysate was greater in subjects 
having a high intensity score for a major 
symptom at the beginning of the study 
 

Healthy human 
volunteers facing 
successive mental 
and physical 

Randomized, double-
blinded, placebo 
controlled study 

42 healthy male 
subjects 

Two-200 mg capsules 
of alpha-S1-casein 
tryptic hydrolysate / 
placebo (bovine 

Stroop test and stroop test plus cold 
pressure test increased systolic blood 
pressure, diastolic blood pressure and 
heart rate. Lower percentage changes in 
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stress situations 
in Paris, France30 

skimmed milk powder) systolic blood pressure and diastolic 
blood pressure of the treatment group 
 
A significant decrease of the plasma 
cortisol concentration in the treatment 
group but not in the placebo group 
through the stroop test plus cold pressure 
test 
 
Heart rate remained stable in treatment 
group between the initial rest period and 
the cold pressure test unlike what 
happened in placebo group 
 

Healthy women31 Random-assignment 
double-blind trial 

27 healthy women (13 
in treated group; 14 in 
control group) 

150 mg oral intake of α-
casein tryptic 
hydrolysate for 30 days 

No difference was observed between 
treatment group and control group in low 
stress responders and high stress 
responders at Day-0. At Day-11 and Day-
31, the systolic blood pressure stress 
response was significantly lower in 
treatment group and control group high 
stress responders, while there was no 
nutrient effect in low stress responders 
 
The chronic intake of 150 mg daily 
bovine milk alpha-s1-casein tryptic 
hydrolysate reduces the systolic blood 
pressure response to the stroop test in 
high stress responder women 
 

Healthy human 
male volunteers32  

Double blind placebo 
controlled study 

40 healthy human 
male volunteers 

Two 200 mg capsules 
of hydrolysate 
(treatment group) or 

Treatment group subjects showed 
significantly lower increases in systolic 
blood pressure, in diastolic blood 
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placebo (skimmed 
milk) in the morning 
and in the evening the 
day before, and two 
other capsules in the 
morning, two hours 
before being tested 

pressure and a significant decrease in 
plasma cortisol levels in comparison with 
control group subjects 
 
No significant difference was found 
between treated and control subjects with 
respect to heart rate change 
 

Female 
volunteers in 
Korea33 

Double-blind, 
randomized, crossover, 
placebo-controlled trial 

63 female volunteers 
suffering from at least 
one disorder that may 
be related to stress 
such as anxiety, sleep 
problems and general 
fatigue 

Receive either tablets 
containing alpha-s1-
casein tryptic 
hydrolysate or placebo 
at the dose of 150 
mg/day for 30 days 
 
After a 3 weeks 
washout period, they 
were crossed over for a 
new 30-day period of 
tablets intake 
 

The 30-day treatment by alpha-s1-casein 
hydrolysate in females with stress-related 
symptoms reduced their symptoms, 
particularly in digestion, cardiovascular, 
intellectual, emotional and social 
problems 

Ten national and 
international 
calibre biathletes 
from a Military 
Base in Quebec34 

Intervention trial 10 national and 
international calibre 
biathletes from a 
Military Base in 
Quebec 

The subjects were 
subjected to four weeks 
of rigorous training and 
various blood tests were 
conducted to measure 
cortisol levels. Training 
intensity was increased 
by 10% each week 
 

The mean cortisol level in athletes taking 
alpha-s1-casein tryptic hydrolysate was 
significantly lower at week-4 compared 
to the basal level observed during the first 
week, while it was higher in athletes 
taking placebo 
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Discussion 
 
Milk proteins are among the most 
extensively consumed human food proteins. 
Milk protein comprises insoluble colloidal 
casein and soluble whey protein. Caseins 
account for 76% to 86% of the total milk 
proteins and can be characterized by major 
gene products explicitly alpha-s1-casein, 
alpha-s2-casein, beta-casein and kappa-
casein35. A milk alpha-s1-casein hydrolysate 
and a bioactive decapeptide (alpha-s1-
casein-(f91-100), alpha-casozepine) have 
demonstrated an anxiolytic-like profile in 
the conditioned defensive burying test36. 
 
The benzodiazepines were presented for the 
treatment of anxiety and insomnia in the 
1960s. These medications were 
demonstrated to have unfavourable effects 
such as ataxia, amnesia, hypotension, nausea, 
tiredness, leucopenia, confusion, depression 
and hostility37, dependence and tolerance38,39. 
Benzodiazepines are still in use for the 
treatment of insomnia. However, they are 
less frequently prescribed at present, due to 
those concerns regarding dependence and 
abuse, movement and memory impairment 
and residual effects40. 
 
