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Experinents were carriec! out on 120 vol unteer, unanaesthetized 

and intact subjects who were trained to achieve the •Relaxation 

Response", a behavioral stiJ:JUlus situation developed as a .. transcendent 

function'' aimed at defusiNJ real and imaqined tensions pent-up 

within the txXIy syste::l as a "gonoral adaptation syndromo'" and 

defined by its proponents as an equivalent of the "trophotropic -

endophylatic" reaction described in cat by Bess (1943) . 20 subjects 

(16.6') failed to achieve tho response. 

Heasuxements we:co made before, during and after relaxation of 

the following Parameters: 

Electroencephal ogram (!reG) , Impedance Pne\JDlOgram (lP) , 

TrMothoracic Electrical Impedance (TEl), Blood 

Pressure (DP) , Heart R.llto (UR) , Elcctroc:ardiogTam (ECC) , 

To ascertain the visceroactivc modo of the "Relaxation 

Response Technique• RRT), the Duration and the Frequency of practice 

wore patterned to bring out tho chronic and acute offcctll of tho 

atimulus situ<ltion in ordor to facilitate tho intorprotation of tho 

cardiodynamic and tho hilcm<>'·rnamic o~ ta obtainod. 

~~at hypertensives, for example, aro cliniCDlly diaqnoaed as 

oasontial, yet a number begin as labile in which tho elevated 

artor~\l pressure is consequent upon increased cardiac output 

(Lund-Johaaon, 1967) and tho cardiovascular response pattern 

re3ccblos that of exorcise (Brod, 1963). In contrast, oaaontial 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



u 

hypertension is maintained by increase in peripheral resistance 

with about normal cardiac output (Eich et al, 1966, Pickering 1968) . 

The former I!UlY be neurogenically mediated but its r epeated 

occurence induces a non-neural mechanism (Folkow 1971 and Guyton 

et al, 1970) . Theroforc, one must not lose sight of tho fact 

that visceral response patterns associatod with certain behavioral 

manoeuvrings develop fran a long-term (chronic) exposure to a 

given chango in the environment (the technique). In fact, such 

long-term effects can perhaps be viewed as mc.ro ropaatcd applica

tion of short-ttirm (aouto) rucposures and are thua best approached 

with woll-dofined short-torm mode ls . 'ntis is why the 20-m.inute 

time limit imposed by tho hybridized Modi ta tion41 technique (tho 

RJ\1') is quito appropriato. Not only is it moro easily ropoatod 

with tho least possible side effect, but it •.also onablos one to 

hypothesize what r"sponse patterns are duo to noural or to 

endocrine mediation puroly on accoWlt of tho latency and duration 

of tho responses. 

So far, tho most outstanding claims havo bean confirmed through 

tho application of R.RT. Also tho best parameters as indicative of 

RRT wore shown to bo EEG and Impodanco PnOUIIIO<JrGm. Now parameters 

pro:!IOting a better WldOrstanding of carcliodyni11:11c response patterns 

woro dl)duc:od during RRT and tho following points wore clarified. 

, 
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(l) Stroke Voltce changed little in acute RRT application 

(2) It was reduced significantly (P ~0.05) following chronic 

application of RRT. 

( 3) Blood pressure showed a pcmanent c:hanqe ( f.lll) after four 

sessions of RRT. 'nlo fall is the resultant of tho reciprocal 

relationship between ccrdiac output (fall in acute and chronic) 

and the total peripheral resistance (increase). 

(4) Recrt rate changed considerably in acute RRT application. 

Evon after much practice, Roart rate reduced to a greater 

oxtont than (sv) stroke volume . 

(5) Those physiological responses exhibited a circadian rytha. 

(6) Thoro was no significant difforonco botwcen tho re1ponse of 

fomalo and malo subjects. 

(7) 1\.go hod no offoct on tho roaponso 

(0) 'nle iliooocral anglo dotorminod how feat and to what oxtont 
0 

a rosponoo can bo elicited. At an anglo of 120 the subject 

fallo aoloop and concontrato1 leas (duo to strain) than at 
0 

an anglo of 90 whereas tho optimum anglo lie s between 

105° and 120°. 

(9) Tho officiorn:y of tho heart during exercise improved with RRT. 

(10) Progruult Wot'lon quito easily retponded to tho Relaxation 

Response Tcc~niquo. 

From t±::cc finding a, it ia concluded that tho RRT 11 capable 

of J.cprovinq tho cardiovoacular functiono conaiatontly in sedentary 
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A C K N 0 W L E D G E M E N T 

'!'honks be to God 1n His Holy FIP.ights 

for ne gave me everything it has taken 

eo make thls venture a success in all 1ts 

r l11fl1ficat1on.s. 

• 

I 111'1 !Jrontly indobtot1 to Pr oteoeor Oliver '(un~by (tho oetins 

Pead of Human PhysiolonY Denartoon t, Ahnadu Bello University in 

~ari~) tor tho very eo~oodRble contributions he hod aade towordo 

tho gool ot this r oooor oh. I benefitted not only !roo his tbor oueh 

adroitness os o a antor but oleo tron his patient assiduity " o 

s upervisor. In !oct, ho r olontloso ly taxed his in1• ouity and 

o~eeinl tnlontn in thQ fiold of oloetronica tochnolopy to ottanueto 

tho crux o f oy took. I r etrosnoet oll thoso With r evorod gTot1tudo . 

I 0ro!oundl y oppr ocioto tho !othor ly r ole playod t~rou~hout 

tho period of MY uncertoint:1 t>y Protooaor I.D. Eli nroh (nlao of tho 

Hunan PhysioloeY Dapartmont, A.D.U. , Zaria). I tbnnk bio also 

tor tbo other fncots of ny suceooe with which be had ~leetully 

i nteracted. For instance, ho contributod to tho literoturoo revif'wod 

in tbo toxt. In tact, ho sonorBtlld tho nrinuy 1rton I lntor 
• 

dovolonod into n research ootivo and hio wordo ot oneourt11JOI!I9Dt urrod 

me on. 
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1 ~- h t o ~l ~ bot~ ~.ofos~ors for their bel? 1n aercenin~ tbe 

cubjoctn unod for tbia work. 

No leas ~Btetul ~~ I to ~r. nonhnel F.le~be (PhyaioloRY Dnnartcent, 

Uuh•orDi ty of lbe1nn) wilo, in rmi to o! tho 'lroblGQD that naturo.lly 

~cccnp~y tho tr·~~~er of n7 otudios, accepted to be a co-suDerviaor. 

Rio car~ful n~oro~ch to tho 70rk RUidod by on ootiaun lovol of 

ncado~ic dioci~lino, no doubt, iuflu~ncod the final abaoe and style 

of tho th~:lio. 

I cn~ot fail to rennrk th~ nnrta nlayod by Profeaaor n.o.Osuntokuo. 

( tor~r~r o.,nn ot ·~edicine Md tomor nctinr Do ad of Phyaiolot:Y 

Dopn~toont, Un!voraity of Ibodo.n), Profoaaor B. 0. Akando (bia cbnrioootic 

'Tucce,1aor AA Doo.n of I' 'diclno) and Dr. n.f'.(). Oynbola (his aucceaaor 

,.., ~cttnc rnnd nf Pla~·u• olon Jionnrtn nt) roenrdlr.r tholr ndnlnla tratl vo 

""-.1~nvout•Jl wl thout wh1c'' nll ny ottnrto could bBVO drlftod in 

un<torto1n, iouocu:-o nnd nrnbnbly v111n orooctationa. 

I or.tn::,d ny ainc<Jro nnorocint1on to nll tho .,aonlo, fro., vnrioua 

• 11::> of 11 fe, t.ho voluntoorod to bo oxper1con tal aubjocta. In this 

roonoct, pr..·ticulo.rly I cc.."l.,t.Otl tho ro-::.~n.nd!Uit, h1a bonournbly r'Jtired 

do,uty, t!JP aou·~r , r.ll of tho llittorinn '{111tary School ln 7nr1n; 

~!to n1nho., ot truJ l!otho11ut Chu::-ch in Joa, tbo Obo of tho Yorubns in 

Z~1ri11; th:. nur.!IOC' of tho A.hontlu nollo 1Jo1vora1ty and lfunnsn C ... tholic 

Jlns.,itnln; tb, nQd1cn.o. f''ld onrn-Modical otnff ond otudontfl of tho 

M~adu r '•llo Ur.i•.(ll"•H7. 
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Last but not tbe looat, is •tr. Joael)h O~nnwo, the tec.hn.ieian 

in oy laborntory (now on study le~vo in the United ~in~ons) who, 

r..,crt froo keopioP. several niehta v1~il with ae, displayed n 

~o~d undorstnndin~ of tho oloetronic oqui~oota; and in fact, his 

aoP,ncious aorvicea aore than povod the way to .uccosa. I L~ 

'lUi to P.TB toful. 

~- '""2.-t.. 

G. A. Adeleyo. 
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To T.ovM;·~, Ml/ 1.-ifc 

ond to 1idRbJ.mpe, my daugbt:er whoso 

voru oKJ.st:encc inspired 1n Cl8 enouqh seTISe 

of rc:;;oonsibJ.l1t:!J to persevere in t:.ltic; 

continuum of struqgle - a strugqlo in whJ.ch 

tho hum~n raco J.s profoundlt~ imnllcat~. 
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PITRnDUC'!'l OS 

~Y boinP rec~losRly odven~urous, un~crupulouslv anbltiouo, 

nervously t1Do-'lreoaur~d, ani! 1rrorteoruhly nvaricioua, ••o.n has created 

•or bin~elf a chaotic oitunt1on which is boco~in~ 1ocroaAi~~ly re~istant 

to ~l~ont nll tho coovontioool ccthods of ~nnnP,cnent. This tochnolo~1col 

n~o. n .,roduct of b1o 1n~onu 1ty, is chnrscterlsed h7 rnnid nnd 

nstrononlool cbon!"oo unrt·ecNtentod 1o scnlo or in coMnloxl ty or in 

novelty, The ottendnnt onv1ro~!"'Ontol dinordor aoxinlzon ovory !"'O!"'nnt 

townrd~ lnflnlty. In fact, tho cnpacity of ~no to odjuat to tbo 

l,pnct of nll thooo (bio hnn1\wor~) io oo aovoroly toatnd that his 

nrtnn~ h~vo to work nonr thoir linlto to co?o. Tho jun,.ornaut lo 

survivnl wh1ln tho coat t o tonaion. Tbls thou~b is n pnrsdox, in 

~ nuch nl tonslon tr1gors ott n phyoioloqtcnl diocordonco ~hich, il 

nllowod, to c~pnhlo of nccolorntin~ lifo towards oxtlnctton. rbronic, 

nxcosnivo fltrftin nnd tension nrn 8'.1!'?.10<1 up in tho word 11troaa. 

~troafl is belnr incorporntod into tho list of n tow ill-doftnod 

anrt ~onor~lly ov9ruuod ~e~ic~l tor!"'inolo~ios, ae~tn~ dttferont things 

tl> different p~opln; yot it hl\8 lolllt boen tbe a•Jbjoct of peycholor1cM 

aoecul3t1ons. In 'lB ·1uch ~ thoeo apoculnttone tor,.. tho etnrtlnr nolnt 

of ny proaont tovootirDtion, en nttnnot ta nado boro to dolv~ into the 

noonin~ ot atroea. 

~,noptic~lly, etroae tfl ,. (unction of 'ln inoxornhln tondnno• to 

eope wit~ tho dc:Ande of a to~oy-turvy onvironnonl. Th~ thrno ootn 
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co~~ononta into which it can bo roftolv?d ore: Eootionol Stro~, 

Env1ronnont~l Stroao and Physiological &tr~ss. Tb~ aootioo~l stress 

consists of all tbe deo~-seotad nnPotivo foolings llko diaopnoiotgoot, 

frustration, grief, hntrort, nnd foor; Eov1roonon t31 atroaa cooal~ta 

of ox~oouro to ohyaiool dlsconfortft like cold, boct, and atront 

1llu~1not1oo; and Phy~1~lot1cnl strosa cons i s ts o f an outnourtna of 

atoro1d horconea fro" odrennl e l and, j ust os elobor ntod unon hy 

Ilana Selyc (ln7&) who bol iovod in ~holr vita l s1TD1ficanco to 

survivnl and conaidorod tbnn oa aqoaitivo indices of stroao. Thoso 

throo conpononts inte r act in cqr tnin wnyo to dornngo t ho nor.ool 

~utonogic func tions . 

tt ia o atinulua situation of n chronic typo which ontabl tahod 

ita 1nfluooco throuah a bnr nqo of laoulana boabordinq not only tbo 

1nteTM~iolntor31 horn of tho s"tnol cord but also tho ro ttoulnr 

nyaton, tho hy~otbalnnus sub-colllculnr nr oo, the DAYnrtal n (tbrou~h 

t ho Nngdnlofuqal nrojection on th~ hy~othnlnauo) '"d tho core~r~l 

cortox. Tbat 1& •hy tt is littlu aurnrlain~ tho synooaoa ~nd t ho n 

oouroo~l links fu nc tion ~t r~doa. 

