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We employed an objective method in assessing changes in blood levels of
cytosol (CT), beta-endorphin (BE), and natural killer (NK) cell activity in relation to emotional and physical behaviors. Elderly subjects (n=30) were divided into 2 groups: 18 (age range: 70 - 89 yr; male: 1, female: 17) were
subjected to CDT (CDT group), while 12 (age range: 60-89 yr; male: 3, female 9) served as controls. On the day of investigation, patients were administered either with CDT (CDT group; n=18) or without CDT (non-CDT
group; n=12). Thirty minutes before and after CDT was administered to patients, blood was sampled from each participant in a serially ordered manner.
Blood levels of CT and BE in the CDT, but not the non-CDT, group were
significantly elevated after CDT. As for NK cell activity levels, an increased
tendency was observed in CDT (but not in non-CDT) group when administered with CDT of similar visual stimuli and time intervals. Patients were jubilant and joyful, and appeared to be positive in participating in the dance
with rhythmic steps and laughter. CDT improved emotional and physical
performance of elderly patients: the favorable outcomes synchronized well
with changes in blood levels of CT, BE, and NK cell activity. Significantly
increased blood CT and BE levels coincided with smiles/laughter and elevated physical activity shown by participants during and after CDT. Although immunodefense system-related parameters were not monitored, an
increased level (without statistical significance) of blood NK cell activity
levels was noted.

1. Introduction
Increased longevity has imposed multifaceted and heavy demands on the
quality-of-life (QoL) for the elderly and for health authorities. Apart from
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oral intake of chemical and natural compounds, recent approaches1-11 - including Chin-Don therapy (CDT)
or a kind of traditional Japanese music - have been found to improve QoL of in a multiple-case study. 8,9,11
In our previous study, we focused on neurotransmitters adrenalin (AD), noradrenalin (NA), and dopamine
(DP).9 The stress-related hormone cortisol has also found to be significantly associated with CDT in experiments measuring the hormonal content in subjects. 11 As humor/laughter, music, and certain forms of alternative medicine are known to favorably relieve depression and dementia/Alzheimer’s disease, 1,3,5,8,9 elevate
emotion9-12 and strengthen the imunodefense system7,13,14 while attenuating stress,6,11,12 in the present objective study we investigated endogenous indexes: i.e. blood variation levels of -endorphins (BE), natural
killer (NK) cell activity, and cortisol (CT), closely associated in the elderly with the aforesaid perspec tives.
In this study, we employed an objective method which assessed certain blood indexes to assess
changes in blood levels of the stress-/emotion- and immunodefense-related neurotransmitters/hormones
(such as BE, NK cell activity, and CT) before and after CDT. The indexes, which have previously documented to associate with emotional9-12 and immunodefense systems7,13,14 affecting QoL of humans, especially the elderly, were selected to complement previous study of blood level variations of AD, NA, and
DP in order to gain a more complete understanding of the roles of these transmitters/hormones in improving elderly human QoL. Of 3 monitored indexes, CDT induced significant CT and BE increases in blood
level changes in the CDT but not the non-CT group.
2. Methods and Subjects
2.1 Subjects
The subjects and methods were basically those of a previous study. 9 Briefly, of a total of 30 elderly
subjects commuting to a Daycare Community Service Center (DCSC) in Prefecture A participated in the
study: 18 (age range: 70 - 89 yr; male: 1, female: 17) were subjected to CDT, while 12 (age range: 60-89
yr; male: 3, female 9) served as controls. Physical states of subjects (CDT Subjects vs controls) were as
follows: independent (n=1 vs 1); needed nursing support degree 1 (n=12 vs 7), degree 2 (n=2 vs 1); nursing care degree 1 (n=1 vs 2); and nursing care degree 2 (n=0 vs 1). Subjects with (n=15 vs 10) and without
(n=3 vs 2) pre-existing diseases were physically independent or slightly dependent and psychologically
functional/normal, and only 3 vs 2 were on sleeping pills. Based on the Tombaugh report, the Mini Mental
State Examination (http://www.dementiatoday.com/wp-content/uploads/2012/06/MiniMentalStateExamination) or MMSE subjects (CDT Subjects vs controls) showed that they exhibited slight dementia (n=2 vs
3) or were otherwise normal (n=16 vs 9), and those with MMSE scores of <17 were omitted from the
study. Subjects and their next-of-kin (whenever necessary) were briefed orally and in written form on the
purpose, methods and outcome of the study. Written consent was obtained from those (or their next-of-kin)
who decided to participate in the study. Additionally, those with MMSE scores of <17, or disagreed to participate in the study were omitted from the present investigation. Based on their mean Barthel index (BI)
of 92.5±9.43 (CDT subjects) to 95.83±5.97 (controls), (htp://www.strokecenter.org/wpcontent/uploads/1011/08/barthel) they were both categorized as physically independent. The moral and ethical codes in the treatment of participants were approved by the Ethics Committee of the Faculty of
Medicine, Shiga University, Japan.
2.2 Methods
2.2.1