A newer class of medications, recognized as 
“non-benzodiazepine, benzodiazepine 
receptor agonists” were introduced for the 
treatment of insomnia in the 1990s41,42. 
These drugs are highly effective in 
promoting sleep and appearing to have 
better safety profiles but are associated with 
residual effects. 
 
An alternative approach is to emphasize 
natural substances. Cow’s milk has long 
been reflected by folk wisdom as a calming 
beverage promoting sleep. It was revealed 
that adults taking a meal of milk and 
cornflakes tend to have uninterrupted sleep43, 
and it was demonstrated that evening 

consumption of lactalbumin may enhance 
sleep and morning alertness44. 
 
It was revealed that bovine alpha-s1-casein 
tryptic hydrolysate containing a decapeptide, 
demonstrated anxiolytic-like effects in 
animal studies45,46 and enhances sleep in rats 
exposed to chronic mild stress47.This tryptic 
hydrolysate demonstrated anxiolytic-like 
effects, without side effects, on the 
hemodynamic parameters under physically 
and mentally stressful conditions among 
healthy human volunteers30. 
 
Milk proteins are the only proteins produced 
by mammals to feed their young. Caseins 
are nitrogen providers for the new-borns, 
which produce peptides with several 
biological activities through enzymatic 
hydrolysis48. The peptides are opioid and 
opioid-antagonist peptides, angiotensine-
coverting enzyme inhibitors, platelet-
aggregation inhibitors, immunostimulating 
peptides, phosphopeptides carriers of 
minerals (Ca2+, Fe2+), antibacterial peptides, 
mitogenic peptides and protease inhibitors.  
 
The quality and quantity of sleep have a 
great impact on daily life. Sleep deprivation 
influences ability to interact with others, 
concentration and work. The need for sleep 
differs individually and longer sleep 
duration does not essentially lead to 
alertness in the morning.  
 
To observe a long-lasting and bright future 
for supplements that truly promote sleep, the 
following must be considered: 
 
-  Alpha-s1-casein tryptic hydrolysate are 
not magic pills. Factors contributing to 
stress and sleep disorder should be 
scrutinized in the broader context. 
 
- Clinical proofs are warranted. Before 
taking into consideration new formulation, 
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probable efficacy of alpha-s1-casein tryptic 
hydrolysate must be confirmed by clinical 
trials.  
 
Conclusion 
 
Sleep disorder is an emerging and long 
standing health concern. There is an 
essential need for tailored food ingredients 
demonstrating true clinical potential for 
promoting sleep. Randomized controlled 
trial in human being is warranted to unearth 
the potential benefits of αs1-casein tryptic 
hydrolysate for Malaysian adults. 
  
Acknowledgements 
 
There is no conflict of interest. 
 
References 
 

1. Dodge R, Cline MG, Quan SF. The 
natural history of insomnia and its 
relationship to respiratory symptoms. 
Arch Intern Med. 1995; 155: 1797-
1800. 

 
2. Ancoli-Israel S, Roth T. 

Characteristics of insomnia in the 
United States: Results of the 1991 
National Sleep Foundation Survey. I. 
Sleep. 1999; 22 (Suppl 2): S347-
S353. 

 
3. Bixler EO, Vgontzas AN, Lin HM, 

Vela-Bueno A, Kales A. Insomnia in 
central Pennsylvania. J Psychosom 
Res. 2002; 53: 589-592. 

 
4. Ohay on MM, Guilleminault C, 

Paiva T et al. An international study 
on sleep disorders in the general 
population: Methodological aspects 
of the use of the Sleep-EVAL system. 
Sleep. 1997; 20: 1086-1092. 

 

5. Ohayon MM, Caulet M, Priest RG, 
Guilleminault C. DSM-IV and 
ICSD-90 insomnia symtoms and 
sleep dissatisfaction. Br J Psychiatry. 
1997; 71: 382-388. 

 
6. Ohayon MM, Caulet M, 

Guilleminault C. How a general 
population perceives its sleep and 
how this relates to the complaint of 
insomnia. Sleep. 1997; 20: 715-723. 

 
7. Roth T, Ancoli-Israel S. Daytime 

consequences and correlates of 
insomnia in the United States: 
Results of the 1991 National Sleep 
Foundation Survey II. Sleep. 1999; 
22(Suppl 2): S354-S358. 

 
8. Thase ME. Correlates and 

consequences of chronic insomnia. 
Gen Hospital Psychiatry. 2005; 27: 
100-112. 

 
9. Perlis ML, Giles DE, Mendelson WB, 

Bootzin RR, Wyatt JK. 
Psychophysiological insomnia: The 
behavioural model and a 
neurocognitive perspective. J Sleep 
Res. 1997; 6: 179-188. 