Tb~t oovlr~~ontnl ovoota nr ovokq cor toin bobnviouro l adjustcanta 

caoahl~ o! olicitin~ ovnrt ~utnn~lc ch~nRoa hnrdly r equtroe 

docu~ntotton bUt ouch of tho foundntlon for hypotheai a ~erlvoe fro~ 

~~cdotal an~ cor rolat1onnl obaorvntlooa. ~troaa is not qunntJfi ablo 

an~ 80 , th1B tact rondora tqloolontcnl th~ 70rioua ott~onta t o 
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3 

1opl 1c~to otrooa whi lo oxplnicin~ sene (if not oll) of t he aolodioo 

untraceable to o 1 t hor fu nc1. 1onnl or orc:flni c oriv.ins. Ttw problen of 

how to quantify a t roaa, por oo , is no~ oido-tr~ckod hy o~tropolntinc 

fro~ tho moQsur~hlo ~hysiolonicol conooquonces. Sc~c~ly needtn~ 

ovor -onohns i a i s tho fnct thnt non ronctn insti nctivoly by nctivotin~ 

t ho "f:nllr'!oncy Ronc t i on Pnthwny" pormlnrizod by Ifill tor Cnnnon (l 1."14, 

10~~. 106~) . l ntorost hno boon nrouso~ over tho loot half of this 

decode ns rcr.nrds thn poosibility of nnnn~in~ ond controllin~ tho 

v i~corl!.l dornncn~ont throu~h o ~ocbnniso •hicb oro~nbly rovorsos 

tbo "Cmor t;onc:)l nuoction" r csoonsC\. In tbi!l direction, 'lodicino hna 

buf!Un t o ~Qko i n-rondo , aovin-t fro'!~ ~oro 'lsycbolo{!icol oncculotiooo 

t o n mor~ oyatn,ntic physioloqicnl obaor vntions. 

This worlt is do:~ir:nod to oxploi t o loohoviournl nr nctico to 

"ulxluo tho pbyaioloatcol oftocto o ~ 11trooo. Pr o-roquioita tn 

1nvost1~otinq bobsvi our ol of1octo on tbo viooorn, oxn~rtnontnl 

pnradi~a i n which controlled atinuli rolinbly elicit npecitlc 

v t acer o1 rosoonao pnttorno nuot bo oatn~liehod to orovtd~ ~odols with 

whi ch one con nttennt to •~ectty tho ntfnc~••P ~n-~c- A• • ·~n 

o t i.clulua ~tituntion (thn t-ohnvtournl "r'lctico) nnd exoloro how ltq 

onni~ul~tion 'lltora thn rnnnon~n nottnrn. r.tvon this r,onornl worltln~ 

orcrttae, one c'Ul then cnt•qorizo 11110h porndi~~:Da into thooo in which 

tho attnull oro lnttlnllv noutrol but which ovontunlly ncnutro th~ 

capnc itJ to ollcit auch roanonoo nit n function ot tohavtour~l trnt~tn~. 
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lanltc1t tn tbts torcul~tion is tbnt t~e behaviours and the occ~panytn~ 

responses nr~ un~cr snectfiablc Rticulua contr ol and th~ subject ~o 

~nt~~-~ nnd unan~etbot1zod. 

By wny of tlluotrotioo, ono c~togory ot experlnontal pnrnd1crn 

includoo the affects of bn~ic sttculus situation liko oxorciRo, 

postur al (orthostAtic) chonne, noctcontivo ot1nulot1on ~• wall os noro 

c~nlox stiMulus situsttons roflo~l~ c lic ittne such 1ntnrro~~1 

hobovtour~l patter ns ns dof oncn, feodtnn ~nd sc~Jal activity. Tho 

•~cond cnto~ory bns h~on nnr o th~ donnin or psychoohya1olog iot1 'nd 

it lnvolvos t ho vnriouo lnnrninR (conditi~ned) sttuottona which 

tronsforo noutrnl st1cul1 into vtscoronctiv~ ones by ~aaocintin~ 

thee ~tth st1cul1 th~t rnfloKly ~ff~c~ the viscornl tunctinn~. This 

oreaont tnvoati&ntt on bolonr.o to tho lnttor coto~ory and ao, ottonnta 

is on~o boro t o classify tho varioun lo~nin~ aituntiona. 

Ono 1a tho clossicol cnnditlonio~ in which so~o lnr~oly noutrnl 

st1Quluo (tho conditioned stinulus) la syst~aticnlly ~oir~ with 

onotbor (tho unconditionod stiauluo) thnt rofloxly offocts tho 

vtacorn. ~ftor o aufficiont nuoher nf con~itionod-unconrlit1onod atinuli 

ooirin", thn co~littonqd atinuluA ~lone cnn ocquiro tho cnqoclty to 

effect thn aa~e ruflox (condtttonod rea~neo). ftnothor 1a tho 

tnatrunontnl nr o~rnot c~nlltlonin~ which ia s1D1lnr in ~~4tc qrtnci~lo, 

dtfforln~ only by tho fnct th~t thn auhjoct is loea noeatvoly tnvolve1; 

ho h~ a~e c~ntrol nvor tho altuntlon on nccount of hl• bohqviour 

Yhtch loado otthor to ~ reword nr o ~unt•hoont . Tho ntoln~lhnok 1• yot 
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an.,th.,r lo:u-nlnr: .!11 tuation. In 1t ~ho oubjoct is ollo·..red '\ rocl);:ni tioc 

~nJ a too~hock t)f his succogo in c~ntrollin: o o~cific ~hy~JolnRiC~l 

vnrinblo. Usually thrOU'1h an P.ltlctrol"'h}'Ciolor,Jcnl 1nstru."lontot1on, 

.,oaaibly nu<!1o-v1aunl (oxtorn'll ro"·lh"cl:), tho subject is .,rcsonto1 

St)no 1nf.,rnnt1on concornin~ ~is uncon~c1ouo n~lf. Tho~oby ho lenrna 

to influonco thoc by the uoo ot ccntollJ, e~.,tion~lly nnd ~bysJcnlly 

v1ounl1ze~ efforts. 

or tho three cxNM~l~o. ~Jotood~nck c~os cloooot to oolvin~ tho 

'\Utt'lnt)Mic rtornn"O~ont touche~ off ~Y otroao; but untortunotoly the 

tlr(!.wh!lckn nro tnn many, For 01!1\nl"'lo, no nora tbllll one "lhya J'.'lnnic 

function cnn bo fed bnok unon nod thus chruu~cd. It 1o ossontJal nlao 

to follow tho nro~rronn of thn nh~•Diolo~J1C ch'l.!l!""' G"'rofully ato"' by 

aton eo tb~t o reword or o punin~unt n~~ b~ ~~dn in tbc ~~~.,ro"lrl~to 

dirocttoo and not noly io thln c~-horeo~? but oleo it wnrr~t• the uae 

of coatly oquin~onts which n~y not bo in non,•-l c1rculot1no. 

Thoro ia nn 'lf:O ol'l lonrnt no •tt~~tion dovioc>d, dovolonod nnd 

oxocutod tn tho &net (rr.~idly snr~~dtrr ln tho ~oat) thnt onnbloo tho 

.,rnct 1 t tnnore tn ochiovo tho "It ~~~ •· ....... ~ 

lnvoat1;:nttonn of tlle yoatoryNirll. A •!~vic" toun•ln1 on tho t>ooio 

.,vory chon .. o in tho ~hyaiol'>tJicol ot'lto io nccao.,Miorl 
t'tJ on n~~rnl"'rt~tn chonro tn th~ nc>ntnl-r.notlonnl 
atnto conscioua or uncnnactouo "'nd C'lavorsoly, ovorv 
c~anv• in tbu ~ontel-onotinnnl et'lto cooecloua c>r 
unc'lMctou• ia ~tccon~anl'lrl t-y nn ""nrn.,rtnto chnnno 
In tb~> -.hyaioloqir.n 1 11 to to, whon cou"lfl•l with 
YOL1Tl~l, wt>lch Ia of l~ot~rnlnnto oripln, nn~o• 
thonr•ttcnl17 ~••lbl~ thn •~If ro~•letlon nt nll 
~1)' luncUon, 
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enuncint~d ot a lf"~ltun in lq71 nt Do Ann% ColloPO in Cun~tin~, 

t:nli fl)rnio by r.roon, who conclu-'ot4 thnt "t!Jo "'rot->lon O')"!lrcotly 

is to lonrn tn C'lntrol the unc'lnReinus, nt l<>'lBt". Tho CIJlcicnt 

nou1tnt1nnal techniques lovelol"'orl or o Zoo ~ddhis~, Yn~~. outn"enic 

tr'linin .. , Sf)Otic cycloa, 11y..,nosia , contention, dttontion, Pr~:-;roasive 

Rul OX"' t ion :1n<1 "~'Tnnnc~>nrt•mtnl ·~ ... ,H tnt i on (TI') • Ot nll tltoeo, thiJ 

lnttor (l')robal•ly, hocnusP of its Tolntivo sioplict ty) hno:l heon 

thoroughly 1nvost1~~to~ , anrt n sixnnblo 11te 1"nture hos nvolvcd t 

trootin~ the cl 'linn ando. '•1on~ tho "'hyaiolo~:icnl chon,.ell Tnl'lOrted 1\1"01 

!\ wokotul hy?::lcV'ltobolic otato, o docronond oxygen conflul"'..,tton , C'lrbon 

·Hoxirto ol1a1not1nn, rosoi rntory rotc , r.~lnuto vontilntion wi til ""' 

ctumP:t in rosni rotory quotient, '\rtorinl blood .,,, drcr'l""1 ,. .. "11 crn ly 

whil~> bloM loc totn n:lrkodly 1ocrooso.l, Md nn 1ncrnnan in 111<1 n 

rnsistnnco. It woe nloo rol'lOrtort t hot th~ oloct'I"OOnconh'llo~~~ 

r ocnr1e ehowB on occnaionnl thotn-wnvo nct1v1ty . 

,\5 ,u vo'l"~on t oa tbo nnci on t tochn lquos oro, 'Jonson , c t ol. , 

(11'71) hy.,thoaizo•l "aorrifti'O Qf nrtnci.,le, ""'_.~ .. 1 •"'1"•"'' tl•o 

n!focttvo tochniqu"a in hl!! ,orn!\11""'1 co.,tionod tho "Rolrurotion 

'loa-.oneo TocbnlQ\10" wltich ho c l '\ t nr><'l 1• M t-quivalont of t~o 

"Tro.,hotT'llllC roi'""DIIO" liret ln11crlbotl in tho cnt by llnoe (1"1'17). llo 

clni~ tbr techninuo ocbiovoa tho .,,"nni tn nt tho oyncrclnticnlly 

aasnclntod mocbonia"• invo lvod tlurtns tho 'fieht-nr-Cli~ht' ronction 

1~acrlhcd hy Cannon ctn??); r.utn~, "t nl., (1071) 
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In oll t~cse techniqu•e, t~oro ia n~roeacnt as rqPnrrts ~xyecn 

c.,na•Jn"'tlOn, CIU'bon .Hoxi11l e 11'11 nntin n, P.eu-t a:1te, !tcanl rntflry r:1to, 

ninuto vont1l 'ltion nn-.i st·tn resi&t:mco. ~yst,ltc, din~ttoU-:, nn1 

••non 11rtorinl t·lnod "roaeuro chnnf!ll& nrn ui thor inconclustvc o r not 

noneurod :1t all or uncba.o~tod. 'luoclo tonus, not yet no:ll'lurod tn 

Tr'lDJJOondont"\l •todi tntion, r!ocrnn~as ln o the r Rolnx-,t1nn .,.orhniqu<'la 

(Jnco~aon, Lutbo, 1~6"). Thol'le 1ncona1stenc1os nr~ ro~rt~d hy 

qar.chi 'ln~ nr.ngor, 19~7); Won~or no~ qnwcb1, lP~l; Annnd, ~tal., 

(lflf\1) • 

Tho Rnvi<'lw by Wallnco (1,711) cnnsidorod the :fonsibiltty ~ttu lios 

in to tho .,hyniolocicnl tntluonc"a ot T'1. This insnirocl tbo nuthor 

to 1\ttoop t nn invo!ltig'ltion into tho 1ynami cs ot tho ca.rcliovn"culnr 

ayato.,. Tn carryinr out thia wor !• , tbo author bo.a 11•w1nt'ld !r""' 

'>rovi~u• oX'I'IOrioontera by not uato,. Tr o1n'l1 'lodi t ntor a. Tho 

-,8ycbo-.hya1olo;:tc t flchnhtun loscrit-od by 'lonoon (lq74l WIUI 'lowllvor 

utilh:o•l. Tbta was cona1Jorot1 1nevi tnbl<' tn v1Aw ot tho tl\ct thf\t: 

(l) s~e of tho Pqui"~nnt8 ueod 08~eciolly t or tho 

'lUl"onnry 1nvoat1r>ntione ton':! to encro'\ch f'n tho 

auh1ects' C'lnvonlencoa. £von io tact ~oncnr ond Rn~chi 

onr,t) rcoortcr\ thnt invoattnot.ors bovo •11 trtcul tv in 

tf\kln1 ccB&uro~ont• in n woy thnt ~1<1 not lntor~orn 

with tho aubJoCtft' Cf'ntn~nl~tlv~ or ennr.ontr'\tlv~ o fto rta. 

("') Trn11 tlnonl '!,.1\1 tntorll wore nftnn usotl, this hoo 

rnstrlcto~ th" uenernl ""~lion~tlity nf thr nnrlior 
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nothorts. Also ~nnnor nn1 P.~~chl (1~~1) re~orte~ 

tb~t 1nvostirnt~rs o~ronso~ di fficulty in obtn1n1n~ 

c~ert rrnct1t1onor s of n~1tnt1no. 

(1) Workor s use~ nnn-noJ1tntnrs oa rootrol in thnir 

o~r1ao~t~l n~cls. Whor~DA, if tbn d iversity of 

our ~onotic constitution no~ th~ conco~~itnnt 

1d1oayncroc1oo wor e consiciQrod 1 it would hnrrlly be 

i nll(: lD'\blo 1\ow ~bjoct1vo cnnclu~ions can lo drown frnn 

n aitunti nn whor e 'ln 1n~1v1Junl act~ ns o control ro r 

another in n t eat Qonnt t o oln~ornt9 on innate tonlcncios. 

(4) I n instancon who re nodltntorft w?ro not tounrt 1 

trnrli tlnnnl T\1 tors of t•etli tntionol Tochnl ttuoa wcrl! 

invite~ t o trnln su~1octo. T~l4 connotes tho in'\r~~~ ton 

of con '\loxity r a the r thnn tho ain~l l city which t ho 

?orndi~ r equires. 