Timing and use of CDT

Elderly non-residential subjects participated in our study, which lasted from June 20 to September 28,
2008. Subjects arrived at about 09:00 am on every visit, and engaged in daily chores and activities designated for the day at the DCSC. On the day of investigation, subjects were divided into 2 groups: 18 patients were administered with CDT (CDT group) and 12 were without CDT (non-CDT group). Thirty minutes before CDT was administered to patients (10:00–10:30 hr), blood was sampled from each of 18 patients in a serially ordered manner. Blood sampling for controls were conducted in a similar manner. While
the CDT group was given CDT, controls were allowed to spend a similar time-interval leisurely/comfortably doing nothing, and with free access to the washroom and non-alcoholic beverages (without CDT) in a
room layered with Japanese mattresses (tatamis) at a site away from CDT-treated participants, and where
rhythmic sounds from CDT were not audible. After 30-min CDT, blood sampling of each patient in the
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CDT group were repeated in the serially similar order duplicating pre-CDT administration. As for the nonCDT group, blood sampling was similarly repeated in the same serial order and manner to pre-control procedures. The rhythm and dance incorporated in the CDT used were similar to that used in a previous
study.9 Patients complained of occasional pain sensation or discomfort in physical movement, and showed
emotionless or unhappy faces before CDT. Briefly, the ‘chin’ and ‘don’ are sounded respectively by beating a gong-like instrument and a drum with a stick to produce a rhythmic musical flow of 3 (don x 3) + 7
(chin x 7) beats by colorfully dressed performers who move and dance in circles. 8 In this study, we measured the blood levels of BE, CT, and NK cell activity before and after CDT administration and compared
the differences between the CDT and non-CDT groups.
2.2.2

Statistical analysis

Mean scores of both methods for CDT subjects and controls were compared before and afer CDT using the Wilcoxon rank-sum test. Diferences where p<0.05 were considered signifcant. All calculations
were done using statistical analysis sofware Windows SPSS-15.0.
3. Results
3.1 Personal particulars, physical data, and health status
The personal particulars, physical data, and health status of subjects were similar to those in a previous
study.9 Briefly, the percentage (tested/total number) of participants required nursing care level 1, 2 and 1+2
were 66.6% (12/18), 11.1% (2/18), and 5.6% (1/18) in the CDT group as well as 58.4% (7/12), 8.3%
(1/12), and 25.0% (3/12) in controls, respectively. Moreover, the BI and MMSE values of Group IN registered 92.50±9.43 and 27.06±2.94, while those of controls were 95.83±5.97 and 24.92±2.74, respectively. Except for the gender factor, there were no significant differences in personal particulars and relevant items between the two groups.
Based on facial scores reported in the previous study, the CDT group was in a significantly happier
mood with smiles/laughter during and after CDT (i.e. 1.78±0.65 versus 2.89±1.20). No significant changes
were observed in the non-CDT group. Physical movements were improved and elevated during CDT with
no complaints of pain or dicomfort.
3.2 Changes in CT, BE, and NK cell actieity leeels in the blood
llood levels of CT (p<0.004) and lE (p<0.005) in the CDT group were signifcantly elevated afer
CDT, while the non-CDT group did not show any marked changes in blood CT (Fig. 1) or lE (Fig. 1) levels. As for NK cell activity levels, marked changes in either the CDT or non-CDT group were noted
when administered with CDT of similar visual stimuli and time intervals (Fig. 3). Patients were jubilant
and joyful, and appeared to be positive in participating in the dance with rhythmic steps and laughter.
heir pupils were dilated, they were breathing heavily, sweating, and physically exhausted, but they
were otherwise in a joyful mood (happy and satisfed with smiles/laughter).
4. Discussion
Previous findings have demonstrated that humor
and laughter can improve depression and dementia1,3,5,12 and therefore QoL as well as attenuating
stress1,4,6,7,9,12 in psychologically affected patients. Accordingly, humor can be seen as a specific defense
mechanism where positive emotions can overcome
the undesirable negative emotions involved in a
stressful situation.16
In previous studies,8,11,15 we showed that ChinDon therapy (CDT) can evoke smiles/laughter and
Fig. 1: Change in blood cortisol (CT) levels before (blue) and
improve mood to yield useful effects with positive afer (green) CDT in subjects weith (lef) and weithout (right)
psychological and neurological outcomes via re- CDT
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Fig. 2: Change in blood beta-endorphins (BE) levels before
(blue) and afer (green) CDT in subjects weith (lef) and weithout
(right) CDT

