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on physical responses in the elderly
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Abstract

Project Code: R2556B041

Research Plan: Effects of chanting and loving-kindness sharing on the elderly health
promotion

Investigators: Chanchira Wasuntarawat, Onrawee Khongsombat, Wachirawadee Malakul,
Chuleekorn Danyuthasilpe

E-mail address: chanchiraw@nu.ac.th

Project period: October 2012 - September 2014

Chanting and loving-kindness sharing (Ch&Sh) is widely practice among Buddhists and can be
categorized as mental training. Nevel;theless, the normal practice of chanting and loving-
kindness sharing in the elderly has not been systematically investigated. This study aimed to
demonstrate whether regular long-term of Ch&Sh could influence the physical, mental, and
social responses in the elderly. Participants (71+1 years, BMI 23.5+0.6 kg/mz) were allocated
into two groups, 29 in a group which engaged in Ch&Sh 1.30 hr daily for 12 weeks and 30
participants who refrained from Ch&Sh. Before and after the 12 weeks they were tested their
coenitive function using the Thai Mini-Mental Status Examination, reaction times, tidal
volume, respiratory rate, respiratory muscles strength, arterial blood pressures, heart rate,
the plasma- glucose, -lipids, -cortisol and -serotonin, the free radicals induced hemolysis.
The Ch&Sh participants were selected by purposive sampling and the data was collected by
an in-depth interview, tape recorded and field notes. The data was later analyzed using
content analysis. After 12 weeks, the Ch&Sh participants had higher cognitive scores. Their
reaction times were significantly decreased to both light and sound and their systolic blood
pressure, pulse pressure and mean arterial blood pressure remained the same as before
Ch&Sh whereas there were significantly increase in the controls. Most remarkably plasma
serotonin was shown in the Ch&Sh and it was 7 times higher than the levels of the controls.
A markedly increased in plasma serotonin after Ch&Sh may relate to the qualitative effects
on physical, mental and social aspects i.e. sleeping well, being cheerful, increasing willpower,
releasing stress, enhancing intellectual capability, stimulating family activities and be
respectable in the community. This study shows that regular long-term chanting and sharing
of loving-kindness has beneficially physical, mental and social effects in the elderly and

could be practiced as a holistic caring strategy for the elderly.

Keywords: chanting, loving-kindness sharing, elderly, physical responses, holistic care
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Abstract

Project Code: R2556B041
Project Title: Effects of chanting and loving-kindness sharing on physical responses
in the elderly
Investigators: Chanchira Wasuntarawat, Onrawee Khongsombat, Wachirawadee Malakul
Faculty of Medical Science, Naresuan University
E-mail address: chanchiraw@nu.ac.th

Project period: October 2012 - September 2014

Mental training including meditation, yoga or spiritual praying has shown improvements in
cognition and mood. However, the normal practice of chanting followed by loving-kindness
sharing (Ch&Sh) among Buddhists, especially the elderly, has not been investigated. This
study aimed to show whether Ch&Sh could influence body functions and responses in the
elderly. Participants were divided into two groups, 29 in a group (71+1 years, BMI 23.5+0.6
kg/sz which engaged in Ch&Sh 1.30 hr daily for 12 weeks and 30 aged and BMI-matched
participants who abstained from Ch&Sh. Before and after the 12 weeks all participants were
measured their cognitive function using the Thai Mini-Mental Status Examination (Ministry of
Public Health), reaction times, tidal volume, respiratory rate, respiratory muscles strength,
arterial blood pressure, heart rate, the plasma glucose, lipids, cortisol and seratonin, the free
radicals induced hemolysis. The statistically significant differences between the pre/post
tests were taken as P<0.05 (paired t-test). After 12 weeks, the Ch&Sh participants had
significantly higher scores of cognitive test, especially for recall. Reaction times were
significantly decreased to both light (p< 0.000) and sound while the controls tended to show
worsening reactions for light (p<0.05). Systolic blood pressure, pulse pressure and mean
arterial blood pressure remained the same as before Ch&Sh whereas there were highly
significant increase (p<0.05) in the controls. Most remarkably plasma serotonin was shown in
the Ch&Sh and it was 7 times higher than the levels of controls. No difference was found for
the rest of measurements. A markedly increased in plasma serotonin after Ch&Sh may relate
to the improvement of coenition and the ability to control blood pressures via the anti-
inflammatory and antioxidant response and/or improvement in endothelial functions . This
study indicates that regular long-term chanting and sharing of loving-kindness enhance the
brain functional processes and the blood pressure controls and could form an effective way

for the health promotion of the elderly.

Keywords: chanting, loving-kindness sharing, cognition, blood pressure, serotonin, elderly
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vosguvy Tauiedeadeulssiunsiigunmils, 71 msAnyimsyhamndluguuuusineg sems
INUYINME WU Msihaustisaanmsinaueeanlawasvasniien(s, 91 MIanTEAUTEN
reactive oxygen species[10] mﬁh‘isﬁu corticostriatal glutamatergic neurotransmitter[11],
melatonin Wag serotonin[12) seduidiunsiiumsiui sswnseds uwaganszesan
uauMAU[13] mstiisanmensuaiuan aneuaTen [14] msfiunsiugnmusmulaatazannm

=

- [ a o < o ada o e = . . . .
Fonfa [15] dsmiaulafe msvhausnduiusiumeawiiagdnigyin (spiritual meditation)

MravesguSAuINNIINSHIdSwUUHBLAaN85I5UAT (secular meditation)[16]

msenauud Wudnmiliwasguuuuisnssulumnaraun wazsdnbuzuuuuniiavesmsanin dwmiv
a319en auns[17, 18] eyayn vilidnaau Wenibiu TlAauasU{URAL18] nalnfensldesuranaves

v o ou
s

msmaddensiuguanzuasviliquaiwivuiu s msmauudidunsaevaussadofy
amvrieuaais Wintsuanesueimavinasiruaiif Wunaves placebo effect WiaiAnainnis
fidhusuvasdeiimilosssurd (191 venanii msmnuuidmiunsnszvimany 2191 wagle A
Indenatileaiudsiifinusenia eunsaaiendundinuivazdafinoassnae20) wu mavili
rEninansnu[21] Mildiesyivingity wavesdnmeassnadituze) Tumsinuvimanaiia
1UI1 MIanAliLtae (intercessory prayer) yilvinamssnwlsavihlauasvasnidonl23, 24]

v

Msiiyasenn[25] AIDS[26] mstnisesa [27] uxi3e[28] A eealsiniu savaImsanuudzUiuy

itemsussimarnanduthe faiteludwazhifiveaguuida (29)

msfinuratesnadhimfanssvsmanTesgogigULuuivitiewiemsinhundgy Wy
msenauus Mg ndaeulumaun nsdanonssamaenaun Wik viudn fgeengiufianenss
namaussdn aelinnmuansodumsian Meinuessanmeinia(30]  finnzduad
YioaningAlilduRoaio, 31) uenaind Smummdiusidauinseninadgeongiiamasuditulsed
funmasguamid[32] n1siinad nslémaiiadeurarenionsiaunduuungs Yaeliggeaniuay

mgduash analnss wazanuadoalddduzs)  winuiifgeenbiviuauddyuesmanasi

anuTiavelaludInseauii[34]
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1.3 IngUssasnvadlasenising