 
10. Sukegawa T, Itoga M, Seno H. et al. 

Sleep disturbances and depression in 
the elderly in Japan. Psychiatry Clin 
Neuro Sci. 2003; 57: 265-270. 

 
11. Kaneita Y, Uchiyama M, Takemura 

S et al. Use of alcohol and hypnotic 
medication as aids to sleep among 
the Japanese general population. 
Sleep Med. 2007; 8: 723-732. 

 
12. Spiegel K, Leproult R, VaCauter E. 

Impact of sleep debt on metabolic 
and endocrine function. Lancet. 1999; 
4: 435-439. 



MJP Online Early                    01-01-16	

13. Hayashino Y, Fukuhara S, 
Suzukamo Y, Okamura T, Tanaka T, 
Ueshnima H. Relation between sleep 
quality and quantity, quality of life 
and risk of developing diabetes in 
healthy workers in Japan: the High-
risk and Population Strategy for 
Occupational Health Promotion 
(HIPOP-OHP) Study. BMC Public 
Health. 2007; 7: 129. 

 
14. Stoller, M.K. Economic effects of 

insomnia. Clin Ther 1994; 16: 873-
897. 

 
15. Simon G, VonKorff M. Prevalence, 

burden and treatment of insomnia in 
primary care. Am J Psychiatry. 1997; 
154: 1417-1423. 

 
16. Benca, R.M. Mood disorders. In: 

Kryger, T., Dement, W.C., editors. 
Principles and practice of sleep 
medicine. Philadelphia: WB 
Saunders. 2000; pp.1140-1157. 

 
17. De Saint Hilaire Z, Straub J, 

Pelissolo A. Temperament and 
character in primary insomnia. Eur 
Psychiatry. 2005; 20: 188-192. 

 
18. Bonnet MH, Arand DL. 

Hyperarousal and insomnia. Sleep 
Med Rev. 1997; 1: 97-108. 

 
19. Hall M, Buysse DJ, Nowell PD et al. 

Symptoms of stress and depression 
as correlates of sleep in primary 
insomnia. Psychosom Med, 2000; 62: 
227-230. 

 
20. Buguet A, Bourdon L, Canini F, 

Cespuglio R, Padomski M. 
Sommeilet stress: exervise physique 
et environment extreme. Revue 

Scientifiqueet Technique de la 
Defense. 1994; 41: 187-198. 

 
21. De Quervain DJF, Roozendaal B, 

Mcgaugh JL. Stress and 
glucocorticoids impair retrieval of 
long-term spatial memory. Nature 
1998; 394: 787-790. 

 
22. Hotta M, Shibasaki T, Arai K, 

Demura H. Corticotropin-releasing 
factor receptor type 1 mediates 
emotional stress-induced inhibition 
of food intake and behavioural 
changes in rats. Brain Res. 1999; 823: 
221-225. 

 
23. Grandner MA, Patel NP, Gehrman 

PR, Perlis ML, Pack AI. Problems 
associated with short sleep: Bridging 
the gap between laboratory and 
epidemiological studies. Sleep 
Medicine Reviews. 2010; 14: 239-
247. 

 
24. Zimberg IZ, Damaso A, Re MD, 

Carneiro AM, de Sa Souza H, de 
Lira FS, Tufik S, de Mello MT. 
Short sleep duration and obesity: 
Mechanisms and future perspectives. 
Cell Biochem Func. 2012; Apr 4.  

 
25. Blask DE. Melatonin, sleep 

disturbance and cancer risk. Sleep 
Med Rev. 2009; 13: 257-264. 

 
26. Cappuccio FP, D’Elia L, Strazzullo P, 

Miller MA. Sleep duration and all-
cause mortality: A systematic review 
and meta-analysis of prospective 
studies. Sleep. 2010; 35(5): 585-592. 

 
27. Mong JA, Baker FC, Mahoney MM, 

Paul KN, Schwartz MD, Semba K, 
Silver R. Sleep, rhythms and the 
endocrine brain: Influence of sex and 



MJP Online Early                    01-01-16	

gonadal hormones. J Neurosci. 2011; 
31: 16107-16116. 

 
28. de Saint-Hilaire Z, Messaoudi M, 

Desor D & Kobayashi T. Effects of a 
bovine alpha s1-casein tryptic 
hydrolysate on sleep disorder in 
Japanese general population. The 
Open Journal. 2009; 2: 26-32. 

 
29. Santure, M. Anti-stress efficacy of 

lactium on stressed woman.  
 
30. Olajide D, Lader M. Depression 

following withdrawal from long-term 
benzodiazepine use: a report of four 
cases. Psychol Med. 1984; 14: 937-
940. 

 
31. Lanoir D, Canini F, Messaoudi M, 

Lefranc C, Demagny B, Martin S, 
Bourdon L. Long term effects of a 
bovine milk alpha-s1-casein 
hydrolysate on healthy low and high 
stress responders. 4th World 
Congress on Stress, Edinburgh; 2002.  