( !\) Aqo 1 oex, goo"(rl\~h1cB1 onvironcont 1 reco , d iet nn1l 

occuol\tl on nro sn~n ot tbr vnr1 nhles cona~ln of 

tnt.,rlorlnR wl tb t>tc r "su1 ts, yot th, ')ionoor worl:ors 

ottnn tRQnrod tbon. 

(I\) Or!Ultocl th'\t th" t ochnlquc nltcl to nAIIJIUrnhle 

<UJtono"1lc chnnrros, hnrtlly WOJI 1 t cvor 110DUt'lno!l 1 t the 

r -'&Ul t ""' nir.-nt ticnnt on"'U(lh for tb•• Jo toc:Ucn ''Y nin~l.., 

bw.U ltln Unornnftt1c cqu1'"1Qonta <1r •h~ tbcr t hoy woro ao 

,..,..,11 th" t only tho aontlt1vn sclontittc lnbnr ntnry 

OCIU io;xlOntl Cf\0 1'0 UOI)tl. 
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Th~ F~arinental ~~SlPn 

(1) lnvestl~atlon waa carrlod out in three ~ain phases: 

A. Pilot Phua: 

Tho alna of which are 

(1) to vorl~y th~ clatas aade 

(11) to select which of thea is best indicAtiva 

of the relaxation rosponae. 

R. £xolorotory Phooo: 

Tho oi~s of which nrc: 

(1) to tnvostt~ato new norn~oters 

(11) to find out th9 oftect ot RRT ot first tri al 

( 111) to find it nny lnorovooent con be nchtovod 

wttb trtnl fro~ucney 

(tv) to find out tho ~tninun trl~l r oqu trod tor o 

aipnittcnnt ohystoloctcal resoonao nnttnrn 

(v) to oatobllah hoY lon .. -lnsttnp are tho otrocts 

(it ony) 

(vi) to ftntl out tbn tfeet on work enpnctty. 

c. Concludlnq Phoao' 

Tho ,,~• of whJ ch nro : 

(1) to hy~thoa l ~o and 

(11) to clnasi'y tho nochnnian involved in tho 

provocntion ot tho rospooaoa. 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



10 

(~) F.xnertnontnl subjects 

Two categories of volunto~rs woro usod 

(~) ~ornotonsivo (nnlo an~ fenolc) adult Ni~rian 

(b) Prornnnt NiRorinn wo~on, 

C~) Throe orinci~ol sots of obsorv~tions woro oade 

(n) nre-rolax~tion 

(~) DurinP,-r e l nY.nt t on 

(c) Post-rolnxotion, 

o four th consiatod (for conoorisoh) o f a~servotion modo 

during ol llHp. 

(1) Tho oboorvntiono mode dUrtnc n short-torm ornottco ot 

20-otnutoa woro con11orod with tho lonP.-tern practice. 

(5) Tho cnrdiovosculor systPn nnd Rosrtrntory syst em wore 

tovuotigntod 1o d1ftoront sots of 1od1v1duols. 

(8) Two ronal woro usn~: Tho fi rst contoinod nothio~ but tho 

volunto9r nnd the sncond cootoiood t ho rooord1ng oqu1~not. 
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CliAPTI:": 2 

LITF.RATUR.r. REVTF'f 

The ~ istory of tho Rol nxnt1o n Pos~noo Tochni~uc 

Tocbn1qucs b~vo oxietcd for contur 1oe, usually witbln n reli~ious 

contoxt , whi ch a l low nn inrl ivi~unl to ~xoorionce tho relnxetion roe"onso. 

A tourtconth- cnntury Chr1ot1an tTontisu ont1tlod Tho Cl oud of Unknowtn~ 

d1scussod h~w to nttoin on oltorod etnto of consciouanoes roouirod to 

~ttoin ol logod union with God (Pro~off, lOr.O). Tho nnonvaouo outbor 

sto.tod t hat thi n rrnol ctl•Jld not bo roochod in tho ordinary lovols o! 

hunan conoci ouonose , but r Bthor by udo of "lowor" lovol o. Tho"o 

lovols wor o r oochod hy ol1oiDDt1n~ oll d1stroct1ono an~ ~hysicnl 

acti v i ty, and all worldly tbinss inr.ludinq all tbouchts. 

In beot1n~ down thounhts , it wns consider ed that the uco of A1n~l~ 

syl l able words such ns • r.ood' or 'love' should be roponto1 nnd ~opt i n 

t ho ni nd to bo usod os n ·~npon such thnt 1f ony thoucht ehoulrt prose 

upon the n1n:1 this •orrt only sholl ho r oo11oted oa 11 ros!')onso. Thus 

t hor n ~ill bo •ononts whPn 

ovary crentod thin~ n~y suddenly ond co~plotoly bo 
for~olton. Cut imnod1~toly ~ttor onch st1rr1n~, 
bocnuso of the cor runUon of tho flosb , it (tho •oul) 
·lr oos t1owo ogf\in to qo-o thour:ht or sooe -tood, 

In or~or to nchi~vo the a~ovo, Pror.otf hia.elf su"qosto1 

b anot~er "oana wo-k in it with your oint1 or with your ..... . do a.ot , ., 
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Anothor Chriatinu work, Th~ Thir~ S~iritunl Alnhabet, 

Oaunn, (1°11), denlt with on oltorod atnt~ ot conaciouaneaa. To 

nch1~vo this it woe nocesanry to blind onea~lt to oll tbot was not Go1, 

to bn ~oot nn1 ducb to tbo ontirr world ond quit all obatoclo, by 

kcooinv tho oyoa bent on tho rtrountl. Tho motbod c!UI bo Ol'lornte•l 

oitbor n short, aelf-cooooao~ oroyor, ronootod over on~ ovor, or 

ainnly anyin~ .. no .. to thourthts whon tboy occur. This exorcise 

Ahoul~ bo oor!oraod for ono bour in tho mornin~ and ovonin~ ond 

ahoul-1 bo touwht by o qunlitiod toochor. l':uch M exorcise it woe 

considered would holp 1o nll ontlorwou ra, Ml\kinr one r~oro otfioicnt 

ln his tos~ and tho took ooro on 1oynblo. It wna sur.eoatod tbot ol l 

non, oa~~cinlly tbo buoy, aoculnr oa wnll oa roli~ioua, should be 

t~UPht this ~od1totion tor lt iR n rofu~a to which ono con r otront 

whon tncod with atroaatul aitunliona. 

Denaon (197•1) doacrlbort the ,.,thode uso..! by Uftoooth-contury 

Chriat1on ayatlca, Sninta ,Tohn Md Tor oao , to nchtovo tho ,yaticnl 

atnto. Tbto included 11nor1n~ tllstrnctiona, uaunlly by ronotltlve 

nr'lyo3r. 

Chr1•t1nn nod1tot1oo oad nysttcis, Wftro well dnveloyert witbln 

th., 1\yzonttno church And l<nown n11 Httllychaflm (Norw1cb nnd Sitwoll 

Tbia neth(){\ ot ropot1t1ve nrny<tr wu deocribod in tho fourteenth 

century 08 l~unt Atho~ tn Orcocn by Or~rory of S1nn1 nccordlnq to 

•orwlcb an.! 81 t-11 (lt'lln) oDI'I h collort .. Tho Prnyor oC t"o llonrt" 
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or "Thn Proynr of Joaus", whicb dntoe bncll to the boginnin,. of tho 

~ristinn era. Tbc orayor its~lf was called secret aeditotioo ~d 

·~n trnnsn1tte1 fro~ oldor to younuer ~onks tbrouah instructor. Tbe 

n~tbod of or~yor roco~,ondod ~y thoso nooks (Pronch, 10q8) wns: 

Sit down alooo an~ tn silence. Lo~~r your honrl, 
ebut your oyos, bronth out nontly, nod ioogino 
1ourself lookinR into your own hoort. Corry your 
nin~, i.e., your thour,bts, fro~ your hond to hoart. 
A a you brea t h out, any 'Lorrl ,Tt'aus Christ, hove 
~ercy on ao'. Sny it covinrr your line ~cntly, or 
oiooly any it in your oind. Try to nut all o thnr 
thoughts nsido. Do cola, bo ~ationt nod ronoot tho 
~rocoo~ vory frequently (Ross lnA~). 

Snddbntisso (ln71), in hio nrooontntion ot Budrlisn for 

wostorn roarlors, outlinoo nothoda sinilnr to Eliode'a (ln~R). 

9ndc1br.tiasn (1P71) nontionod twn tY;lOB or Ru :Hh ist l'ltoelltntinn -

Sanntbn, tho dovolonnont o f cnla an1 concontration nnd vtsnnss~nn, 

tb~ dovolooooot of lnaiaht. Tho nrncticn r econnen•le th '\t tho 

~edltBtor fncuooe hlo nttonttnn nt th~ lie o f bl~ nootril and 

quiotl)' "wtltchos" th"" brcnth flowin't in a.nrl out whllo ounornlo 

CU'o c11untod un to (an<l to ohovo) ton, Mrl thoo ronootod tho count 

~ccord1'\" to ~ohnynnn Po1th, tho t ochnloue 'B oxonunrlod by 

ltrthvn . .,.bo (1001) in bt. bonk 'The Aw~l'en1nn o t Faith' con!lilll" e>' 
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As to tho nrnctic•· '>f chcckinR vnin tbou!!bta, 
lt ehoul~ bo dono in n qui~t nloco nn~ 
In .!!._ nro.,or ani:rtt • . . for 1111 Hod o f 1t1elllt 
n• IIG'>D ~• thou~ht o f ou~t ~leo bn nut owov. 
Aa all ~xist~occ or1v1n~y con? to be without 
nny 1~ao of its own; hoy thought nrieinc 
thuroforo "'Ust be fro~ bointr abaolutoly 
poee ivo. !lor nust ?DO follow th!l nind in ita 
oxcur s i ona. 

to this ho o<tflod "nr o.,nr posturn". ----
In tho or oetico of sufiso, n aystca o lloho."::~ettM ,ya t1c1sa, 

tronaec nrtont oxnorioneoa nro nttained throur.h all tho four olenonts. 

'lohcuml'rl who liv "<1 in tho eixtiJ centur y f oun1 "..oba.-:not1nnian wh&reoe 

aufi&tl hns beun in cxi atonee since tho second century , nod i t io 

intoreatin~ t o not~ ita elailoritioa to Chr1et1nn1ty and ~d..,hian. 

Ohikr, n S'teciol netbod of worahi o in aufi em, 111 exnlniood by Al-C.hn~nl t 

in o nnsaoco thnt hnll been allm'lnrh:od by •cnedonAld nnd c itorl in n tloAlt~l':l 

Sookor Aftt~r r.~l as follows : 

•htrlitet. i on is ncbi oved in Ohikr, o opectol forn of wnrohir> 

in aufi qo na follows: 

lnt DO tho wornhinnPr r oduce hie honrt to 11 etoto in 
which t hn existence n ' ~nythinr on~ ito non-oxt~toncr 
'\r& tho eono to hin. Tben lrt h i n sit nlono i n 800"1? 

cor nor , ttnltinv bia ro11c1oua dutlna to whnt 1A nbsnlutnly 
necoaonry, onl no t nc~tpyinP hinaolf nithor with 
rnc1 ti n~ tb<' &or m or conoidnrtnr. t til nennln(' •1 tb n 
bonk of r olint oua troditinna, o r with onythtns ot tho 
•ort . And lot hin aco to lt that notbln" anv~ God noat 
hi'"h ontora hi a ain I. Thon '\8 hG a ita ln soU tutlo, 
lrt biD not cnnoo ftayinP cnntinu~uely with bia tnn~o 
·•All'lh, A \loll .. , koool nP hto thounht a n lt. At lnat 
ho will roncb a 8t'\tn whon thn ~tlon of hie tonqun • 111 
co:ut'! an'! it rill ftnon •• thouP,h tht> •nrd fl owC!·I trn"" it. 
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Let bio pc~s~voro until Gll t~~co o t aotlon la r onovod 
fro~ hie tonPUe nnrt ~o f1n1s hlo h~nrt 0or~ovor1n~ 
in tbe thouvht. Lot hln still poraovc ro until thfl t orn 
nt tho word, ita lottora and abopaB i s ronoved troo his 
heart ~d thoro rennin~ tho ideo ~lono, os tbou~b clin"iD" 
tn his hc1~t 1neonnrnble tron it. 

Tnoio~ on~ ot tho influentia l ~hiloao~hleal syoto~• in t bo 

hl11to ry o f Chinn •latoa bnck to tho oir.tll century D.C., with tho 

wrltin~ of Lao T~u, whic~ onbodico oll of T~oist nhilosoohy, on which 

Chunn~ T~u olnborntod uoon teo bundrod yours lnt or (Denson, 107~). 

To prac tice Tooi s"l occor d i n,. to Chunn,. (1Dfi1) is ••To ron=<~ tho 

tundnnont'll 1\.11 tho oasonco , to roJrord thin,.• as coo.r ao, to rolfor1 

occunu\ation oa doficioocy ond t o dwoll quietly olono with tho 

an1ritunl ond tho lntolloct" Throuoh tronquility o£ tho n i nd ono 

nchi~ves nccord with notur~ ond honea wi th Too, tho Vo~6 ~r·~ ~h1nP 

technique was oss1~1lntod but rotbor thnn the lnJinn ohilosophy of 

ottnininP. soirituol trnnscondonco, t ho concoro of Toot et wns tho 

1nUof1n1to prolon~ntion of lifo nnd th~ ontori ol body. Bl i ado (1~60) 

doacribod ono Tnoist tochniquo of t nnor br9~~1n1 ~~~ choos i n" n quiot 

r o,., l<)()aoninr tho hnir, unfl\lltortn ... tho cloths, on•l lytn.- tlown tn tho 

ri~bt ooaition. Atto r hnmontz1n • his br Jotbs, th~ 1Jroctlt1oner hnl•ls 

bt1 broath until dQiM so bocon'lll intolor'lhlo. Durin": thl" u.,a hA 

nust ·•dnrk"n tho honrt (the orR on of thou~bt) so 1 t dooo not thi nk" 

tho nrocedur'l 1bould thon be roooatotl. 