WiedAnwnavesmMsmaitasusmnemsnouaussmsiunelufgiengludusinag daluil
1. HARBNTNT3AN WaTAIUA
2. waslaMIiuuasUiisemavaues
3. wariaU3insUen Shnmamels uazanundasatesndmilomela
4. elanie 93 NITAUTEITL uazausulainunzin
5. nastensAsuAsTEAY cortisol, serotonin, Yniauagluiiu Tuden

6. pasian1svianariingaddimdenmelianizouyadass
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fewtunmeiniineunasmdannnsanaud 12§ mmaﬂ’ﬂﬁﬁhndnﬂfmquuaznéumm
sfazenemsuazadesmmnuineniinh daud 21.00 u. sufaudriugetu evnainsindaies
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andsfudroshadonandindensmAnadaua Tnewennadmin T tube s
ethylenediamine tetraacetate (EDTA) Fondildosialiuszana 1 $ala nowiluuderdes
centrifuge tiougndiu Windeaunmas serum diadoaunsziiludnwianim hemolysis uag
ammmaantrigadnolidnaveyyadass @ serum adwmatassiuthma luiu was
cortisol  Ammediverrdtn  Tsmenamierdousms  asldietesmsaindnlulda

plasma MwdeaziAulilugiiu 70 ssrwaduaiiioviniinsaiaseduas serotonin sialy

wdniiuiethadannds erdaasmdesnduasinuiuneunsasniamaihaumaime

fausinag dadeluil

1. asdamsyhaumuszuudssam laun
- nseaiaamudidisiuunaaey Mini-Mental State Examination auuniwilng
" mimnﬁﬂm5%’Ué'u,ammu‘lxﬂum‘mauaumm'aﬁﬁs%ﬁ

2. asiamsvhnuvesszuumsla laun
- Jsmmsuazanuguen
- aundaseesndanilomela

3, ayiansviaumumla vaeaden laun
- pmIamANuaulain
- anTMSiAuYBITIlavaIYIn

4. shegradeniilieniluin
- anm hemolysis waganmmnisvihaneriiawad angldannseyyadass
- 52Hv Serotonin wag Cortisol

- szavihaavaz i



1. N15AS2INNTTNIIUNITZUUUTLEM

1.1. msvageunsian uagaudilasuuunageuanmansaiesiatuniwming
(Mini-Mental State Examination — Thai)
wuunagauanataUswiuaiunwilng (Mini-Mental State Examination — Thai) 1u

o =4 a .&‘ o a Vo o <4 = ] 1 & ) <
Lﬂ'iilsmﬂ'diﬂL!JUTIHE'IUYIUEJMITiﬂUWJMLﬂﬂE]ﬂ’]‘Sm‘i?%ﬁﬂ’]‘fﬁ]mﬂﬂ’]\wﬂ wuunadaaull  Wulwuunagaun

L

anunemanitgeeny nsumsunvg  nsensnassaulawamanduniusuunagey Mini-

AUAY)

Mental Status Examination waslvdlminasanz Tnomaunuuazanumnevesiuaiunusangy
ynte wazlilddadvtoriududemonla q wunasevilifuwuusansesmsnsamamunndes
Tumsihnuwssanestieaiuaug anuidile (cognitive impairment) lususa 4 A Funisiud
1 @il (orientation to time and place) fAMUAMUTT (registration and memory) AUAN
Filauagamsdmna (attention and calculation) Auardilavamunaymsuanseanynanmn
suiinsimnlassasiamen (visual constructional) Ysgnaudedediay 11 de (auuuvedeu
Mini-Mental State Examination atun1ying)

mMawlaranzuiudasfiansanseaunsinuvesgiety lunsdinbildGounids
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1.2. msnsavinmsiuiuasmniblunmsrevauewadaitlaanissiaufisenaudauss

o o ar =) aaa 5. - = =)
anusAEIiudgaamienavesiiiomouauss (Reaction Time) fig AY @nnsofias
nsgyirdamildlanelunaidudtiauassandmasnnldsudyga msaaiailesdunsinna
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2. NMIAFIIANSTIMUNSTZUUMETa

2.1. m3daviunsueaauni
1. Aeumsnageulvioenainsyhanunuaeivgunsalmsvageu (spirometer)
2. ovnaiasagluvinds wdanse ifouusiingussasdimmaseutazeduneisufiRvasnaaeulh
DRG]
3. Wenanasiasgraumelaiireensssum wagthuiin spirogram fildluszezina 5 wil

4. Aaszidiunsuazensinminele

2.2. ma¥aarundasaveindanilowely
1. isumsnagaulvierenainsihanuguasiuguniainimaaey (Mouth Pressure Meter)
2. anaiaseghuvinis fidewusniinguizasdnmaaeuiazesure BURIRuMzadey
3. vosoumuudasswendunilomeladt  vndusdmeladngign  (Maximum  static
inspiratory pressure: MIP) ijaﬂ?mmwamagszﬁu residual volume Tnalvnaraiasmelasan

& v o o o ar o 2 ;3 ' i
ﬁJUEjﬂ %']ﬂuu‘lﬂa']a']ailﬂiUUQN“ﬂ rﬂmﬂiaﬂﬂmmtmLL’;‘Q‘U@Gﬂmllma‘w'lﬁﬂ'ilﬁ-!'l‘uww mouth plece

9] o v oy £ o = 7] o o 1 o o v & 1y o @ '
Widus fslieereties 1 Sund Wieanadasiinediniss 1 Wi udmaasunasasell ¥innsineda

ey 3 AT hmgaalulinsgiveya

4. yeaeumuuLIweandaiameladt  ndwsneladigem  (Maximum  static
inspiratory pressure: MIP) \iiaUsinsUenagsediu  Functional Residual Capacity —lngln

o & a v v E o o &
2 UATIN Ul‘ﬂaﬂﬂﬁiﬁilﬂq ‘\]']ﬂﬂﬂlﬂ@'!ﬁ']ﬂilﬂ'ﬁU‘Uill&ﬂ iﬂﬂ Lﬂ'ﬁ’aﬁ'}ﬂﬂ']']ilLL%QLL?Q?}ENHEY]QJLUEW]']:UTQ