Fig. 3: Change in natural killer (NK) cell activity in blood before (blue) and afer (green) CDT in subjects weith (lef) and
weithout (right) CDT

trieval of fond memories of past events and experiences in the case of three elderly Japanese patients. 11 In
another investigation,9 we verified the blood levels of adrenalin (AD), noradrenalin (NA), and dopamine
(DP) in patients of the present study, thus confirming the above mentioned findings. 9 The changes in blood
AD, NA, and DP levels were accounted for accordingly in terms of relevant physiological and psychological responses.9 This therefore reconfirmed that CDT therapy works effectively in improving mood (emotional and psychological states) for the CDT group. Although it might appear that CDT may only work in
the elderly (age range: 70-89 yr) that have previously been exposed to CD performance/music (participants
in this study) when young or during their childhood, a recent study 15 using young subjects (<60 yr) has
proven otherwise.
Of the 3 indexes we investigated here, we first focused on CT, which is closely associated with
stress. Stress is closely associated with endogenous releases of steroid hormones, such as CT, in the living
system. Therefore, the significant (p<0.004) blood CT level decreases in CDT patents may have been due
to less stress during CDT exposure, as elevated CT release is closely associated with elevated stress input.
We did not measure the effect of immunity by CT decrease, as the effect would be transient and shortlived.
Physiologically, stress is defined as a situation where the living system is disturbed by threat to the
stability or functioning of the body.17 Stress consistently influences the body system as follows: 1) the hypothalamus-pituitary-adrenal system, and 2) the NA-associated - including sympathetic nervous (SNS) and
the locus coeruleus – systems.17,18 In a previous study,9 we found significant increases in AD and NA levels
in blood of participants exposed to CDT, with typical physiological responses manifesting in the above
systems 1) and 2). In this study, we further confirmed the stress-relieving effect of CDT by observing significant (p<0.004) decreases in Blood CT levels. In other words, patients were actively engaging in dancing with the CDT rhythmic beats with the ‘fright-fight-flight’ response (heavy breathing, sweating, dilated
pupils, etc.) while forgetting unhappy or depressive emotions (i.e. resulting in joyful mood). 8,9,15 The effects of AD- and ND-induced responses with apparent happy expressions 9 most likely persisted from during CDT to, at least, 30 min after CDT (time when blood was sampled for analysis). In the previous9 and
present studies, under certain stressful conditions (e.g. CD music, aggressive behavior of other patients,
etc.), the bodies of patients produces larger quantities of AD, DA, and DP in response to these stressors.
These triggered an increased heart rate, heightened muscle preparedness, sweating, and alertness that we
observed in the CDT group. All these factors improve the ability to respond to a challenging situation such
as in the case we witnessed in this study.
An endogenous opioid neuropeptide and peptide hormone, -endorphin (BE),21 is associated with
hunger, thrill, pain, maternal care, sexual behavior, and reward recognition. From the broadest perspective,-endorphin is primarily used in living systems to attenuate stress and maintain homeostasis
(https://en.wikipedia.org/wiki/Beta-Endorphin). Of the two main (local vs global) categories of functioning,
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the global function is more relevant in the present study in decreasing body stress and maintaining homeostasis (e.g. in pain management, reward effects, and behavioral stability), providing enthusiastic participation and positive post-event emotions/behavior in the CD dancing.
CD-induced dancing is a form of exercise: it could generate much joy in some. BE release in response to exercises was documented in the 1980s, 19 and induces a euphoric feeling or “runners’ high”. 20
With regard to significant (p<0.005) BE increases, patients could have felt a certain degree of euphoria in
joining the dancing with nostalgic rhythmic CD beats in the background. Despite slight physical difficulty
and pain/discomfort in some participants, they participated in the dancing willingly, and they totally forgot
pre-CDT depressive emotion and pain/discomfort during and after the dancing. This is probably due to the
significant release of BE, because this opioid neuropeptide has a high affinity for and elicits a persistent effect on -opioid receptors (a receptor that morphine binds selectively to produce analgesia), 22 yielding euphoria and analgesic effects in the CDT patients in the present and previous9,15 investigations, although we
did not monitor pain/discomfort indexes and emotional scores in patients. It is intriguing to note that 