8 UaJ lor aedl t'lti"l.' prllctlces .,ny he foun-1 1 urar.ticnl!y c···-:o 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



111 

ch~nt or son~ 1nton~ hy n shn~Nn or holy a~, brinvs on trAnce s. 

Shn.'ll:mt a:~ is nract1cos in llorth an1 So:Jth 'rler1co, In1o n.-81 o , .\trlcn , 

Siberia nn1 .Joann. 

In Judoioo sio 1lar nrnc ttc es ln~rtinr t o tbia oltorod atoto of 

conaciousnos~ rtot~ hock t o tho tin o of tho socond tonplo i n th~ 

eoconct contury D.C. ond woro r ound i n ono of tbe e orl1cst t orn• ~t 

Jowiob "Yst1c1so, ltcrkohnlisn (Scho l,.., 1 1987) i s o orl\c ttco o r 

noditntio n in which tbe subject ant with h is ben!! bet w.-en b18 knoo• , 

whie!'lcrod bynns nn•l s one s, nnd r e r ont o t o n!U:Io o r n Mn~ic l ttnl. 

In tho thlrt.,ooth ce ntury Ao D. 1 tho wor lcs o r Rohhi AhuloC1o w" r o 

nubli&hod nn•l his i d eas hocOMe n I")Ojo r port o r J<.'wloh Kobhnlin tlc 

myetlc ieo (Sohole~. 1967). nnbbi Abulnfin f e lt tbnt tho nornnl 

Ufo o f th" •nul was l:e nt wlth in l1n1t11 by nur soraory oor cl'ntiooo 

noo1 onotionn, nnd since thos " ~ercoption'l nn•l O~f) tlons •or o rnncornod 

with tho t1n1 t e , tho s oul • s 11 fo WD'I f 1n1 t o. ' I 'In t hor n t o r o noorlot1 

n hi-her t~~ o t ~reo!'ltlon, which i nstl'nt1 o f blockinP t ho Aoul' a 

rlo'lnor ro<>io nll, onoood tbon un. R11bbi Abulnfi 'l coosidor od thl\ t nn 

"1\hll~lut"J" objoct unoo whi ch t o motl i n t n Willi r 'lqutrod. llo ! ounl.l 

thh 1n tho llobr o• :llohllbOtll fron whicll ho ~ovolo,.,ot1 , ~yaticnl 

aystcc o f cooto~nl,tin~ tho l ettore o f r~tl' e nnne. Dokt~er Cln~?) 

doacrlbot r. nbbl Ahulatln'a .,r over : 
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1.1 

••. 1~erso~ 1~ proy~r nnd n~~1tQt1on, uttorinr the 
rt1v1n~ ~coo with ao~cinl codulations of th, ?oico 
nn1 with a~ec1nl "Ostur oa, he in~uced 1n hinvo~r ~ 
atnt~ of ocat~ay in which be beliovoj the ooul bod 
aho·l 1 ts Pin tori 'll bonds , on• I, unio.,o1c<!, roturnott 
to ita rt1vino aourco. 

Tb~ ~ur.,oao of tbi3 .,royor and nothodicol co~1totion vns to oxnorienco 

n new atnte o! c.,noci nusnoaa, rlescribod as harnonious n.,vonont ot nuro 

thoU~'ht, which hod aev~red nll relation to tho annses. This w2o 

considorod hy Scholon (1067) no conpnrnhlo to cuaic ond yo~~. no 

further folt thot R~bbi Ahulof1o'a 

•.• toacbin~a roprooont hut n Judnlzod version of thot 
nnciont aoirltuol tochnlquo which has found ito 
clnssicnl oxproasi on in tho oracticos of tho In11tm 
nyatics who follow thP aystor1 ltnown na Yora. To cito 
only ono instance out ot nony, nn icrortnnt nort in 
Ahulotin's ayoten is nlayod by tho tochniquo o! 
hroot.hin~; now thla totohniquo hM flluntl Its hl"'"""t 
dovolollm&nt ln the Indinn Yocn, whore it lo co,-,: only 
r oRnrdod oa tho aost i~nortont inALruaent ot nor·~ 
d1sc1nl1nc. k~oin, flbulofia lnya down c:nr•oin rulos 
ot body pnatur o, cor tnin corroanon•ltno conbirntions 
of consonnnto and vowolo, nnd cortoin Lor,~ o t 
rocitotion, nn1 in pnrticulor sono posaoroa of hio 
hook "Tho Li~ht of tho lntolloct" "tvo tho inprorsion 
of o .Tudohetl trno tho llD Vop;o. Tho oi.oilnri ty o\fon 
nxton~ tn a~o oapoetn of tho rtoctrinc of ocatatlc 
vision, 011 nrllccrtet1 nn·l hrou,..ht nt-out by tboao l"r•.c t con. 

Tho h'\sic ole11oota which ollcit tho rnlftXotlon rl''lponJI!" ln 

certain practicoa of Chriatinni ty nod Judni111n •oro "lao fll•tn·1 1n 

AG 
0 

rnoct1nn .P,oioat tho nxtnrnol r ot ionoli:otion of Iola~ nnt1 na~n 

usc of tntutUv., oo1 "110t1onol tacultioa vbieh ,...,ro elnhtl!tl tn hn 

~.,rnaot until th4T ,...ro utlll~t1 throu~h tro1n1n~ undnr thn ~ldnnc:3 
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of n teacher. Tho cott.~l or ~o~loy inr, th~!o f~cult1es 1s knorn ns Db1kr . 

It 111 o nonna or oxclu<4tn~ distrnoti'lo& an•! of drnwin~ oonror t o God by 

tho conatnnt ronotitlon of P.is n~o . either s ilently 'lr nloud , ~d by 

rh~th~ic bro3th 1n~ . Hunte, ~us1cnl ~ens , ond donee nrn nlRo 

o~·1lnyo~ tn the ritunl or Dhlkr, for it wns notlc~ thnt thoy could 

holp induce &toto of ocotnsy. Orintnolly, DbiY~ woe only nrocticod 

by tho uo~bors of tho eocioty who onrlo n dollhor oto cholco to redirect 

their llvoa eo Cod as tbc orrlialnory nto~ in the eurren1~r of tbo will. 

Uono 1nlt1nt1on to tho orde r , t he lnltintiv~ r eceived tho w~ird, o 

ancr ot , holy soun I. Tho oltl 'Ins torn fol t thot tbo true encounter witb 

Cirut coul1 not be nttoinocl by nll, t or noo t aon woro '"'~"~ ·1~~ ~ 

aonsltivtty. By tho twelfth centUr y, however , this o ttitudo b~~ 

chnn~cl. tt wns rroli~ed thnt this ~catasy could bo induced in tho 

o rdinnry ann in n rolotivoly short tina hy rhyt~ic oxorcisn 

involvinP nos turo , contr ol of br ooth, coorrtinntod oovon•nto, nnd or nl 

ro~otition~ (Trinioqhno, 1~71). 

In tho •ost oro world , tho rolaxntion r~onon~~ ollcitort ~Y 

rcli~inus ~rnctico• w~A not ~~t nt tho rnut t ne ~r~ctic~ nt rol t r.tnns , 

but rftthor wn11 within thP oyattcal trndi t1~n. In the """t hA• vor, 

oc•\1 t nt t o n which oltc: 1 tad tho rolaxotion roeoonno "'"• rtovolono'l nuc:b 

tlarU or onC: NJcnno " •nJnr ol.-nont to rolirton on<t in nvorycl"' 11 to. 

Wrt tln"a rroa IorlloD acrlnturaa, tho urnnlahllda, tinted s ixth 

centur7 n.c. , nntll thot l ntUvidu~ln ni,.ht ottnio 
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• .• a unifiod atato with tho Brnhnao (~ho Doity) 
hy noons ~f r natrnint o f breath, witbdrnw~l of aoosoa, 
nnd1tnt1on, conceotratioo, conten~l~t lon ~d 
~bo~r~t1oo (Or~~n, 1~70). 

Thoro ~ro o ~ltitude of Eastern r~li~iona and wnya of life, 

inclu•lio~ Zen nod Vo~o with thA1r nany variants, which con ~licit 

tho rolnx'\tion r ca pon!lo , They en"'loy nantnl and rhysicnl ,othorto 

1nclud1np tho ro~ot1t1~n of o ~or~ or snuod, tho oxclunino of 

n~onin~ful thouPhts, o quiet oovlronoont, nnd o cootor tohle "'osit ion, 

onrt they stress tho 1a~ortonco of n troin~d tencbcr. One of the 

• o•lt tnt 1 ve "lrncti coa o f 7.en Pudrthiso collet.! 7.ozeo, oanloya n 

yor.n- liko t ocho1quo ot tho c®nli nP. o! r n!l"'irntlon 11nrt counti nr to 

t on - l. o. , one on 1nhnl1np, two on ~xhn\1n7, and so on, to too. 

With title, ono s t OD& countinco: 11n•l sinnly "fo' lo•= tho t r e th" 

(Johnson, 1q31, 1071) in o quiot environ~nt, in o hortzont~l "\\sition, 

ontJ with c losed oyoa (Lutho, 1009). Rxarcise 1 focuoos on tho Coolin" 

ot honv~noos in tho lit1bo, ~nd £xorc1oo ~ on tho cultivation of tho 

aonantinn of worpth in tho 11aba, Fxorciao 1 doolo witb cnrdioc 

ro~lntion, wbllo Rxur c iao ~ conaiata nf pnaatvo concontrntion on 

broo th ln,.. ln Exorclso fi, tho aub 1oc t cul t1 vnto& thn non,.ntlon of 

wol'!'lth in h1D unnor 'lbdo.,on, nnrl F:xf'lrclao G to thn cultlvl'\tlt~n o! 

t oo11nea of cooloon• ln tho torohol'\rl, c,orcioo 1 thrnuP,h 1 nost 

otf~ct1Yol1 ellclt thu tro~hotro~i c roa"oooo, whllo r~orc1of'l ~ ond r, 

woro r oportod ~0 hGYO olt fforont nffocta (Lutho, l!)IIO) Th• auhjoct'a 

attltul1o t owar1 tho oJfor clao nu9t nat ho lntonsn 11nd CQ'1.,Ulalvl" , t>ut 
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rnthcr of n (\uict, "let it hn-,rcn", n'lture. This wns referred to 

Aft naaaivo concentration an~ w~e rlc~~od absolutely essont1nl 

(Luthn, 1072). 

Proorreseivo reli\Xo.tion 1s a tuchni•1ue which seokfl to 

ochiovo incroaaed diacrU!inatlvo control ovor sbolotol I'!U&clo 

until n oubjoct is a~lo to ioduco vory low levels ot tonus in tbo 

n~jor nuecle rroU\lll. The tochnlflUO wne dov 1sod by Jocoh!lon, lll'lf"l 

whon ho conoidcrcd tbnt onxioty ond nuaculor relaxation .,roduccd 

o~~naitc obys1olo71c atntas, ~od thorotoro could not exist to~othor. 

ProPrnnnivo rol ~~~tion i s nroct1ced in o euninc ~oslt1oo in n 

quiet roon; ~ -,o!lslvo attitude is ossontiol bocoueo ~ootol 

1an-.1nt\t1on 1nrtuccs ali~ht, nonaurnblo tOJ'nit>ns in cusclos, 

o•Doctolly thono ot the oyoo t\Dd toco. Tho aubjoct is tounht to 

roco~nizo oven alilbt contr~etione of bie nuscloo eo thot ho cnn 

ovoid thf'-:1 nnd 1\Cbirve tho loonoat do<J roo of rolaxntinn noaaihlo. 

~yrnosis 1o on orti11c1nlly induced stnto ehnr netort%od by 

ineruoaod 8U!l':OIItibi11 ty (r.orton, l011ll). A RUbjeet I II Jud~to•l tn 

ho in the hy.,notie otnto tf ho nnnitostl! " h\·1b lovol or rnonnns" 

t o t@at a 11n~~ettons such ns nuselo ri~ld1ty, ~-,eosin, hnllucinntion, 

nnn~stbosi~. nnd nost-hyonotic sur.~olltinn •bleb oro ueorl in ~tnndnrd 

ac!llea puch IL" that or "oit:r.onhnrtor nnrl llll"ord (105tl). Tho hy.,nntlc 

induction .. roceduro aauolly tnclurtoo aURCO~t1on (nutnAu~~oation for 

colf-~y~no1 ts) of roloxRtion nnrl rlrowain~'lll, clo,od cyna, nnrl n 
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rocunh~nt or aoa1qu~in~ poait1on (Rarher, 1~71). Followin1 th~ 

induction !>TOcol1uro, ~ o~nroori!lto surRo&tion for tho d~llirod nnntnl 

or nhyalcnl beb~viour is atvcn. 