= 2 ar ar '

1 3 3 o w [V (Y a 2 P~ 1
tuM mouth piece Tiifiun Analiegraies 1 il Wionaradasinedinies 1 Wil wawedeu

;5

aswialy vimisinedasios 3 Ast ihdguaaluinszsideua
5. nagpuaIdmsivesnailomelasen Aussunelasengsdga (Maximum static expiratory

pressure: MEP) nszvinlaglvionanadinsmslaidufnf (fivsinasUenssiu total lung capacity)

[
@

v Y, 1 Y v & 1 R %)
ynilioaainsiveyn  wWhieSesiaamuuduswwaananniiomalaiumie mouth piece
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Wi Aaliegnaies 1 il enanatinsinedatios 1wl wdmeasuniadaly vinsinetdiaioy
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3. N15N529NANAMUAULEYAN DnTINTSUYRIRaTe AaulrH R lavmEin

s @ = L7 1 ﬂ:’ {24 d‘ u ar L2 QAT
Farnusuladinuasdnasveeigmainsuvinlsmuasasinanuiudonsnlusid  Ineld
a L7 A e 2 v o L} L L) L2 L7 =4 I
arm cuff Husanusnanuuay lnalvmumiwes arm cuff assduseauiila wasduiinaiany
s = ar d* L7 o = dq o oy 3
aulaiiouazdnes dwumsiarauliiila 2evinsin electrodes AiRTIUSATBaLaZ"

1 o o . o
Waasthawrnntuground) wazgmumansihauvesiila (electrocardiogram) lngyaiaGos

ar l:, s
vunneaulvimiile Power Lab

4. @0 hemolysis wazdnmmsianerluvaaneldantizayyadass

4.1. pMawssuanifindentns (red blood cell; RBC)
\danvnenaneing avgniivlu tube nthahluihilinnazneu (Centrifuge) ndauendniiingsu
dmiunhludaseiemima lulfu cortisol wag serotonin dawadindeaunnzhly diute
1:10 ¢® cold phosphate buffer saline pH 7.4 (PBS) uazdzgnatedag PBS 1Hudhuou 3 ada
Aouiia dilute PBS Widnududunes 20% wadislnidanuns

4.2. gissonsuanuatsaadinidenuns (Hemolysis assay)

tiwadifiadenuammanduduidy 20% hematocrit  mewEs 50 mM AAPH (2,2“-azobis-2-
methyl-propanimidamide, dihydrochloride) #38 1§1ﬂ§1"u mmfu o qm‘nqﬁ 37°C Wunan 3
Falus nnifnin sample lumpawios o gamgll 37°C 10 il wdmhansagareludauuianing
mIganautEiAIEIAAY 540 nm Auanduguiledidudmsnanuoadiaidanun(@eHemolysis)
IﬂElLﬁEJUﬁ’ULﬂﬂLaaﬂLLﬂﬁﬁQﬂtﬁwj’lﬂ?ﬁ%&ﬁﬂ’i’lLf’J‘lJﬂ’l’iLﬁfjEJ’J‘Ij’ﬂﬁl,ﬁmﬂ’]iLLﬁﬂﬂaéLﬁﬂLﬁaﬂLLﬂﬂaﬂ’N
auysni 100%
4.3 qissen aiAn Lipid peroxide

nsin  lipid  peroxide  edevann1sviufiseiu thiobarbituric acid (TBA) aula
malondialdehyde (MDA) Fefteindu end product ¥83 fatty acid oxidation Wigadidiadonun
nde 2 Ylinm 0.2 ua. naulu 0.8 wa. 983 phosphate buffer saline wag 0.025 1a. ¥89
butylated hydroxytoluene (8.8¢/L) mnﬁgmﬁ'm 30% trichloroacetic acid 0.5 ua. ué’qﬁwmf'\u%a
2 wu. feudulvinnagneuss centrifuge 15 Wil Supernatant AilFasilUaanfy 19%TBA Tu
0.05 M NaOH uddeslurifiiiiendl boiling water bath 15 w1il  Anudaduues MDA-TBA

- [y o ' v 9
complex Mtintiuarinlag Spectrophotometer #i 532 uag 600 nm Afldsiiivuiy standard

10



curve U4 TMP(I,1,3,3‘Tetramethoxypropane)%;alﬁuﬂ'ﬁasa’}ﬂmﬁli‘ﬁﬂu Fhuam'lugﬂ'uaq

nanomoles MDA/mg protein

5. N3ASAIATLAY serotonin Tuiaen

WmMinsvia serotonin luidenonmaiins 1neldis Enzyme Immuno Assay fggansivin
ﬁWL%fag‘d (EIA KIT, Enzo life Sciences,USA) 1asn1s thaw samples uag centrifuge #i 5000 xg, 4
°C w5 wil wasnieudenns sample Mo diluents muaawnzauneutunaudie vortex
mixer W&an standard, control, Uas samples adly antibody-coated plates wadld enzyme
conjugate flauiiTl incubate igungiinazszasinaniiseylilutuneuy  d13e wash buffer 1
substrate U@z incubate figamgiinarszaznaitszylilutuney weatuneudis stop solution
uags e optical density #1 405 nm AmnuaudutuLes serotonin Taald Tusunsunsinm

4 parameter logistic curve fitting program ¥89 Dr. med. (1) Irmgard Gurtler, Rheumatologische

Praxis in Neuss (http://rheumatologie-neuss.net/index-Dateien/RheumatologieNeuss13.htm)

6. NINATDUNNEDN

a ¢ =t = v v '
Talusunsu SPSS version 11 Ainseiazivisuiieudoua (meansSEM) Aildaannisvngeunau

Wazwda 12 dUai Mo Paired student-t test waziUSpuiisuszwitangu laeld Unpaired

MuATEAUTEdIAYRA P< 0.05

o

Student t-test n3ANWYIN
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UNN 3