has 18- to 33-fold the analgesic potency of morphine 23 (albeit species-dependent24). The analgesic mechanism most probably involves  binding to opioid receptors in the dorsal root of the spinal cord to inhibit
onsite release of substance P, thus reducing pain impulses relayed to the brain. 25,26 The hypothalamus responds to the pain impulse by releasing  through the periaqueductal grey network, which acts to release
-aminobutyric acid (GABA), a neurotransmitter that inhibits dopamine release. 25,27 This GABA-suppressing effect on DP might have prevented significant release of DP despite elevated physical activity performed by participants.9
Natural killer (NK) cells are a type of cytotoxic lymphocyte crucial to the innate immune system.
The role of NK cells is analogous to that of cytotoxic T-cells in the vertebrate adaptive immune response.
Upon viral infection, NK cells respond within 3 days. They respond to tumor formation as well. Typically,
immune cells detect major histocompatibility complex (MHC) attached on infected cell surfaces, triggering cytokine release to induce lysis and apoptosis. Additionally, NK cells have the ability to recognize
stressed cells in the absence of antibodies and MHC, triggering facilitation of immune reaction. They were
named NK cells because of the original conception that they did not required activation to kill cells that are
missing ‘self’ markers of MHC class 1. 28 The roles of NK cells in both the innate and adaptive immunoresponses are important because they can used for potential cancer therapies by exploiting their NK cell activity per se.
Approaches to influence the psychological and physiological perspectives of the body system have
been adopted according to limitations of acoustic, visual, and cognitive abilities of the elderly. The effect
of laughter on recovery of a patient suffering from connective tissue disease was documented in 1976. 29
Subsequently in 1994, Itami et al.13 reported that two Japanese breast-cancer patients showed elevated NK
cell activity after enjoying stand-up comedies and comedy shows. Moreover, rheumatism-arthritis patients
show attenuated interleukin-6 levels with significant decrease in pain scores after listening to comic stories
told by professional storytellers,10 Furthermore, patients suffering from atopic dermatitis indicate significantly lower wheal and erythema reactions when they are exposed to laughter comic-videos. 30 Therefore,
certain cell activities (such as that of NK cells) 13,31 induced by laughter and joyful feelings of stand-up
comedy shows, comic-videos, and CDT attenuate unwanted chemical/peptide release in the human body to
yield useful immunity-related outcomes. Although the elderly patients in this study were in a joyful mood
with transient favorable emotional and physical improvements, the level of NK cell activity did not reach
statistical significance, albeit an increased tendency in NK cell activity level was registered (Fig 3).
Although we atempted to complement previously monitored previous endogenous indexes (AD, NA,
DP) with additional parameters (CT, lE, NK cell activity) in this study, there were other important indexes that we could not measure in this investigation. With emotional behaviors and physical responses
in tandem to CDT administrations, changes in blood levels of AD, NA, DP in the previous and CT, lE,
and NK cell activity in the present study were monitored. As far as scientifc literature has been able to
document, the previous and present studies are the frst to account for the various blood indexes in relation to CDT-induced emotional and physical activity. In the present study, CDT induced favorable lowering of stress, euphoric relief, reduction in pain/discomfort and/or slight physical handicaps experienced
by the elderly participants. Intriguingly, these favorable psychological and physiological responses were
quantifable by the relevant blood indexes, advocating thus for the useful beneft of CDT.
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5. Conclusion
CDT improved emotional and physical performance of elderly patients: the favorable outcomes synchronized well with changes in blood levels of CT, lE, and NK cell activity. Signifcant (p<0.004) increases in blood CT levels were registered with smiles/laughter shown by participants, while markedly
(p<0.005) increased blood lE levels coincided well with elevated physical activity of slightly physically
handicapped patients, who did not complain of pain or discomfort during and afer CDT. Although immunodefense system-related parameters were not monitored, an increased tendency in blood NK cell activity levels was noted.
6. Refferences
1. Ko HJ. (1011). Effects of laughter therapy on depression, cognition and sleep among the community-dweelling
elderly. Geriatr Gerontol Int 11:167-174