So for it hna not h~en ~ossihlc to find o unique ~hyslolor,ic 

inl1ox ~h1ch ~ofinoa tho hy~notic etntn, qnr bor (lq71). Phys1olo~1c 

etnt~s vQry tho snao way 11ur1nr, bynnosis 01 tboy do durinr. wotlnq 

hohnvtour. ~ur~ostod stnto11 of orousnl or roloxntton woro occo~~nn1o1 

hy e1 ther 1ncreoeorl or docrooscd IO!Otnbolic r'ltu , boort rot", hloo-1 

pronsure, akin conductance, 1\nrl rcs,.,1r'\tory rnto corros.,ondinr to tho 

chnnnos eeon when theso atoton wPro induced hy aon-hy~notic conns 

(Onrbor, 1~71), Ho further consider od lf the control stoto io tho 

onoo on tho SURPOstcd a toto, then of courae, no chnn,.o in 

-:>byniolo"ic -,orMotors woull1 ho soon. Whl teborn, ot ol., 11)50, 

ronortod thnt tho contrnl oxyROD conounnt1oa vnluo of a17 al/cin. 

wns not strnttlcnntly chontod ~Y by~noois. ~ubjocts woro howovor 

to this o~ortnent trolood to rol~ ~oforo control ron~tn~A wore 

tokon. Hy~nottc ~uaneetion thorofnrn to r o l nx pro~uced no turthnr 

ch&n'":O· 

~eat1c c1cloa to 'U\nthnr ... aychonhystololl'ic tocbni~tuo, devised 

1\y Clyn~ts (1"170), A sent1C "ClfClO" 1" CO!"'OO!IOI ot Ol(lht aentic 

atntoo. A 1ont1c "stet,." 1a a !IOlf-tnrtucod OI!IOtlonnl OXr><'rinnco, 

Tho aoquoncQ of atst~• 110 uaort h:r Clynea in M tndtcnt"•l: no «:>n'lt1on, 

~~nr, boto, ~rtof, l ovo, aox, joy, roveronco, ~ ouhjoct "'rnctlc~• n 

cyclo by thlnktnn th< etnt~t o.P,., nn~or- and roa~nrtlnr. with tin~nr 
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.. ., 

nr o a a11 r o nn n key (which trf\Do:tucos tht• ..,r essuro f l3r rocor din,.) -u; he 

11 1ta and l ietons to n t nno roeordin~. Tho rocor~in~ in~ieoto which 

aonti e stnt o i a 'lresent on1 vhon the subj~ct should ..,roaa tho key. 

Sh1on1 ( l~~n) atRted that ~urrow hnd rtoacribod t wo ~1nds of 

attent ion : con tenti o n nnd d i tonti on, Contention roquir~s t~o 

sub j ect to " .•• focus on tho ol'joct cof ita onvir o=ont", It is 

concentr~tion on ono thin• oxcluaivoly. Ditontion 111 doacr ibod as 

"or d i nnr y" woketulncaa, in Yhich atnto tho aubjoct•a interr"t 

shi ft s f roo ob j ect to object. Tho atnte of contention 1a !educed 

hy relnx in~ tho cuaelon, clost nP. tho oyna, nnd reot1nr thoa on n 

I'Olnt 1nnc1no<1 t o ho thn crmtro of a curtoin of darlcn&flll infront 

n f tho subject. 

YogR hna b~en nn lnportant 'lnrt of Indi an culture tor thousands 

o t yoara. I t i s clnino<l to bo tho culnlnntion ot tho otforta of 

nnc1nnt 1:1 1odu th1nks'rs to "rivo nlln tho fullollt "OSD i hlo contr ol ovor 

h i s n 1nd" (Rooni~, 11168). VOP!\ consists of ao11tntion ~rncticoa ~nrl 

~hys1c~l tocbn l quoa usu~l ly "orfo~ft~ ln n wu1ot onv\rQna~nt, ~~~~ it 

baa nany vnri ant toms. Vo~n ho~nn ~• r~JB Vo~n. which Rou~ht 

"union wi t b tbo nhaoluto" hy no•ll t ntinn, L:ltor, thf,r o woe em 

carhaia on ~hysic~l "~th~1a l n nttonnt to ochiovo an nl torod atnto nt 

con'lci ouanoso. This f ol"''' ia tnrno·i llotho Yo.-n. It h'\JJ 1ovolopod 

into 0 ~hJSlcal culturo nnd is cll\ l oed tn prrvont nnrl cure~ CRI' tni o 

d i SOI\108 . r.ssontiol tn tho n r11ct1c" ot ''"tho Yo.:n or r oru•rootrll\lO 

po•turo an J control nt rosoirntlnn (RBnnnurthl, 1~~7), Tho oost 
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COI'IIIOn I'W'laturo 1a clllled Lotus (sootnc1 on tbe ":t'OUnd n tb l or,s 

croaaed). This ~aturo bolns tbo ao1no atoy orect w1tbout etrsin 

and 1a clnimort to onhnnco concontr~tlon. The r esoirntory trn1n1n~ 

pronotoa control of duration ot 1ns~1rot1on ond oxn1rntion, and tho 

nause botwoon breathe, oo thnt ono ovontuolly ocbioveo voluntorv 

control Qf roanirotion. aa~chi ~rl ~oneor, in studios of Yo~o 

nr~ctitionors, ro~ortod th~t Yor.o coul d ~roduco o 70~ iocroaae in 

akin roaietnnco, decroosod beort r~te, ond ~G alnho wave ~ct1v1ty. 

Thoao obaorvotiona lod then to suP,cest that Yoga is "deon relnxnti on 

of n oortnin oenect ot tho autonomic nervous system without 

c\roweinoas of elooo". 

Trnnocondontol Yedi tot1on 1o currently o wirtoly nrocticed 

form of vo,.o. Tbo tochniquo, a.s tou"ht by 1t0ba.risbi llnhesh Yo,l, 

c~oe fro~ tho Vodic tradition of ln~io. Instruction is ,.iven 

inrtividunlly, and tbo tochninuo ia olloaodly ooaily loornod nt tho 

tirat instruction session. It is enid to roquiro no nhysicol or 

neotnl control. Tbo ind1v1rtunl 111 tn1wht n aystenotic Mothod of 

ro ... onttnr- n •ord or noun'-' tht• nnntra, without nttonoti iiR to 

concontr~to aocc1t1colly on it. It involves little cboDPO in lifo 

atylo, other th~n r~O'.iitntion noriod of 16 to 20 ainutoa twice n day 

wbon t~o nrootitlonPra alt in n coMfortahlo ~•ltion with clo•od oyo•. 

Zon t• atnilar to Yono, trna which It davolorod, and ta 

••aoel~ted with tba nudhlftt rolt~ion (Orr.nn, 1070). In Zoo Mndithtion, 
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tho auhjoct 1n en1:1 to sch1evo n "contr <>llci .,sycho.,bys1olo!:1c 

llecronafl o t tho cercbrnl oxcitntory st~te" by G crosaod-lo~ ,.,sturo, 

cloacrt oyca, rop,ulation of res~1rnt1on, nn~ concentr~t1on on the 

Knon (nn aloo1cal ~rohloQ- e.o., ~nt io the souoj of ooo han~ J.... . 

cln.,~in~?), or by .,rnyor Gn1 chruDtin~. Roe~iration ia adjuatort ~y 

tnk1n~ aevorol slow doon bronthe, thon 1nsoir1n~ hrtofly and 

forcoloaaly 1 and ox.,1r1nr lon·• nnd forcefully, vi tb oubscquont 

•'lturnl bronth1nr. Any sensory '>or contions or nontol iaorcs o.rfl 

nllow~l to ~'>nonr ~d lenvo noaa1voly. A quiot, comfortable 

onvironnont is oesont1al. ~~neon (107~) 1 quotin~ Aupl ond Akutny 1 

ronnrkort thnt ox~orioncod ?.on n~1totors elicit tho rolnxotion 

roo~nao ~oro o(ficieotly than novlcos. 

Roloxotion noa~onau: Ito do!1n1t1on -- --
Hose (1~13) ~roducod tho chnnsoa uauolly osaociotod with tho 

"F1r,ht-or-Pllf!ht" r <:»sponno 1'\y oHinulntln~ tho bynoth"l'lnlc nron. 

Rosa (1~57) nbaorvo~ n roAnonao rttnootricolly on,osito tho nbov~ 

raaJ'()nPo. The ttrll ros"o""" he tonac-1 .. or~otron1c" ond the second 

bo colle<1 .. tronntro'"lic'" ros">onso. Tho fornor corroa">ondo to tho 

••t'"l.,rf!"ncy nonctinn". "Plr,ht-or-Pllnht" roooooeo, or tho "Dofoocn 

Reoction (l'<ula nn-1 Brupr,or 1 lll57; llbrnbon 1 ot ol. 1 HlG1). Tho 

••tr<>...otrO!:!iC1 " 7.ono 11 locntod 1n tho nnterior hynothlllll"liUS. Tho 

roa..on•., ia cl o112o I to ho .,,..11!\trd by tho no.rasyop!lthotic norvoue 

ayetea an1 nn o lnctrtc:nl otinulotil)n <?f tho zono r oault in hyl)() or , 
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a-dynan1a of A~elotal ouoculatur~, d~cr~ft~~d hloc1 pr~esuro, 