NaN15I8

o v J 1 ° ar A ar e/
annaiinsfgsogieglundguanuuiina 29 au (1 auveasuiiisimnniumsinuilsmenua
: ¥ X o T o & o 2
vesnSaumelimivinnen) dewgwds 71.2+41.1 U (meantSEM) duilunanie 23.5+40.6 nn/u

elaifinnauandratunduasunithilfaemd Swau 30 au (70.8+1.0 U dwihnanis 23.7+0.6

/A’ )

raveIMsEANUlazIrnnneg1ies 1 1l nniuliuszezinm 12 daniensnevausma
$1ame Sicaeluil

1. Hafen1sAnuAZAIILT)

2. uasiamITuuazUiisenevdaen

3. padeuSinasuasmnuniusivesndnnilomels
4. mafednIIMsIuTednlaazausiulainunsin

5, HamasLdiu serotonin cortisol Wma uagluiiu luden

6. wasiamsvihanemingadlindenmelianveyyadasy

3.1.  wafensiAnLazAIINTN

iianagoumsinuazanuimadeulnsuuunadeuannausiowuniunwnlng  (Thai  Mini-

Mental State Examination; TMSE) fiau (pretest) wagwas (posttest) mMseauuauazusunniiy

ar « ] | Y 3
sresal 12 d@Umy  nuRuNuSIWmasueIn sneaauanialasnas nalus

vy

aonglugengy
71x1 U T e, idies afwalan dnnu 60 au (1 au dillgwmsyedadnoen) flAwiniu 23.28

o = & v Wy Yo ° W
AsuuY (AUBRUINSEIN 4.16) Avuul Bdlu 60 Auil Tigswmidelisenuazdualiliiay

o & ' i ¢ ' P <
U 11 Al Lﬂunqumuqu 8 AU NUAINUUA 3 AU WUl 49 Ay YIaRASLLUUIIULRAYVDINTG
v ) oo &
nadauanmeansavatlneluggeongiirn 24.8 avwun (Andosuunasgi 2.66) wazanmsanwil
Ve o o vy A = 2 [ =i
nuhiggeengdioasiunluFeinsssinld (recal) wnfign waidivaziuuiumsivioe o

(orientation to time and place) AMuALT (registration) ﬁ'ﬂﬂﬁqm
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Anleduunnsgy 2.53)  dedidnnniingwuuneuainegdiiddgneadd  dwmsulundas
dwdeslumavinamesausanuiiimuunniisuesinzuuuesiitioddynaiivesnsmagau

= L ' ! e 5 ! 1 & A
mssginldszwinnounasniinsmaasisngumunitaznguasud (U 2)

= Thai Mini-Mental State Examination K est
\ % i post-test
I

25 ; ?ﬁ_if;z
20 : \
15 - ;
10

5

0 , 1]

AINUUA
i a v ' =5 &
3"1"' 1 LAAHAASLLUTINYBINITNINUYBIEUBINUANG * P < 0.05 wWisuieu

U pre-test YaanzueInuus
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f pre-test
2 - Thai Mini-Mental State Examination (Recall)

1.8 A *®
1.6 -
14
1.2

# post-test

0.8 -
0.6
0.4 -
0.2

Amuua

= ° v =
Eﬂw 2 WEAANHAALLUUTDINITN I IUVBIAUDIATUNTTIZAN

* P < 0,05 Wisuiiguiv pre-test va9ngy

3.2. wHafan1siuiuasufienaudues

u A 1 A 1 d - oo 1
dwsumsdnvafiserlunimevauss  lunguussmnsidnymuanndsnaviiseedodl
' = aa ' =l ¥ & an d 1 I 4 aa
A1 68.47 Taiiui uagsauasdian 59.22 faddudl diewFsuiisussminingumuinnayjielu

nsnevanawiaidetazuadlunguamuauioulasdinImaasy 12 dambifienuuandsiuedn

o @

L aa -4 ! 1 ' ¢ ar (3 o aaa
fifedAgyeedd (GUA 3) winuinguatauuivdminaenug 12 duai naufiseiluns

v ' =4 '’ 1 e o aa o o =
novaussliAmisenimiainMedniifoddymedidedisuivdasteudnuud (U7 4)

v
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100 1 pamljAsuinausuasdaidaonazudenguniuqy I pre-test
20 - & post-test

80 -

60 -

50 -

30 -
20 -
10 +

1deq ey

5 ' A 3 r y ”
U 3 uameafislunsnevauswiaidvuasuadunguaunuieuuazndainivnass

100.00 ~ . - ~ M pre-test
nalgasanauduasealduoasudInauFION UG
90.00 & post-test
80.00

70.00 -
60.00
50.00
40.00
30.00
20,00
10.00

0.00

uas

J aa ' ' 4 o
UM 4 wamwaffenlumsnevaussiaidewazualunguaiauudneunasndinis

nAaBs * P < 0,05 Wisuiiiuiiu pre-test anausiaznga
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100 ~

wanljidsrauavasiaidasuasudaiaunmmanas

H pre-control

i pre-chant

ABUNIIVIAEBY

100.00
90.00 -
80.00 -
70.00 +
60.00 -
50.00 -
40.00 -
30.00 -
20.00
10.00 -

0.00 -

el fisenauauaiialdeuasud AN sTInABs

o

d o e ) ) o !
U7 5 wamsnafienlumsnevauesdaidemazuaslunduaiuauiunguan

H post-control

# post-chant

Ui

= aa ' ' ) '
3U# 6 uamanajfiolumsnevauesiaidsnsuaslunguaiuguiunguain

vaanImaaes * P < 0.05 wWisuifieuiunguniugu
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= ' ' I o aa aa '
Mg 5 hivuenauandwedniifvddymaeadifveanaufislumsnevausaroidosavuss
1 f’ o ' [ v ] o ! ar =
'sz'm'mnqumuanunqnmﬂuumnaumsmam umLNBLU%H‘UlﬁBUﬂi}llﬂ’}UF}l]ﬂUﬂﬁNﬁ’JﬂﬂﬁQﬂ'\ﬂﬂﬁ
v o 1) v =i aaa n‘ ) '
MIsmIALE 12 dam nuhnguenuiaziimsnouaussvesajiseiiianinguamun

(3Uf 6)

' @ &
3.3.  uasaUIunsUan 9nsn1suiela wae anundeussvaanaiuiianinela

° o =M e L < A A o v &
Tnnusranainsilasunmaialinsy 30 au ilssniadesiiatnmiuudausseandnileomele
hgaludnsssesianiinsuimuemainraaiasuyimmsnin | Sadlsnnuematasildluns