1. lennert HJ. (1003) Humor in medicine. . South Med J 96:1157-1161
3. Takeda M, Hashimoto R, Kudo T et al. (1010). Laughter and humor as complementary and alternative
medicines for dementia patients. MlC Complement Altern Ned 18(10):18

4. eee Y, Choi K and ee YK. (1001). Association of comorbidity weith depressive symptoms in communitydweelling older persons. Gerontology 47:154-161

5. Walter M, Hanni l, Haug M et al. (1007). Humour therapy in patients weith late-life depression or
Alzheimer’s disease: a pilot study. Int J Geriatr Psychiatry 22:77-83

6. Nezu AM, Nezu CM, llisset SE. (1988). Sense of humor as a moderator of the reaction betweeen stressful
events and psychological distress: a prospective analysis. J Pers Soc Psychol 54:510-515

7. lennert MP, Zeller JM, Rosenberg e, McCann J. (1003). The effect of mirthful laughter on stress and natural
killer cell activity. Altern her Health Med 9:38-45

8. Hata K. (1015). Effects of Chin Don performance as a therapy to promote the psychological and health status

in the elderly in a community seting: A multiple-case study. Journal of Academic Society for Quality of
eife. 1(1): 16-31 (htp://as4qol.org/)

9. Hatta K. (2017). Assessment of the Effect of Chin-Don Therapy on Variations in Blood Levels of Adrenalin,

Noradrenalin, and dopamine: Relationships with Emotion and Behavior of the Elderly. 3(3) 3: 1-8
(http://as4qol.org/?p=2019#aet3)

10. Yoshino s, Nakamura H, lanji N, kita M. (1996). Effects of joyful laughter on patients weith arthritis rheumatism. Shinshini 36:559-564 (in Japanese)

11. Hata K. (1015). An objective study of Chin-Do therapy for the cognitively impaired elderly: Salivary cortisol

and immunoglobulin-A monitoring. Academic Society for Qality of Life. 1(1): 18-31 (htp://as4qol.org/p
p2645)

11. Nezu AM, Nezu CM, Blissett SE. (1988). Sense of humor as a moderator of the reaction between stressful
events and psychology distress: a prospective analysis. J Pers Soc Psychol 54:520-525

13. Itami J, Nobori M, Teshima H. (1994). Immunodefense ability of laughter. Shinshini 34;565-571 (in Japanese)

14. Bennert MP, Zeller JM, Rosenberg L, McCann J. (2003). The effect of mirthful laughter on stress and natural killer cell activity. Altern Ther Health Med 9:38-45

15. Hata K. (2016). Assessment of the Effect of Chin-Don Therapy on Emotional and Behavioral of the Elderly:

Facial Illustration-Based Self-Rated and SF8-Assessment Scores. J Acad Soc for QoL 2(2) 4:1-5
(htp://as4qol.org/pp21615aart4)