d~cro~o~d roap1ratory r~tP ~nd ~~o~ts. ITnAs stat~d 

Let us re~at ~t t~1• ~otn• t~at •~ ar~ actually 
d~Rlio~ wit~ a nrot~ct1ve r.ec~an1e~ a"aiost overetross 
bnlon~in~ to t~~ trophototro~ic-ondoobylnctic oysto~ 
~~~ oro~ottn~ roator ativo ~roco1n~s. ~o nnnha~iao 

thAt the11o tlyna::~ic effncts ., . .., O'lno~1 to er~otronic 
ro~ctionn which aro oriootod tc~ftrd& iocroasod 
Oll" lrla t1 vn ... ..,t~bolion IINI u til1z&t1on oJf oner~. 

~orono tho or~otro,i c ~ono , oxtondin~ fron tho nnt~rior ,l1bra1n 

toY&rdG tho hy.,othalanun, whon eloctricolly sti~ulatn~ consistootly 

'lro~uced cyclo'llor.ia, 1ncrooaod blood .,roeauro, 1ncreaaad rea~irator1 

rat~, an~ ho1chtoood notor oxcitabil~ty cloino~ to be oed1ate1 via 

tho e~nathotic nervous ayetoo. 

hlthour.h, at t~oa, ooo ot thoso rno,ooan cay bo o~nbaol~~d. 

ll'lll& atr~>ftaed that tbore worn no foci that corro"pood to 1ot11vi~unl 

t aalnt?d roe~onnoe aucb as in tho cortical notor zoo~. Rathe~. in 

th9 dienconhnloo w9 ar n ~naltng Yith a collective rorr~aontatlnn 

which include ro11~naen nf tbo autonnn1c e,ateo as thoy o&he thoir 

·~~oaranco i n tho torn of nynorp,1at1cnlly associated ~~chan1ao. Tbo 

a i c1laT1ty botwoon this nn•l tho ''Relaxation Roa.,-.oeo" in atrikinr in 

which re~~ulta 1n ~ooornl17od docrep~n~ ~•n~athottc n~rvnun r~ennoa~ and 

.,rob&hly nD ooca ato1 pnrnn?~"Pt~otic ncttvity. Donaon, ot al. (1R74), 

baYl or. t ound out thta atrikiov oir'l~itJ concluded that tbo 
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a-dynania of ~~eletal rntsr.ulatur~, 1ecr~at~d hloo1 pressure, 

d~croaood rosoiratory r~to and Q7o,1s. ress stat~d 

Let us r~~at 't thl~ noint t~at we nre actually 
d~nlin~ with a or otoctive cochaoiso arainat overstress 
holonrrtn~ to tha trop~ototro~ic-ondoobylnctic syato~ 
an•J oro.,otln«r restorative nroce3s'JS. "n e"l1Jhos1sc 
thnt tbeao dyncoic effects arn o~noso1 to or~otronic 
rooct1ons which aro oriontod townrda incro~ed 
OX"ldati VI) "lO tnbolion nncl u til1zat1on of onora. 

Whor oaa tho or~otro~tc 7.ono, PXtP.ndin~ fro., tho anterior "lidbraiD 

towor da tho hy~othol anuo, whon nloctricslly ati~ulatort consistontly 

produced oyclo~logia, i ncroaaod blood ~rPsaurn, increased respiratory 

r a to , ond hoiahtonod ootor oxc1t,b1llty clainad to bo oediated via 

the syn~nthot1c nervous eystoo. 

AlthOUP.h , at t izos , on~ ot those ros,onso oay bo ooobaoiz~d, 

""•• qtr,.'lsnd that tboro worn no foci that corrosDond to iortividunl 

taolatod res~onaoo ouch •• in the cortical ootor zoon. Rather, in 

th~ d l oncenbalon w~ aro ~nalinR with n colloctivo ro~rooontation 

which include ros?onsee of tho autonooic oyetoo •• thoy nako thoir 

a~~ooranco in tho torn of oynor~1ot1onlly noooctated ~nchan1nn. Tho 

e1o1lar1 ty botwnon thlll 1\D'I tho "Rolo.xat1on Res~">noe" lB atrlkln,. in 

.. ouch a. it alao AD~oare to ho an integrated hy~othal~">1C r9o~noo 

which rooul te in conorl\l17o<l docrenl!l'tl 11yn.,othotio norv,ua rnsnnnno and 

">robahly AD oocalato~ parSAJ~">ath'ltlc activity. B~noon, ot al. (1P74), 

bavinr. found out th10 etrlkinv oi~ilarity concluded that tho 

tro~trn~lc rno~noe 10 nan can be nrovokod by tho Rolaxat1nn ~oeoon•o 
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T n.1tion of c:honon no~Oll711 .bic: word or ••antra, the orittillAl 

;r u iinn ..,:.:;"t:hoan l} tic: cc:bntttu" trfttnn the subject to bold oo to 

froo-o.osoetntto·\ tbou~..,t n.'l work ing tool!! to O'lOD hts IIUbc:on!lc:ious. 

Thi~ conflict in .·ott.od'" 1 ... tho oh"trp nobt of donartur~. 

h h'\"ic t 1•aehinr of f :ll.7 ~:ntlitl:ltiooo.l or .. 11otzo.tion to tbnt of 

n Httlo nod1t'ltion te 1;?nd, n lot ·•ould even hG bo1"tor. Th1o 

m:c:ournrNI tho tol lo·mr n to n11di t'ltn lor n lonrt tt.ac. Thill 

;.. ·netic(' unfort\n.ntoly lowor11 tlw h'llluctontor y threshold in noonlo 

nl roo.dy nrnd1onooo.l to nuc:h n-n\Jl(•n . 

Cl.MtQVARCULt.ll SY5TI:" J'l RrSPON!'lr TO PllYCl!OPITV<ltOIP-tCAI. 
'a<'I"IIIIJ'll~!; 

t t chould bo nt· ructl tb"\\ . t.noo 'nocdotol 'lnd o:orrolntlonnl 

.,boc.rvntionn coJlcl lw R~<"d only frO"' thP v'lntBSO ot snncull\tlona. 

"nl r ., n ornctaa rnlntionahin ir rt~qutrml botw11un bohnvlour nnd 

C"\r~tovnllculnr rooponcon, they nov be 1rooaly inndoqu'lto. Jt ta tor 

"'JCh "' r no<>ll Voot thil rovln• .. ould bo n!ido •trlctly oynoptlc 

oxcol't vh,.ro c 1 t t or"'turo <"OOt~ibutoa •i'Jni rtc:nntlr to tho 

G~~nn (104r,) obDLlVOd n hir.h blood ~rooauro 1n hwanno oxpoood 

to c:o..,hrt. A a1,1lnr ohP rvntton won '1nd, by 'lu•l<ln, ot 111. (10<11)) 

~ontrollorll •nil ~lni~nd hy tr••• .,. 
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Co'~ n~d n~R~ (1973) tO b~VP nrOCl~ttntP.d ~UStainOd OltOrOtiOOS iD 

enrdtovns~1lar tunctiQn. •\nnlorouoly, ~tnnl studios tndtcato 

conAtdoroblQ cnrdtov~scul1r r~oponsoa to osyc~oooctnl sti~ulus 

rttur.tion. nQnry, et nl. (1AA7) renortod on induced nrolo~od 

~y~~oltc hynertenaton ln ~teo ex~osod to over-crowdtnr. ~d chronic 

t.rrri tortnl conflict. lnnost tton ot ntrsostul hehnvioural tll.!lkn, like 

~hl'l contintiOU& '1?-hou'l' .,.,rlo<! of nhock - nvo1t1Mco achl!duloo to which f 
:or!lyth (19A9) suhj ::~ct<v.l no,IJ Rboaua 'lonkOJYS, nroducnd n blood or'lsaur. 

r 1no. Alao n coot 1!'lnornr:~ 'Jhock-·wo1d'lnco condi tiontna .,ortornod l'ly 

non non, ot nl. (l0A9) t nduct'd nn 11r or! '\l hJl'Ortonaion. 

C!lDod on fiUC~ at•Jd.les, envlron.,nntnl or hof\nvlournl 1 •ctors 

hnv<~ bocn tr.mutod with vnrtous dorrP.on of innortnnco in tho 

nl'ltiolo~ of cnrdiov'\eculnr nntholoKY ns contained in th~ rov1o~ of 

ou~,nn =d nnoeon (1071). Lol'ro, ot ol. (lq73) auarntod t hnt IICIIto 

·-otionnl .,.,isodoo con nrocioitnto vontrlcular fihrillotion and 

:J" ldon (!orth :tnd thoy aocculatlll '\II rog11rdo how tho thr11ahold tor 

r ootit1v~ v ntric~l~r rn~..,onnn cnn bo towored by ineo&Annt 

•ycho'lhyoiolorlc "ohnrr n'ISOO'l t , 

"vi! t•:=:~nt.ic: lnvoo ~ ... ., t tou 

!t ia 0~17 ln recont yn~a thnt. Ayatwn'ltie oxnort~ontol 

n'for~n nro hoin£ tocu9And on controlled lobor~tory 'lod~lo wtth tho nin 

..,1 ,~~~·ntn~ tho doRro to which (I) thn cnrdtovn•eutnr chnnno" 11ro 

--0" ....... wtlh ncy~hopl•y•folop;l<:nl 'lttn1n•Jlotlona, (11) th<' orltlcnl 
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~~ycho~hyAtoloqic~l vario~los can be an~cified and (111) tbcae 

findin~a con be rolntcd to the central nP-utrnl control oC t~~ 

cnr~1ovnaculftr ayat~~. It 1~ oleo ~rtt~ent to ~~~hani~o the visccrcl 

roaponaoo in l~nrnin~ a1tunt1ona in ns nueh na tho ~njor thrust in 

viacornl nayehoohyaiolony litorntur~ boA b •on in thio ~ro~. 

nostc cardiovascular rearonno n~ttorno oro nnntCoat in ao1ela 

Which n~rn1t tbo at1~ulus s1tunt1on to elicit roClox ly o anec1f1e 

chnn~o. l"'hos· '" in this dlseusoton t o r <'l'lroaont 'lOaaihl" ('Xa.'1nles of 

tho Prinnry Btinulun situotton e n!'llblt' of 1nv~Jkinft hnatc rosnon119 

nnttorns '\ro oxoretao, onaturol ehnnce, nod noxioun at1aul'lt1on. 

Thoy ~o tbn oln.,ontol en.,~nnenta ol nora coaplox bohavtournl 

a1tu~t1ona 11~~ dat oneo1 ottonco, f8od1n~. a<>xuol oct lv1ty nod lnnrntns. 

~n1n1J ~<>hnvlournl llodols 

It aooas firnly ost~blisho~ th~t '10nt, it not nll, bohovi ours 

havo enrcliovn'lculnr concn'Jltnnts, which r oproaoot c.dJust.,oot ln 

e 11rd11\C output anr.t lt• ttistribution to ot~nt tho a otnbollc <lo':lnnds of 

thoso bobovioura. llowovor, whnt how nnnorotetl tho curront lnt-.rnat 

in thi• ftr'l'l la not thl\t hohnv\ournl-enrdiovnscull\r lntorac ttono 

~cur but rnthor thnt c~rdi('VMCIIlnr rosooooe!l , noraol or 'lntholo~icnl, 

enn ,c-:ur '" nntte1pat1on of btthBvlourl\l do'1~ode a.nd thnt tbo roooBt d 

ne~rr~nee of eortolo bohnvtournl <In~~"~" ,~, bn Cftnl\blo nt nrnducina 
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~t la t anor tcnt to atro~• h~rn th4t ~Y tr41o1o~ a l tustion 

r.onor t\tiJI M l\.,nr opr14h! ooaoru>lc of l~IU"U d rospoo.aea of 'Vtlt ch 

CtUitlovoacu lar adju11 t 1:10aU nr o tout ono co:spt:~ocot. Tho unfortuol\to 

thintt 11hout the le~rnin!t 111 tu~tlnDJJ tnveat1e!1ted ta that tow bnd 

~llovn~ on~lyata with r oapoct tn b~1c ro.ooDJJe ~~ttorr•, t~o 

llternturo ho1ns lar~roly lliroctol1 toward donon•trotioto; '\nd 

cbnr'\Cter izinr. lo~~rnin~ with o variety of traiatnr. conditio~ acd 

procodur oa. I t i a o~io~rlly tho nor o r ocont litoroturo t~ot h'\1 

bo~n to rtnnl with aoch4Dl oc. 

qoyoor1 doocrib i n; loor nnrl c11rltiovoacular c~nn;;o 11nd itn 

D'lOh onia:'la, th • other nGjor thrust of tho 11 toroturo l.nvoloo tho role 

of hohnvi our i n th~ notiolo~y nnd th~ troat~oot o f o~iovnaculor 

.,ntholn~. 1b1a or oo o f tnvoati!flltion haa included 1lhon o 

Bror onchne, ~nny atil l nrollnl n~ry, nn1 tho onjor ~uoat1ona nro yo t 

t o bo 11nawor od. Thl' dovolopnunt of nffocth·., oxn• rlnuntl\l !"'cxlnla 1\Dd 

t ho o tto r te of e uc h invoe ti~otore na ror eyth (Hlnq, 1971) nn•l 

'l••rd , o t nl. (190'), 1071) to dovolon Dninnl ~odoJlll of hyoortnnalon 

nr o 11 u 1 t o prooie ln~. Hot nn\y dn euch ~:~o• lo\a allow "lora.,.,trtc 

oxnl o r otlnn o f tb'l contl l tiona un•lor which n'ltholnoticlll roa~nnaoa 

•I vo l oo , t hoy n~v oleo nr ovldn " rl"ornu11 o"ooa nf t1otorain1n" the 

r '>l ntlv·. nour 'l l M d oan-nr.u r nl contr lbutlooa o t vn r lnua at.ll""• nt 

1ter vn l o,..uot o r tbo p~th.,lOR7 ,. .. d ot dotern1o1oq whot oocura tn thu 

~r11oattion t rnn nournl to nnn-n'lu r nl nntntenonco of nntholo~ic~l 
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l•nnt hor t otcrosttn-: tHroctton ln th!l hynot.heals t.!let 1l:ltb.:>l~ 

~ovelona 1 3a fr~ 1otoneo r•oentod not~bol1c ~~1c thAn fr~~ 

ndjuat~onta ~ de rt,aotn~ly w1tb~ut aotoboltc dea~rt. Thta a1tu,t1oo 

cnn occur in tho CODO of lonrnod or anticip~tory tordiovasculor 

nrt juotno~ts. Tho car~iov~culnr cxerciae n:lttoro hsa ~on o~•~rv~ 

f r oqu$nt l y 1o tnat r~~nt~l cnndltlontne ~erartip.na to bDtb doRa nnd 

bwa.,n (flr'ld, lOfl:l; Vnrayth, 1 "71: tuvlonoo IWd Tolb(ltf, 1!\73; 

L.'lwl or, Ohr1at nnd J.nwlf)r , I q7 'S ; O!>riat, ot al., 1070:) tbh 1""110)0450 

co.o nccur \o tho t~boonc•l nc n••oculnr octlvlty or ean exc,od thn 

dooon ja of oxyeon c~n~u~ntlon. q3r~or, ot ol. Cl~A) bmvo ro~rtod 

thot ,,,,.o trn l nl}(l on n troti•Jnlll olov11te thotr cllrdli\C "Ut~ut in 

!"r opor !'\t l nn fnr runn1n: w1tll llttlCI or no cb~f'll:o ln oxy~on 

cnnau11ottnn '"' tnrltcl\t o•l ~Y a •ll!crn'\sod artorliWoooua oxy,.on 