Jaeivasiiies 20-25 A

nnmsAnsmuhiUeslsandinn 12 ﬁ’ﬂmﬁﬁ%’lunejumuﬂuLLazﬂfjaJa'muuﬁamaéasi'mﬁ
Hoehdtynaadd - (P<0.05) TaglsisimswAeunlasdnsimemels  daudaudugegnuoins
msﬂ;ﬂLfﬁ'ﬂ%é’dﬁ]’]ﬂﬁuejmﬂﬁ%ﬂah@@nﬁﬁum (Pimax FRC)  laz wﬁ'\mné‘?uqmmsmEﬂ%aanmnﬁ"qﬂ
(Pimax RV) fiAwfiutuesniifoddymeadadtornily 12 damilunguaduny  ualiiims
wisuwadunguasnud  lumemsaiudy Arnuiugegaveamsmelasanudsninmelai

@ o w

Lﬁuﬁvm'jﬂﬁmsLﬁu%uasmﬁuﬂaqﬂfgmaaﬁﬁﬁﬂummaﬂﬂsnf}'umﬂuummﬂeﬁum‘us‘qu (M13199 1)
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< o 1Y) o ) & " 5 v
M15719N 1 'Lﬁu'm‘iﬂ‘r)ﬂuasami'lﬂ'ﬁmu'ua\im'lﬂ‘tlms‘i'|ﬂ ﬂ')'m!.l.‘tlx'luiﬂ‘uama’mluﬂmEJ‘i.f\lL‘l}'l
L2 . . ‘J -
“a\}ﬂqﬂﬂ'\‘ﬂ’nEﬂﬂaﬂﬂﬂanﬁi‘iuﬂ’] (leax FRC) Llaswﬂﬂ‘lﬁlﬂﬂﬂtﬁuﬂ (leax RV) Y3t
v lg s 1 ar L
ﬂa’]ﬁlua”’]fﬂﬂﬂaﬂ (Pemax) ‘Ummﬁ'lﬂuﬂ'iﬂi)uL!.a.':‘VImm’:‘mﬂuumﬁuisﬂsl{]a‘l

12 dlami Tuaw 1.30 Hlaa vindu Weuiunguenuruiilildainud

amnd AUAY

pre-trial post-trial pre-trial post-trial

(n=25) (n=25) (n=25) (n=25)
Tidal volume (ml) 344 + 17 290\ t25* 3374 35 266 + 34*
Respiratory rate 16, et 16 + 1 17 +1 17+ 1
(breaths/min)

(n=23) (n=23) (n=20) (n=20)
Pimax FRC (cmH,0) | 49.5 + 4.7 554l 502 350 + 3.8 51.8 & 4.9%**
Pimax RV (cmH,0) 60.0 £ 55 61.6 + 5.0 409 + 3.4 50.9 + 4.3**
Pemax (cmH,0) 73.6 + 7.0 85.6 + 6.6* a48.7 + 3.6 66.7 + 5.4%%

Anfiuanaiu mean+SEM, ** p<0.01, * p<0.05, Pimax FRC: maximum static inspiratory
pressure at FRC (Functional Residual Capacity) or RV (Residual Volume), Pemax:

maximum static expiratory pressure

3.4. HafdNsINSHIUTINI1le Aduaulain Yaswin

Aanusiularinuneiia[alui (systolic blood pressure) Amumisvasnmdilainuugila
= a o 1 o = Ci "

Tumuasaanem (pulse pressure) AMsiuladnaay (mean arterial pressure) U89

o : ot gl Pl % T A aa o 3
aEalAINgUAIUAY (n=30) innfiutuegraiiluddgneadi (P < = 0.05 ) Tnewdninniswiu
LY = a ) « = 1

vewhilaiiAinanas (P value = 0.04 ) mevds 12 Ui lusnzfinguanauud (n=29) Areau
9 a o o ar e = ' e ' o
sulafinuazdnsnisssiltlidouwas (msnf 2)  waned msmaadiiadieinwm

ar = 2 o & & ' -g = ' s
anmmsiiladnbiliuGeuuvas dMudshigiiudionarinll 12 &dmi
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M54 2 AAnusiulaiin (Blood Pressure: BP) wagansinsiiuvaaiilavasvinluvinuauues

arnapsnouLasnisnsanus Wuszezna 12 &awi Juaz 1.30 dalus yndu

Wiudveaaiasnguaunuilaildaansud

AN ATUAN
(n=29) (n=30)
pre-trial post-trial pre-trial post-trial
Systolic BP (mmHg) 132 +23 135.4 + 2.4 126.0 + 3.0 132.8 + 3.2*
Diastolic BP (mmHg) Tis%l.5 R AETT 705 +1.4 720+ 13
Pulse Pressure (mmHg) 61+1.9 638+ 1.7 555 +2.3 60.8 + 2.6*
Mean Arterial Pressure
91+ 1.6 929+ 138 89.0+ 1.8 92.2 + 1.8%
(mmHg)
Heart Rate
66 + 2 66 + 2 65 + 2 63 + 2*
(Beat/min)

Afuanau meansSEM, * p<0.05

3.5. HafasAu serotonin, cortisol U1na wazlviiu ludea

| w o | o o . = ) ' =
msanuudnaiiiasnlusres 12 fanitreidinsedy serotonin ludealdds 8 winluvaiziingu

1

=

AuAUTiBduTiBs 2 win unlifinadasedu cortisol wazsgdwhialuden  dungumuniag
@ ’6’ <4 = ' ar &

seauinaaldenanauiiodly 12 d&am

wiF1 HDL-

nsarnuusliilinanadn triglyceride, total cholesterol uag LDL-cholesterol

1 = o s Qo H 1 1 u‘ 4:'!’
cholesterol anasetsiitipdrfgmivaiin (P<0.01) daunduarunuiidn HDL-cholesterol #igedu
agalsfiniu fdnsrdn total cholesterol / HDL-cholesterol wasanananinsvisaangulsiunnsing

[ ar o W P
AuliDNsUAUNBULAENEIIN 12 dUnY (AN5149% 3)
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= 1 o . . 5 LY =3 L] ' a
M15190 3 A138AU serotonin cortisol Waa wazlviiluifenveseaainsnoutas ndanis

g iWussezim 12 §awi fuae 1.30 Falus yndu Wisuidiouiuenanasiasnay

aupuitlildanuus
AInUUA AUAY
(n=29) (n=30)
pre-trial post-trial pre-trial post-trial

Serotonin (ng/ml) | 278 + 0.59 | 23.78 + 2.67*** 290 + 0.49 6.54 + 0.98%**
Cortisol (ug/dl) 12 + 0.9 11.5% 0.9 111+ 0.7 114 + 0.6
Fasting Blood

110 £ 8.9 103.9 + 4.4 104.7 + 3.0 97.0 £ 2.0**
Glucose (mg/dV)
Triglyceride

153 + 36.2 1338 + 18.4 1405 + 11.0 1355 + 128
(mg/dl)
Total cholesterol

203 +11.4 195.0 + 9.0 202.7 + 6.8 209.1 + 7.7

| (TC) (me/dl)