 
32. Messaoudi, M., Bresson, J.L., Desor, 

D., Lefranc, C., Boudier, J.F., Paquin, 
P. (2002). Anxiolytic-like effects of 
the milk protein hydrolysate prodiet 
F 200 in healthy human volunteers. 
4th World Congress on Stress, 
Edinburgh.  

 
33. Kim JH, Desor D, Kim YT, Yoon 

WJ, Kim KS, Jun JS, Pyun KH, 
Shim I. Efficacy of !s1-casein 
hydrolysate on stress-related 
symptoms in women. European 
Journal of Clinical Nutrition. 2006. 

 
34. Santure, M. The effect of lactium on 

biathlete training.  
 

35. Odagiri S. Recent studies on casein 
in bovine milk. Food Sci. 1985; 
18(2): 40-49. 

 
36. Miclo L, Perrin E, Driou A, 

Papadopoulous V, Boujrad N, 
Vanderesse R. et al..Characterization 
of alpha-casozepine, a tryptic peptide 
from bovine alpha(s1)-casein with 
benazodiazepine-like activity. 
FASEB J. 2001; 15(10): 1780-1782. 

 
37. Power KG, Jerrom DW, Simpson RJ, 

Mitchell M. Controlled study of 
withdrawal symptoms and rebound 
anxiety after six week course of 
diazepam for generalized anxiety. Br 
Med J (Clin Res Ed). 1985; 290: 
1246-1248.  

 
38. Ronsenberg HC, Chiu TH. Time 

course for development of 
benzodiazepine tolerance and 
physical dependence. Neuroscie 
Biobehav Rev. 1985; 9: 123-131. 

 
39. Staner L, Ertle S, Boeijinga P et al. 

Next-day residual effects of 
hypnotics in DSM-IV primary 
insomnia: A driving simulator study 
with simultaneous 
electroencephalogram monitoring. 
Psychopharmacology (Berl). 2005; 
790-798. 

 
40. Doi Y, Minowa M, Uchiyama M, 

Okawa M. Sleep-medication for 
symptomatic insomnia in the general 
population of Japan. Sleep Biological 
Rhythms. 2005; 3: 149-157. 

 
41. Bain KT. Management of chronic 

insomnia in elderly persons. Am J 
Geriatr Pharmacother. 2006; 4: 168-
192. 

 



MJP Online Early                    01-01-16	

42. Laird DA, Drexel H. Experimenting 
with food and sleep. I. Effects of 
varying types of foods in offsetting 
sleep disturbances caused by hunger 
pangs and gastric distress-children 
and adults. J Am Diet Assoc. 1934; 
10: 89-94. 

 
43. Markus CR, Jonkman LM, Lammers 

JH, Deutz NE, Messer MH, 
Rigtering NE. Evening intake of 
lactalbumin may improve sleep and 
morning alertness. Am J Clin Nutr. 
2005; 82: 1026-1033. 

 
44. Miclo L, Perrin E, Driou A. et al. 

Charaterization of !-casozepine, a 
tryptic peptide from bovine !-s1-
casein with benzodiazepine-like 
activity. FASEB J. 2001; 15: 1780-
1782. 

 
45. Violle N, Messaoudi M, Lefranc-

Millot C, Fromentin G, Tome D, 
Even PC. A tryptic hydrolysate from 
bovine !-s1-casein tryptic 
hydrolysate and diazepam on the 

behaviour of rats in two models of 
anxiety. Pharmacol Biochem Behav. 
2006; 84: 527-523. 

 
46. Guesdon B, Messaoudi M, Lefranc-

Millot C, Formentin ZG, Tome D, 
Even PC. A tryptic hydrolysate from 
bovine milk alpha(s1)-casein 
improves sleep in rats subjected to 
chronic mild stress. Peptides. 2006; 
27: 1476-1482. 

 
47. Messaoudi M, Lefranc-Millot C, 

Desor D, Demagny B, Bourdon L. 
Effects of a tryptic hydrolysate from 
bovine milk !s1-casein on 
hemodynamic responses in healthy 
human volunteers facing successive 
mental and physical stress situations. 
Eur J Nutr. 2007; 61: 536-541. 

 
48. Meisel H. Biochemical properties of 

regulatory peptides derived from 
milk proteins. Biopolymers. 1997; 43: 
119-128.

 
 
Corresponding Author 
Chee Huei Phing, PhD 
Faculty of Science,  
Universiti Tunku Abdul Rahman,  
31900 Kampar, Perak, Malaysia 
Tel: 05-468 8888 Extension 4526 
 
Email: cheehp@utar.edu.my