d l t fer <• nr.n. Ant~lOI(I)UII I y , \ n hursrmo 1 t baa boon ronor tof1 th11 t tlur lng 

cor t n l n hnbnvtournl a l tuntinf\1 nxyFnn cnnau~~ttan otther daoa nnt 

cb~nno i n ~aooc1~tlnn with nl~vntnd cnrdtnc outnut (Orod~, 1~03) or 

1o~roaono d l oor nn rttonntoly tn Wh'\t wnuld bo oxooctod on tho h~t• 

o f tho cnr li '\C t nJox (Ficknon, at ol 19191 Stan~ ot nl., lOIS). 

It t a o f t ntoJ r not thot •uch rllacroflnnctoa betw'l"~ "nttcinottn,. 

cnr·ll n voa clll 11r "" ju,.tnunta nn•t f'll'tnho 11 c !to''"\ nil occur nnt!lt of ton 1 n 

tnb~vtnur~l o1tunt l~n• in vhtc~ tho or~oniao 11 ',ivnn nn nnonrtuot ty 

t " 1\Yo l fl t h" at r ,.lltlflll Bti,.uli toy lUI .,vnrt hllb'lvlournl net 

(Dr._., , 1'"'·1 ) . l'nrhnno, thta fnct cnntrthutoll to tho nr,nt,r 
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offoct 1 vo nea" of ins trunon tnl con'li U oni n.; pnrndi ~~~ 1n 11roducin~ 

'P" thololtV. 

'lodi tot1onGl Tochnittuos 

~or thouannds of yonrs ryh1lo~onhoro hovo bold that is ill 11011oihlo 

for oon t'> 'lttA1n "h11'h~>r" lovt-1 of coo•ciouanooa throurth roditoUoo 

t ochniquos. Tho taro "111nrt1tot1.on" is 1ifficult for 80I'lo noopl" to 

sras., bocf\UIIO it c~y coon~to oxotic BODtnrn cults or Christian nonk8 

'Who 8aon•l ~:>st of tboir W'lltio~ boura in nonn.'ltr y collo contcn!)lot1nl! 

God. liD ()oo)otoin (\973) .,oiotct:l out in hio book "Tho PoycbolOifY of 

Caruaci ouanona" 

1n11nr aooal, objoctivn 8Ciont1!1c .,.,.,roach, with ita 
oxclua lvn ennhn~1 s on lopicn ~d 'nnly11111 onk~• it 
diff i cul t for coat ot uo nvon to cooc?ivo of n 
oaycholoRY Which could ~n hn1r.~ on tho n~intonco of 
nnotbor , 1otu1t1vo ,...,.tal nodo of tbousbt. 

v~i (1~9) do8cr1b"1 thi~ ns turnin~ tho attention 1ownrdA 

t ow::u-dll tho .,,btloat lovoltl of t'oour.:1t until tho o1ol1 trnnacrnd:J tbo 

OlMOriooco o f tho 1uht1na' lltato o the tbcusht. 'll\18 olmnnda tho 

coiUici'7UI nSn-1 "n·• ~t th'l sr.~o t1n11 brl n<t'l it into contnct 11'1th 

tbo croatt•o tntcllt~coce that civoo ri~o to nvory thouqht. ~11 

n tato &a nchl~~ without auR~ootton, ~ootol c?ntrol or nhyslonl 

cQDSIJUl otlnn. 

Trouuoe~~ntttl ...!!!:'1 tat In!!._ ao-t~ton~lc ''•rvnu• llratr!:l ------
in"r• ~· ln tho bout rnt.o '\n1 rellr>lrotory rato, lnernneo tn hll\t•l 
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prooouro, constriction or hl~~ vna~ol~ nn~ iner ~sod n toh~l•c 

neti vi ty in qo~u r'\ 1. Tho octi vo.tion "f tho perony·1pl\t'll'ltie aysto, 

llr )t\uec nffAeta dino'ltr ieolly opooa1 tf>. Chnn.m•• in Uto:ro r •>!I'IODII:I& 

hn•l t·tton r ollortod in vf'!r ious a tut\ too of T'l. Allltton Cl!ll' 1; Hl70) 

obaorvoe n docrotl9o in tho r~to nt r eanirntion durin~ ~~. ~18 w~ 

eonf~e1 try Wnllnco (1~70) nr1 Wn1lnco, nt nl., (1~71, 1"7~) 

wb? a.lso 'nun•l n 17'J. •locr'lnno •.n oxyc-on consumplion, o aUr.ht 

alowtn- t'lf tho r eanirl'ltory an•i ho1U't r!itoa u wull 118 a •ecrn"'n in 

tho vont1l:~.t'lrY activity ,.,, tbo lun-.a. A •Jocroo!lo in the voluno ot nir 

broatho" in noch br oatl'o ao well na ,cr ai nu • -- _,.., ,..,,.nr·l•11 1111rtn"' 1"1 

by Co roy ( 1 !l75) • •\1 thour'l ""llncn, nt ol. , (1 'l71) , in 11n n'\rller 

11 tu1y t11d not ohaervo nny c'hnn!fn in bloorl 'lrooaurc durlnr: 'i"'f, 

aubaoqu>ntly Wall•ce ~~ n~n11on (11\72) tnund docrQn.o in bloo~ 

,roaaur~ in ~~ hyportonaivl' patients ottor they hnd nroctteo~ ~I for o 

fov wcoks. ~ locre~so in th~ ~"t~holic r~t" •ea rrf)Qrt~1 in tho 

..,reliolnllry ob11orvat1ons nf Cor"ly (11'17~>, o~'lr"Y ""~ Slnsh (l'l7·l) 

durin-~·. ~us, T'~ ~roducoa "'lhylliolo~lc~l chcnr,e9 whlch nre 

8 toilor to thooo 1o othor !l'lrnn of nodit"'l~ton. 

1~1~r. ct al. (1~~) fnun~ '\ l?f JncrPn•> in the flow ot 

hl~ ~ tbe tnroo~ lc T~. wbil~ Rtechort (1~07) ronnrt~~ nn 

lncroor~o .,r 100!:. '!!ls t nf th,.so Inc ra11wn11 nAy lm 1\ccounto<.l t nr hy 

lUI ""'"'olna ,! a:=d 1 hlooa v"soeln In tho sl<lo duo tn th,. r"oluoUnn nt 
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e~c:tivity ot aynn!\thotic: norvou,. 11yatr.,, Tbis inforonc:n 1o turthDT' 

ou~nnrtn~ hy ~n 1~croofto ln tho roRista~co of th~ ski n to the flow 

nf n wonk oloc:tricol c:urront nnoliod rrn., outaido - tho Onlv~ntr. akin 

roaponao (r.<;R). t. tlry skin shown tncronRo•l riJeiotonco whilo o wot 

~no off ora l csR ranist~co. Ro~iot~co is noraolly kent hi7h by tbc 

eccrotton of se~t 1\111 hloo!i tlovin'l throu'lh tho o~all vooanlo. 

Wollncn, ot nl. (1071) ohflnrvod nn incrooao in the akin roAiotonco 

~urtns r.1 which was contir nort by Orne-Johnson (1071), who also 

toun~ thnt thoro ~ro a?ontnnooua fluctuotiooa 1o tho akin 

roaiatnnco, which .or o docrooG~~ ~urins T'l, Tho roo~osoa, o~n: t 

tr~ hoin~ smooth, nlAO ahowr>-1 o .,uch tUttor h'\bi tu'\t ion to 

atroar. in tho fora nf lou1 nn1888 1n ~· ~od1totore, Sinoo 

tncT'OUOd onxinty h'UI h.-en fnun I t o tll'crooso skin roo1otnnco, t!lo 

above o~aerv'\t1one hovo bern tn~~n to n3on thnt ~~ ln~ucoa o 

roloxo11 lltl\to with a 11nro stoblo outnnol'lic nervous 11711ten Rod 

a docroa.e in tbo ~ioty l ovnl, 

cora1 (1~~) ohaorv~~ n~~ut ~s· inor~"-O ln npocitlc nirv'y 

c~nduct~.ncn (tho co~~cltY n! nlr to onter tho lunR tiaau~•> ot t ho 

on1 of 8 20-nlnuto ~rtod nf nr. rnsAihly, thia ·~ ~u~ to tho 

roloxotinn of a~tb nuaclos 10 tholr pna11o~o. r· bn• ~onn ua~l to 

~!Yo rolto• t~ ~&tlonta with oath-n, Wnllnco (1071). 
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A better heat ~1sa1~ation bas hc~n r eported in ~&dltators 

by l lcOonaqh and 'lgenoa (lll75) who found that the body 

toonoraturo returned to noroal ,oro quickly ofto~ Rovoro 

oxorcia', con~oro~ to 1on-cc~1totora . 

Tho ovidoneo obtained "'O tnr durlDB n1 thutt point to o 

roduco~ nctlvity of tho lllynn•lthntie norvoua ayatl'n in conornl 'lnd 

to thn lnct t~at the ~'lrnAyn~~t~otle aystcc is nora docincnt. 

ntoehenlcnl ChanP.OR In rt 

h ~ec~ooa~ in t~o lnetnto contont of tho blood fron 11.~ nn to 

8 "'~/lOll nl. YI\O notic~ llurincr ns and lor ao.,o tiao nttor 1t 

(Wnlloco, ot nl., ln71). ~o lnctnto in tho blood ie oorcolly 

f)I"OftUCtld du~inp t~o 'lct.h•l ty ot r:suaclPs unr1or co11dt tioas ot 

1nn~onunt~ su.,nly of oxyPOD, ow!n~ to tbc toc:o~nleto hr~n~down ot 

alucoaft. It h:lO bt~OD 8U'UlOBt"d thl\t this 1a duo to !10 1nc:rnnao 

in blood flow nnd inorovod oxy~on auooly to tho nu"!cloa, but this 

hllD yot to bo ?rovod. In fact 1 1 t ony bo intornroted in oth••r 

wny
41 

too. Norcnlly 1 tlurlO'J rest, noat of tho hlood io diroctod 

to tho •tdn nr<>n. rvon 1 t 1 !lowov"r, thero 111 no chM,.n tn thl' 

rnto of oroductton ~~ thn l'lc:toto, nod if thn o~o ~~ount to now 

dllutod by the inc:roo"o r ntn of blood flow, ito c:oncnntr~~lnn 

"lBY doerouo .,..r unit vnluao. Tho d.,c:rotuJo in nynn11thotlc 1\C:llvt ty 

noy furt..,or nrodur.l' n c<or.rena~" in "Ot'\holtc ~c:t1vlt7 of tho nunoll'll 

:u ohllnrvod hy 'follnc..,, 11t ol. (1'171) which 1n tur-n nny lnnll tc- tho 
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forul\t1on of lO!UI lt~ctc.te. '~'ho o\·11orvnt lon of f'nlltlcn (1'171) vito 

found no chnn~o in tho tlo~ flow in thn finsor 1n r4 docn ~oint 

tn ~ poasibln substrunco in hlood flow to tho nusclot, but doos 

not nrovide n conclusive ovidnncP. qomo n~tiontn with nn.~ictr 

neurosis show o.n 1ncronsP in blood ll\ctoto lcvC!la 11D<lor "ntrcas"; 

oleo, on infusion of loctnto in nooo noranl ~orsona cnn produce 

r\nx1.ety synJ')tone 'tfnlloco (lq71). ''once, it hill' bocn 1ntered t!Jnt in 

Til thel''l in doc.-ooood nnxioty. Thill has boon fur t hor IIUO"'()rted t>y 

n~ycholo~icol studios ainco blood lnctotn to hir.hor in sono nn~sons 

auftortn~ tro~ hyportnnoton t~nn to oornol porsooo , ovornctlvlty ot 

tho aynonthqtle nervous sy11ton ia tndlcotod 1o thon. Oocronsr ln 

blood lnctnto du.-tnv r1 ooy, thorotoro rooult tron rolnxotlon 

r~thor thon tho othor woy round. 

Cloins obout other nhyR1olo~icnl chonco11 troca Ttl h•wn llloo 

been nsde. Tboao ern lnprovod nortornonco o! othlotna, lncronao 

ln r"nction tlno and tn~rovod ~orcoptuol d1scrlo1n~t1on. It hno 

olao IJoon cl otond thnt t"nro j" incronao ln woir,h t of un11orwotflh t 

nnd docro~ao tn wolr,ht of tho ovorwotr.ht nnd no chnn~o tn waiabt 

of no~"ll-•nl<rht I"Oraono, On:~c-.Tohnllnn (1!17'>). 

ln cues oC 1nlltY.:tnill, it hnll b•Jnn clnl..,od thnt thPrn 111 1'1 

r"ductton in tho tl.,"' roquirnd to tnll Sllloo.,. 'l111k lnnn (107"1), on 

t >to othor band, fnun•l thnt r.fl<lt tf\tOt'll TIICOYornd (\U lr.kor fro .. tho 
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o ffocta ol sloo~ donr1vot1on for 1~ hours os aeosuro~ by tb~ 

rturotion of connenentory dro~,1n~. 

Tho body {unction show on oxtr~,o doP.ro~ of flox1b111ty in 

odnptin~ to tbo needs of nn lndividunl. Thoro 18 n hy~onotobolic 

or koyod up ~hyslolo~ical stnto ~rorlucod by etross, on th~ ono hand, 

and thoro is tho "wnkoful hynomntn"ollc" nhystolotticnl etnto 

doscribod by Wnllnco, et nl. (1911) 'lll roeultinr. tron T'l, on 

tho other . 

Trnnscondontol IIndt tntion and l' l nctrormcoohnlor,rnnby 

Soiontiots working on brnin functions nnd conpctousnnos hnvo 

ostobltehod cortnin critorlo of (fF.G) eloctrooncnphnloRr~ cbnngoa 

nnd body functions •htch nnnblo tho idonttficntion nnd dtttorontiotion 

ot wnkiDa, aloo~tnc, dro~in~ ~nd noditotivo statos. For this 

pur?Oso, oloctrlcnl notontlnls oC tho brain w~ro rocordod on on 

oloctroonco~hnlocranh ~acbino ~ tonq recorder, ond in novorol 

tnatancos their aonn ~qu~o aa~lttudo (lntonatty) and •~octrol 

aualysls (study o t tho intoosity ot tho wavos nt dlfforoot 

!ronueoctos) woro dono with tho hnln ot n coa?utnr. 

Tho eloctrlcol ncttvtty of tho brnio, os aoan on tho rr.r. 

roeorda, ahow four "rood ~l'lttorftl - 1\lt'lbll, bats, thota llnd dol tn 

eOKo.ad (CPI) aD'1 ora found ln nornnl norsoos •hen thoy aro in a 

roe\lul OT rnluad st•t•. """,. ranoarchor• hnvn tounll nn 

' 
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1ntonsiftc~t1on of tho ftlnh~ ~ctivtty durinr ~odttotion. 

ll n~n·J, ot 1\l. and ~inP.h !lt tbo ,,.,., l'lolhi (l"r.o ond lPAl), hnd 

obi'Jorvoc\ an tncrooso in th · 1\."'"'litudo of nl"'hn ncttvity •uvl ito 

oodulntion durin": ~:~oditotion, Thi'l nctlvtty "'OrRiRtl!cl nnd wo11 not 

blocknble, even whon di~feront tyno1 ot 1onaory ottnu\ntion wnro 

uaod. Tho "''r&loncco ot "l.,bn nctlvt ty ·lurtnn Yor.t or Zon 

eoditntton b11 b~on repor ted hy aovor'\1 otbor worko ra c~~neor on1 

!l'\r.cb1 1 1"150; 111rn1, l'l'31l; 1·naanntsu IU1d Rtrlli, l 'lrll). During tho 