HDL-cholesterol

55 + 2.7 @9+ L5 48.6 + 1.6 509% 7@
(mg/dl)
LDL-cholesterol

118 + 8.0 11834:7.1 126.1 + 6.4 131.1 A4
(mg/dl)
TC/HDL 39+£03 41402 43 +0.3 4.2 + 0.2

Fluanaifiu meantSEM, * p<0.05, ** p<0.01, *** p<0.0001,

20




1 ° s - | o a
3.6. HanaNIINIBYNUILTAE wmaaﬂmﬂlﬁaqua%aaass

3 1 ¢ A ° 8 ¥ a = v o = ¢ € e
M3Was AAPH unwadiindonuns wm‘lwnmawa peroxyl G99zl NaNYlEDIgaavLIAIGDn
g v . s o cd o g o e
unsauneliin lipid peroxide ilowwadidin@onund uaznisuantvaudadentad WUTIBRIING
winvasiniienuas lipid peroxide vasisasangy hiunnseiusgnaiiifodrdgneadii o fouuas

wiimsmaass wanedr Myamnuuiohifinaserulilumaiineyyadasevenvadifinidanung

< ¢ ¢ | B ¢ " a a
MSIN 4 wanaasigusmsunnvandinidenuas (% Hemolysis) luiwadidinideniasuazuSinm

. 2 g I3 <5 ' oA ey 1 ar
llpld perOXIdatlon 11!L‘|‘jﬁﬁLflﬂLaﬂﬂ!LﬂﬂI‘1JﬂﬂNﬂ'}UﬂNLLﬂ3ﬂflllwa?ﬂilumﬂ’ﬂ'lﬁlﬂﬁ'maULLﬂBﬁa\‘m’ﬁ

NAADY
% hermolysis MDA
(nM MDA/mg protein)
ngu Control AewzuNINAaDs 58 + 2 2 2
wﬁaé@mmwmaaa 54 %1 27 + 1
nau Treatment | fowui3NInAae 53 %1 28 + 2
wdsAuanNsVINaBs 51 £\ 204
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3 Control
Treatment

% Hemolysis
=9
<

] '3 = F ¢ = o
$UN 7 wansastwuinisuanveadindenuns (% Hemolysis) luiwadisinidonunsii incubate
FWAVENT 50 mM AAPH (2,2’-azobis-2-methyl-propanimidamide, dihydrochloride) w5
g ' 1o ey ' ) !
mnaulunqumw]maanqmmmmmwmnmnauuawaamimaaa ﬂ’]LLﬂﬂﬁI‘NEU
¢ 2« o A ’ = o 2 A = a 8 A oa4a
Wasisuinsuanvealiniaeaua@Hemolysis) laeiisuiudlaidanuamgniduiindudde

1 I ‘!’ o =] (23 =4 ) L4 yi
el L‘Uumsmumu'ﬂmnﬂ NNILANYBILIALGBALANBE N EAUYINY 100%

B
>

= 3 Control
3 Treatment
S 304
o
£
= 20" '
g o
c o
: 1 0 =] .......I...
o e
= et

0 atavata

Pre-

5U 8 wansu3an lipid peroxidation luwadilimdenuasit incubate $2mfuans 50 mM
AAPH (2,2’-azobis-2-methyl-propanimidamide, dihydrochloride) 38 ﬁ'mél'ulunfju

1 o o ' [
AIuAYd Llﬂ3ﬂf}3-1Wﬁ')ﬂuuﬁﬂ?ﬂQL’JﬁqﬂauuﬁSﬂﬂQﬂqﬁﬂﬂaﬂﬁ
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4.1,

Uni 4

anUs1eNa

HaRBN15IAN AT MITuiuazUfisenneudues

nAMsAnyINUTIRzILTINRABTeIMSIAga U ruBIvesIngluggenguenguUszenslu

U

v
=1

1 o v o = ' o
msfnwiilisazunyidy 23.28 (ANUBIULINASEIYN 4.17) AU FINTNNUNTILEAIE
AnuAaUnd (AN 23 Aziui) wardlewSouflsuiumsdnsussinus yasund uazame
il

(2536) Fvhmsanulsense

Yy

v e 1 = ' L)
g lneniiongsening 60-70 U hifilsauszddnla was
lilafnguaniin wiosndeulszamilag S1uiu 180 518 NTIIIUTHNA HUTIALLUUTI
= v MY o1 w - =
Laaa'uaamwwaauanwmuawaﬂwﬂ’lurﬁqutﬂm”mu 27.38 (ANU8LVLNIATEIL 2.02) N

Vel Y 5 & 2 | o o v '
wnndidnlalunisdouil - ensesidunnnguiedsiisnnauiniesiinenszanovengu

Usgmnsiliinninvianisfinyinaze@n Felszvinsvesnguanlugiiinisfinuiseeu
. | ' < & v =4 = = v
Uszoudnunasiion@iminuasns udennmsdnuiilnuindgeengdonsuniluSeinisssants

vy

- a v v o " . 2 22
(recal) snnvign wagidenziuunIUNITUzaT @a1ufl (orientation to time and place) sty

A9 (registration and memory) Yeafign FanseiunisAnwives Tnus wivsuns wazame

4

(2536) wazanawy] Sadna (2545) (35, 36]

nsamuuigednduguiuuniaveaniinioun dwiuadeai @nd (17, 18] annsdnuluase
FH v a o 3 o & ) ¢ = o
imrimsanuimaiuduszesnar 12 e aunsafiumsinnuesaueslngsm
= ) 2 v v ' Y v v | a 4 3
Weaiuanugmtile luinudeg smumsiviioan @aun (orientation to time and
place) mMuaMudT (registration and memory) auAmslalazANsAIN (attention and
calculation) MuAMLElaNIINTYILAEMTILANIEBNNNAIY SIEINSTInmIATIETIem
(visual constructional) Fsaanadeaiunisdnulunguithedued (mildly depressed) was
v ° ‘g -ﬁ' = ) a -
ngurigeeganuIndanluaniuiiniluauys muhmstinnuediilens (Kundalini yoga) uay
oo = i o . & o 2 [-] = v
ATNNBUATI 36U N381 (Kirtan Kriya Meditation) ¥ilimsyihauvesasesivaaausig MMSE
1 J 1 dv C! 1} 1
fifAzuuunadeuganiinguaiuny [37) uenainilnmsfnuiinmanwuiimsanuud ms