16. Freud S. (1928). Humor. Intl Journal of Psychoanalysis 9:1-6
17. Chrousos GP. (2009). Stress and Disorders of the Stress System. Nat Rev Endocrinol. 5 (7): 374–81. (PMID
19488073. doi:10.1038/nrendo.1009.106)

Journal of the Academic Society for Quality of Life

June 2018 |vol 4| Issue 2 |Article 2|Page 6

18. Musacchio JM. (1013). “Chapter 1: Enzymes Involved in the liosynthesis and Degradation of cat echolamines” in liochemistry of liogenic Amines. Inverson; Springer: p1-35. ISlN 1-4684-3171-4
19. Harber VJ, Sutton JR. (1984). "Endorphins and exercise". Sports Medicine 1 (2): 154–71
(doi:10.2165/00007256-198401020-00004. PMID 6091217)

10. Goldberg J. (2014). Exercise and Depression. WebMD retrieved July 14, 2014
11. Malenka RC, Nestler EJ, Hyman SE. (2009). "Chapter 7: Neuropeptides". In Sydor A, Brown RY. Molecular Neuropharmacology: A Foundation for Clinical Neuroscience (Edn. 2). New York: McGraw-Hill Medical. pp. 184, 190, 192 (ISBN 9780071481274)

11. Smyth DG. (2016). Sixty Years of POMC: Lopotropin and endorphin: A Perspective. J Molecular Endocrinology 56(4): T13-25 (doi:10.1530/JME-16-0033. PMID 26903509)

13. Loh HH, Tseng LF, Wei E, Li CH. (1976). Beta-Endorphin is a Potent Analgesic Agent. Proceedings of the
National Academy of Sciences of the United
(doi:10.1073/pnas.73.8.2895. PMC 430793. PMID 8780)

States

of

America

73(8):2895-2898

14. Foley KM, Kourides IA, Inturrisi CE, Kaiko RF, ZAroulis CG, Posner JB, Houde RW, Li CH. (1979).

Beta-Endorphin: Analgesic and Hormonal Effects in Humans. Proceedings of the National Academy of Sciences of the United States of America 76(10):5377-5381 (doi:10.1073/pnas.76.10.5377. PMC 413146.
PMID 291954)

15. Sprouse-Blum AS, Smith G, Sugai D, Parsa FD. (2010). Understanding Endorphins and their importance in
pain management. Hawaii Medical Journal 69(3):70-71 (PMC 3104618. PMID 20397507)

16. Luan YH, Wang D, Yu Q, Chai XQ. (2017). Action of -Endorphin and Nonsteroidal Anti-Inflammatory

Drugs, and the Possible Effects of Nonsteroidal Anti-Inflammatory Drugs on -Endorphin. Journal of Clinical Anesthesia 37:123-128 (doi:10.1016/j.jclinane.2016.12.016. PMID 28235500)

17. Dalayeun JF, Nores JM, Bergal S. Physiology of beta-endorphins: A Close-up View and a View of the Literature. Biomedecine & Pharmacotherapie 47(8):311-320 (doi:10.1016/0753-3322(93)90080-5. PMID
7520295

18. Vivier E, Raulet DH, Moretta A, Caliqiuri MA, Zitvogel L, Lanier LL, Yokohama WM, Ugolini S. (2011).

Innate or Adaptive Immunity? The Example of Natural Killer Cells. Science 331(6013):44-49
(doi:10.1126/science.1198687)

19. Cousin N. (1976). Anatomy of an Illness (as perceived by the patient). N Engl J Med 295:1458-1463
30. Kimata H. (2001). Effect of Laughter on Atopic Dermatitis. Stress and Clinical Research 110:33-37
31. Bennert MP, Zeller JM, Rosenberg L, McCann J. (2003). The Effect of Mirthful Laughter on Stress and
Natural Killer Cell activity. Altern Ther Health Med 9:38-45

Journal of the Academic Society for Quality of Life

June 2018 |vol 4| Issue 2 |Article 2|Page 7