4 o < v e L2 4:1 o
dwiaoulumeann wiansdnfnssumamen fasogiuiianonssummamauniulses

firnuannsafiunsiin nsvhouesiumedind [30] fiaeduainiesnindiilsilduion
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[30, 31] dmivunazdruteslunsiauYENBMUAILLANANTBIAIASILUTBINITNAEDU
msseanldsgninneuuasnaInsvnaewianguAIUAULAZNALEIRILA F9e1in9N
Iy o } - o W ¥t o = Y oo o o -
ANUAUAYBIIEETATBLUVaR VIS BN sTlATeAanenaulUiasdinudalafiay

o o P ' e v o A = w
wdAmeuINNIgN  pre-test  uazlunquannuudnfivunliuisiidpzuunuesmsssinla

wmnnhngumuauuiaghivnndegaiilbddynieadn

nanfisedinnudhdgrensiinginUssiniureayuiiuednds  wmnluFinussdriu
5 L =i = ¥ ' 1 ' 5 = 4 e o Y i o sy
esnusiRBainsedoulnITmeduingg Mlufsnssuivhlnen IWlumsdniingin Ty
miadeulmImenagnelasnndale diiviisenmssul mededule uazmsdanisues
guuUszamiluednef devdwaliiinanuiidendnuiluime dwiunsfinwnanjizoluns
1 et ' < aaa | = v | =
novaues  lunguussvinsifinvmudannasnafisendedoaasiadidnioanindioIsu
= 9 = o St Y] ¢ =i < ' ] ) =
Wgufumsfinuiriusnues Wigduns wasieun U w2546 Mmuhnguiilergunnni 50 U
vanfiisodeduslunawe 277 was mevds 246 adundil nafiseeuadumavie

o o

251 uag Avia 239 SiadIundl [38) Gunueiunfived Hodgkins (1963) seaufidmsudiiongiiu

u

' aaa 1

171 50 U Aufisendeideunaeie < 274 fiadiund wamds < 241 fiaddunil doudfizen

AaaAwAYIY < 249 fiadiudl inemdls < 236 fadiund

wismsanmiindeiy 12 dUani nuimaufiSelumseuaussvesngumnuusifiiuile
Wigunuaunsaniue f‘ﬁ*vlﬁLﬁwhnﬁammmﬁﬁwaeian'ﬁﬁ’mmmmﬁfmammﬂg‘jﬁ%mlums
novEUY  FrenndaaiumsAnuuensiting  (2523) [39] finungfinaunsnuuniven
sssumeiinanjiseilunsaevavesinidlifinannd vieinnmisAmuiiinanves Lutz wae
Az (2009) [40] inudmsflnand 10-12 SaliyAuiuam 3 deowsiiumudilawazan
nanujinsen
NINMFENYINMIATIVTIINMTIINUSEUUUSTEmMIINMIAgeUaMEteITedlnewazan
msinyafidevemsinuniluhmsmaudansafiumsinuesaussdnssuas
annafisenlumsnevauesiedensedu  Seaenndasiunisfinuues Jakobsen uwazAnl
(2011) [41) uansfamudiniuduesnmuiisoilidfuaussonmmsinuusae i

neuEheuazAuUNA
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9 W

st | bS04
Jy LB
RSSO

Ly 18 N4, 2598

\ o & il
4.2. uadeUluinsuon sasmamelonazanuuduseasndnuiionnela MO

nmsanuudnsabildainuudluseeznanwindy 12 aiiivdsunnsUsnamzdinanas Tne
o 'Y o o ¢
lilawaeudninismela erailssainmiansisen (chest wall compliance) anauannsaly
e = o - - v d a AT P LY 2
mMsvedieagnniuEesy Nnmsinadsuduivinunssgnilas nslianendiren via
s o d 3 d o v o v e’!’
AMIBMTRINTEANdUNAtanainannduGasg  vilimimsnenuemelaaniu - e
nanailaBununauvadvasngtaanivngay linsasausanadveanaiuiialil

Usgansnmw [42] s2unudsinnsnenne (residual volume) Tudemunntuludevsn Fadunaun

=1

NNMUANNIIE dynamic compression 1Y mszidile elastic vegiavanas ilviiloang

9
iy geaussiivunalve@u [43] wnradinandidudmaliuSnasnsmeladivesdaen

anas  oealsinm wivzdl residual volume 1 YSamsenmilmilulenanas anansany
Mg hypercapnia %39 hypoxia laluisen wigudmuaunismelaoabiviuansimemels
Tiidindu PR chemoreceptors vasaeegaziinuldienIInEVALIYED
msusulneanleaviosandiauanas [44]

o @ v o = 3 ) =] < v o
mslamudumeladiiinniiagn (Pimax) wazanuiundleseniiunniign (PEmax) devioudia

wssfuiiinanmswafvesndanifemelouar elastic recoil vpaanuazniimsisen usidud
inanmisvaimesndnuiifomelanulumunnudinfufues force — length relationship
amMuEmvaInduiieTimnzauiinarennausiininduioatein  vailieanmsdousu
fumed actin kay myosin s1fedululinasensaiasiwhannisiauaindanie neth

anvasEgIeeRiinMusMRdaRuRuRsunam binzaniuNTas LA YD

ATART]
v & v & o L w oo @ v &
naﬁaJLuaLanmHWSQGOH‘UUWUIWUWH [42] il&ml?f[‘wLLNﬂ‘lmLﬂmmﬂm'mﬂm‘umnmmuaﬂ’lﬂ‘h

1 ] " § o ee b= ar o = 1
Wanas @ elastic recoil fz@ptmmERNIAlUMSAUNGUMAIIININSUBNY  (geeng

. z = s P TRy . . v -
elastic recoil Aziimanas eswinnsseanserslMmiseas wasUSina elastic fibers ssadile

8781 YY

1 1 v A’ ke =) 19
nsemudbitinasioraudsvesnduiiemeladuasmelasen  oweduigldthegluuy
S a

v cf o v ] H o
nstinvesnduile  Mdeslindnvesmsinednunizas  msmanudbildzuuuumsihauues

v & < ) o o I v & o v & '
ﬂﬁ']lll.uﬂL'VI?JE]'UﬂUﬂ']'iﬂﬁUﬁu“']Eﬂ%’ﬁiﬂﬂ'ﬁL‘UQ%QLUUﬂ'ﬁl‘Eﬂﬁ']llluaﬂzUQaulLﬂgﬂa']ulua‘ig'ﬁ'}"lﬂ

25



a’I d pu| 17 [} LI - 1 ] 1 & 2 i 2 ]
Flasaninentassnunsmeladidusgiunn wdnmsaauuiidunismeladisssunn waztiay
melasenludududesssiusssua  lildnslnuGadosnisusinnsaumeladannuasiins
crf ] £t 1 o v qy s
aumelasaniinnnit  msmauuddsbiilamaldinanundaseesnduilsannsuagauuy
. p " ar ] q' b5 A’ o qv;
isometric contraction n  wseAlinalunsHivANIMUMIUTRINAHemsle  Faiumny

=1 £ .&' v =3 ] 1 4
u,mu.'iwaanm:uLuamu’[mmLLasaanm"lmmnm&mnnqumuqu [45]

aglsiny mansndannuduganveanismelasen (PEmax) tag vaamsmeladh (Pimax)

v oy

31 wildtuumsvans (oseniiragann laignansnans nigaiinmaanandeulige fj
Sovinlalsiviuil Ll adielumsiadmanay ad violidnlaliimaidiome [46)
uen9nil madasunasteumsihilnadeusaiuiter Sals wui maworewmeladhassild
AfSinnsdead uas anamnenlumsmelaeenasyildfdnBinasiuiug winendaiag
wiagaufinmuuansevesmsmeladufuifinnvedsunismelesen e msmelosenli
nnigarsumsmeladhosinasemusduiita venanil msitausaseuy viewmnnuinilen
viowUnliainenwhlirailidesnitaulusiansn - dagorgudazauenaiinaudila

WaZAMNANIOlUNSYIANASMsT MUl AsganTmTaumndaiy 3

4.3.  HadeansINITHuYainla uazausulafinuaein

msmmuuidulszdissezom 12 Sanilinadenisasseiuanusulain  systolic blood
pressure, pulse pressure, mean arterial pressure Lilvigaiin uagigaangngumunuitlilien
uudesfinnuduladindsndrgaiuiazdnamsiduveiileszanas  dasinsuvesiloll

= 1 s W o1 o & ’ o '
wasuwaslunguaimuudiazlaifinnsuasuwasues diastolic pressure VAGRRIGH

annavanyaInIsiiiy systolic blood pressure Uar pulse pressure oo diastolic i
WasuwawSeanas Ao msudafwesnimaonidon  wasadeaudsiilion 2 auvawdn
v < ¢ & = [y oy -
lawd  mswasuuasesdusznevvanilaiile uazmsiamgandUIEAUDoNY  ag1asesaly
v P ¢ = ' a o -

Hgeeny mandeuwdasesnuszneuvaailowe 1y mIasauvsawaaidoiivasaidon nsazay

extracellular matric M3fidU3 collagen unanUszansmmnardnuues elastic fibril
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AMw elastin fragmentation 158 non-enzymatic glycation-based collagen cross-linking

wWudu [47)
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‘3 very common |
‘ re(:rl!ng of Pall verses and sometrme together wrih Ihelr Thar translations.
] neﬁls-_ as_ do‘es

plasma serotonin Ievéls in practrcrng eiderly

Methods

: Participants were recruited from the local communrty and divided into 2.age (71+1 years) = (cj.f "ﬁm”{;‘m'r”'ﬁm‘ﬂ'r H:&’“'H”m
Bl -arjd_BMl (23.5+0:6 ka/m2) groups. Throughout the 12 week sludy they either continued their T {T" oK1y follo) at'-) £
daily ‘activities (n=30)-or . undertook 90 min‘daily of Ch&Sh:(n=29)..The Thai Mini-Mental Pre tesi
= | =2 Slatus Examinalion (TMMSE) assessed orientation, registration; attention, calculalion, . -
& | language and recall as a baitery of 30 questions at the beginning and end of he 12 week ~fests & Measurement
;- trial; Serum serolonin was measured by Enzyme Immunoassay. Comparison of data The Thal mini-mental status examination (TMMSE)
. (mean+SEM) between the pre- and post:testsin each'group and between 2 groups: were
“lested using: paired and unpaired t-tests, respeclively. The stalistical differences were set at
: Pso,os. Ethical approval was granted (HES5-Ep1-0031).

Reaction times to light or sound
Plasma serotonin ;ELAH.Enan. ' Soiences, us-\}

’/ The 'Paﬁ' }i’ai Cfnntmg EBMF :\f :
Results - | i i J /

i 1 | & e it x ¢ Prefim Fomage =ra =
Thai Mini- Mental Status Exammatlon The TM MSE: recall part Eg;g;:f‘rf;‘: TR S St
Dipre-test i post-test DOipre-test [ post-test : rfwatie 1o the Dhamma
2 He omage to the <nrﬁﬂ:
Bahun, the vietery of Lord Buddha
Maka Jmartangifa Gatha :
Hemage to the Budidha (Pafi, (et wmr)nm.)
¢ Reflections én universal well-bei
Requesting the universal forgie
Transference of menit -
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04— s : . d
control chanting & sharing | control chanting & sharing | - Ch&Sh participants gained higher scoresof - |

[ §! T B | cognilive test, especially for recall (p<0.01)
B ET ReatQon tiipe (Sec) plasma serotonin (nM) but did not show any change in the controls.

200 [ pre-test [ post-test Reaclion times of the Ch&Sh practices - - |
were markedly (p=0.000) shorter to hoth:.: :
lightand'sound stimuli while the controls - - {2
tended to show worsening reacllons S ;

(p<00tforlight). e

:Ch&Sh caused increased plasma - =22 =

- serotonin 7.0-fold (P<0.000) whereas the—

flesem]  SsteEsal . | conlolonly showed a 2-fold increased- -

control chanting & sharng control chanting & sharing - (Unpaired p-vale<0.000).

Opretest Bpost-test

150

100

D|scussron B, T NI e e s

-Ch&Sh can be consrdered as mrndfulness trarnrng or medratron as shown by atlentronal performance and
; ‘enhanced cognitive function?®.

“tElevated 5-HT may reflect activation of dorsal raphe nuclet and cross the blood brain:barrier into:systemic =
ks crrculalron via the 5 HT transporter and probab!y affects the prefrontal cortex in the same way as the medrtatlon

e ] mm.rrmncam}mm_rm y 51(4;247 2253
* 2} Meoes A& Matngwsii P (2009), Canscious Cogn, 15{1)'175-95

3} Hakatani Y. et al (2008). Eur J Meurosci, 27(3) 2466-72.

4): Yu X, el {2011) Int J Psychoplyysiol £0:103-111.

5) Bag'anzH&B!a!ﬂ;RDlelZ)ACSCh:m_Nmosd.d 4563

£). Koerig HG, otal, (20014) JAGS 52 554-562.
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