lfodn Vot;"~ "'lOditotion (o,.,nloyin ll' vocnl or inatrun(lntol l'llloio), on 

incrons~ in ~plitud~ of olnh~ activity woe obtained by ro~loyoi 

~ate, ~nkiDP tho individual oxtr~ooly attootivo to ito nro~ooco. 

Ch'lD~O!I in othor functinol'l of tho bo·IY 1ndicl'lt1vo ot n r 'lli\.Xnr! 

11 toto -ro nleo roportcort durin~ netH tnt ion. ••oosurononto ot 

~y•1olo;1col vllri"'bles one\ hrnin wovas 1ndicoto thot n1 ts n 

untquf' -:~"flloloetc'\1 stoto dlffernnt fr.,., sl~e--tn~ IID•I Wl\l<inr - n 

stnto of alnrtne~~ &Ion~ with r oatfulnoso. 

lfftllac:o, ll..,ru~on OJl·• 1Ulaon (1~'~71) in tholr atudioa on 

~ltotton obaorvod 1ncronao~ 1ntona1ty of th~ q to ., eyclQO ~or 

aocood al~ho •c•o• tn tho contrnl and frontal r8~1ont of th 

brAiD!!I 0 ~ tb 1 r aubj '!c:U durin• Trtuacendontal 11ed1 tllt1on . 

In r, out of 't') DubJacta, thta waa occoaoan10'1 by tro1na of r. to 

7 t;?') tho\c wa•oa In tho fro,. t al rllRII'In n r tho t ratn, Jn thretot 

l'ltbor oubJo<:ta ,.b, ro"'rt4'd foellnot •lr'1••1 "' tho ho 11nn1n,., "' m, 
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flnttor1nr, of nl~hn ~nd tho ~r1aeneo of low volton~ ntxod 

froqu~ncv waves with n ~ro,inoncn of ? to 7 CP~ wov~a woro noto~. 

This ~nttorn wos ro~l ~cod with ro~lnr ol~hn oottvity hv tho on~ 

of '"I0•11tnt1on. Obviously, thoao lnttnr subj~ots '""' drUtPtl to 

tho slco., stnto durin<: tho olo• w'\vc REG nctlvlty (dnlto nod 

tbot'l waves). '0\.,se .-.orsonn no,.llihlv felt relnxo<1 hocnuao of ~ short 

nn~ which the y wont t~rou~h whilo trytn~ to ~roctta~ ~~. In tho 

unnublisho-l 11turtto11 ~f Chh1nn an<' otbera (l9AO) on 2'\ aubJocts 

of T'l, nost of wh~>n w"r"' norann'\lly 1n1t1otod into~~ by Yo~t , oiqht 

wont to sloe,., 1\nrt ohowo..i .. rol!ltnont <J"lta ncttvity. In nino, on 

tncrooao in the intensity of nl~hn octivtty waa ohaorvod, while tho 

ronoLntnP ot~ht dla~lnyert no chcnKC ln their ErG~ with Pl. lt ta 

~aatblo thnt Pithor tho latter ~orsona any not h~vn boon • 

foll~n~ the inatructiona ~rooorlv or that aoao ~oroon11 ~re 

un:ot,le to :>r nctlao T!'l. 

ADnthor -or~or, q~uot (107~), froa bla atudt oa of 

0 ,..,.,..,.Jtorieod !1'1octrol !lnlllyaia nf r-r. tn lt) aubjeeta ooturliU! v.t, 

found th!lt thoro •"- o eonetnnt tond~ncy of t~e ·~VUII t~ nhtft 

1ro:"1 olphn t!J 11loY frgqu.,ncl na whi-:h • ro ooatly thOtl\ 'lnd 111!xo•tJ 

!rotl\ID!lCJ w11veo, but :Ue, atmot 1.,,.. tncltJdo1 low ontJ no~tu.,. 

volto,c ootolto ••••• · Thern VQro ••tft e~itto tr~ ono troqunncy 

t'> I\OOth r •Sth II l>r1of 8<1l"'lf)I\C'J l)f 1\lr'lhll, thOtl'l, tlcoltA nn-1 

r turo t, aln!JD wnwoa, Tho n..,.,lltu•t .. of ftl~ht\ IIOtiVHJ t nrr<>Piafltl 
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~t tho end of Aodit~tion. Ootn and thotn wnvos wor o or oninont 

in rloe~ ~ed1tnt1on. Al9h0 wovos ozt~n1ort froM tho onrloto

occ1p1tnl (roar) to tho control and frontal ~oos nod trontnl 

b~to ~iffuaed towards tbo nnatorior roP,too. Bonnuot found 

norio!a of uniformity of frnquoncy and onplttudo froo all lonrtn tn 

doon noditotion. In addition , bota aoiodloa of ~~ CPS woro 

ohaervol in soae ~u~jocta. Donqu~t oleo ro,ortod that tho 

nnpltturto of olnhn rhyth~ lncroosod nod it s~rond to tho frontal 

ro~ion of tho brai n in tho be~ioninrr of ~J. In tho second nboso , 

tbot4 wovos dittu~~l to tho noatorior ro~tons to tho fo~ of abort 

tboto noriorta or loneor rhytha tnoto trnins. In tho third ntn~o. 

rbytbaic nc"l1tudo nodulated ~oto wav~s nnnonrod nvnr tho wbnlo 

aeol". qo oleo obaervod tho oynchroniaotion of oloctricnl 

waves of tbo two boois~horoa of the brnln na woll na tho&~ frnn 

tho frontal and ~stertor ~lea. A click soun1 stlnulus durin~ 

~ bl~ked tho tbot? wovoe for one to throo aoconde only, but 

caused arou••l in ono-~~ttotore, oe soen ~; ~~ -~--~~"~ ~~ 

beta ~•e•. Banquet ac1 R~illan (1~4) found an lncronno tn the 

l•vol ~~ •akofuln~•• an1 a reduction ln the lovol of netivntl ~n 

at tho c~ of ~. Tba•~ obaoTYnttona 11n1 eunnort froa eoa•t other 

eor~era ~lao. Tabacla (ln74), hownYer, on • careful nonlJato, 
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foun1 no n~nrociablc chanRe in t~~ FFna of ~o~itatora, na 

con~~red to non-nortitntor aubjocto. 

Theso obaorvntiona auggoat thnt not nll ind1v1dunlo 

orootioiniJ rot any ahow idontinol roanonoos of br oin nctivi ty. 

Purtborooro, ovon within tho ?Oriod of about 30 ~inut~• which 

auhjocta a~ond in T'', tho atoto of aontal activity vorioa 

conai•lorably. At lonst threo .,boaoa oro indicotod hy tho 

obaorvB~iona of Don(\U'!t (1071). lfolloco ond othora (1071) 

ronorted the var1nh111ty of tho offocta ot lo&at in oi~ht aubjocts 

aut of 3~. Theao reraons abovod ll~ht aloo~ in a ~~rt of tho 

~~ aeaaion. Chbina, ot al. (lORA) oow 1nd1v1duala who wont to 

eloon during T'l, on~ t~oro •oro thoao who showed no chnnAO ~t nll , 

n~ert frog aono wbo showed incrnn.od ODnliturte of ol~h~ wnvoR. 

!~at of the oeraona in tho last cntonory h~ boon ornctiain~ 

~itation for a lonsor peri~ than tho otbora. Tho hoto 

••a;~i.n•Jloa" toun 1 h1 3nnquot ( 1 'l7") woro not ronortod by 

Wallace, at nl. (1~1) and otbor oboorvor a. 
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THE SUBJECT UNDER RRT AND THE EXPERIMENTER IN THE ADJACENT ROOM 
WATCH:: 1G THE EEG RECORDS TO KNOW WHEN TO lHE GR.A SS EQUIPMENTS 
THAT MEASURES THE VISCERAL RESPONSES ACCOM?AN'!ING THE RRT. 
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CRAPI'ETI 3 

Annr onch 

ln r:~onour1nr thn viecorol roa,onoea to tho r,roacrihel1 

~aychonhyalolo~tc tochniqu~ it wns taportnnt to toa'>or n~ 

littlo oa '>Oaa1blo With tbn aul\.1,.cta' convenioncP which ho noodo tor 

thll roquirn~ concontrotion; nn•l 110, t~is feet hns boon ctutn o 'Nido 

in thll choico of OC\u1ro<>nta. Tho ant-jocte woro picl<ort OO"lewhnt 

rnn1o~ly hut the r~l~noss llf tho snn,lo woo liaitod to thQ 

c"•Jcoted coor.~un1 ty becous<> ot lMJIUIIItO hnrri o r. Voluntonro woro 

wolcnn~ tro~ nll works of lito. Tbeao included sturtonta, 

cl~reynon, bnnkora, c~iefs, locturora on" aoll11ers. 

Tho ¥oluotoors wore ood1colly ch~c~od to aako sure thoro in 

no ~iaooao that ~1~ht co~~licoto tho roa~naoa ohtninod. 

C:u-·llo,..ulnonory Diaooaoa liko n,rtorio8loronio, cordinc fnlluro, 

b~rtooaioo (particularly ot nrnnnic nrigtn), nathnn, 

~~hya~~ ntc. wore c~ofally acre<>nod. Thia oxnr cio<' w11a 

corrlod out hy aodlC411Y '[IIAlil l o•l ,.....,..,l c:.. 

~0 , dlot, aoc131 atotua, n"lrltol atntua, R<>nr.ronblc~l 

en•tr?~Oot, ?Ccuo~tlno anJ r"lco woro nntad wbilo aoloctln~ th11 

aut.jncta. ~leal blatory f"r oYary ""hjoot .,.,. O~l'tl ...t, 

(P>rh ..... :Jtl\1) a.nn~itvt.Jtn•l ""'' fwotrtlc:tl) llltltudtn,l n11thN'1t nf 

lMeatl«otlnn woro atrie\ly ollatJr¥o'l thr'N"h!>'tt tl\11 ~mrk to loll nh l n 
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11 

t~ coo~ilo , con,oro, on~ contro8t t~o o ffoc t a o f ocuto ond 

chr onic ~rncticoo o f tho ~rosorit~1 tochniqUfi, 

P.nch fiUhjoct nets on Ii i II own control i n tho nro-aorli t n t1onol , 

"l0at-Med1 tntionnl nne\ s loe'l !ll:'ri'll11l. llo nrofoaaionnl norH tntor 

W:\B 1nv'l ted (hec "luao I lid not know nny) , anti no ox-,ort instructor 

•nil rr-ouiro I in th9 llol.axntion Ro11nnn~o Tocbniouo na r ocol'l!lon:lnd 

by Bonoon, o t nl. (1071) . Tht' 1111b j oct11 aodit3tt-d in ono 

con~artaont while tho rocordo woro obtninod in nnotbor . 

Tho o~porioont on onch euhjoct lostod a total porJ od o f a~ut 

ono hour twonty cinutoo. Tho rnriod WDB d i vilod into throe sn~flnto 

Pro- , ro11t- and Relaxntion intorvnlo. Pr o nn~ Post Rolnxotion 

~ri~ls wor~ uso1 ln tok1~~ control ro~din~s for oacb su~Joct . Tho 

flrat ton o inutoa o f t~oen control pori~n woro spent with o 

R!:IIC'T IO~l - TI•tE OZVICE (RTil) cnns tructo1 by Or. Clltvor 'lur.,hy of 

t bet Ab.D:l-lu 1\ollo University, Aw:~an Phyll1nln,.y Oenn.r tnont. Th i a 

cnno-li kn exnrc iso hol~P·t to atonly thn aubjoct a nontfl l ly, 

contit)nally or.ti pbylll,l\lly. A n•~"'her (3) hos !loon 'lr o-.,rnPTil."tl'\"ll 

t " rOft~in fill'e-1 "o the ·li,.itl\1 ~la.,lny coanooont of. tho dovlco 

~ •~n a. on~ ot t bo twin hut t ons ~n • conn~ctinv r.anol wn• 

nroll&~. 'Tb111 ftl•n oloctron1ctt11J l'I"Or atO'J A plll' l<Yl ttcr>r-ron·J-

out , 0 t ho ~'>ntrol l)a.ntPl t o r oe?r d th"' tt ... ,.. it hlllJ tl\ken lho "''"'Joct 

to ,.-,aet t o tho oorJC&rllftCO .,, nvnl o r 1 oo tlto acre on. Tho 81'CI\rt·l 

ton ntnuto• vo r o e~nt nn ~hyfttcnl rolflwtttlon ""~ tlto lnat tnn 
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ninutoa w~s s~ent in tn~in 1 control ro~lin~a. 

P.onl11n :s worn ~l11o nbt'\lnot\ in !IUbjocta e~orci~lnct on 1\n 

Ol'IJO!'IOtr1c blcycl~ bofnrn nnrl n!tor C.')ntrol :>orlorla , thnt 1a thn 

boP1nntn~ nnd tho ond of ~olnxotlnn .,or1o1 . A ehtllr wno 

conatructod aucb thnt tho Uioanernl '\D{':l' ot tho auhjootn 

a1tt11U" in it •"~• ttro'\tor thnn 10!1° hut l oao lha.n l"n°, 

Elec tTo · ~• wert~ nt tl\eh')d tor tho vor lous ')1\ra. .. o t nra 

(~e Pt '"'llr<> 1) o.n:1 thft auhj.lct w1u1 lnrt nl"no ln tho roln~ntioo 

cn~'\rt~ont wbor~ he ~rncttc1111 tho nnT whllo thn o~norlnontor 

wu col\lltantly Y'\tchln" tho roenrd ln" .,nn~>la of tho lnatru1'\0ilt 

aaao~~ly \o tho n~jncont r~. 

'tatortala 

~0 •oTY oaturo "'' t!u• wnrlt a:wio 1 t la'lOratlvo thnt wn uae•l 

t.., aota nf ~~oratua (1) 7~ 1Dtoet tn~ norlod .,, tranacondontnl 

I!I'!Pdl t :it1 -,n e.n:J ( :1) to tlll teet tt-o'l :>arc"O't'lacotra.l l"l'!!l')()ll!!I OII t n 

tr&aac~ftOt~l ~ttntlon. Tb9 third •?~nr~~ ~ that 

~Tie.- tbo !V:OUnt of C!llt •rei an J n t.,naa n f W'!lrlt llllno. 

"-,rst~a lnAl ~~tlPj tho aRT ?~rt~ 

(1) Tbit •loc\:-~ceo'lholtt.=~"h "otrr.rll"\b l!llto recor•• ln • B)'lltl!"l 

(O•<M• l~truz:c:ot r.o. Jtv-.ol 7"1) 9!1,110 elN:trtcol llllm'\l r1 

en.) ..:at.,..#! .. u Zlec:trtc; ~t Drl't'o ~ elecfrn~ .. 

a•lO't'tl)!' I 'fM •1-lll lrn:trN'.ell Of llll't'l!,./lllt't'nr 
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cbl~r lde w&r8 inserted in tho occ1o1tal , T~n~r~l, 

Pnriot al an~ frontal &S~ects of th£ sctl~. ~1~111 an~ 

nnno~tar recor~tnr.a woro n~1q ani the cround 

oloctrodo waa ~lacon ovor nn ear lo~~. 

For th1~ 1nveat1~nt1~n fr~nb st~rtlt~od n~odlens of silver/ 

silver chlor1<1<.> wnr e tns.,rtet\ into thP Ileal!), Tho tn~el!nnce of 11 

noodlo oloctro1o i s invorsoly ~ro~rtionol to t ho ~oo of contnct 

1\t\1 i n all:lilnr to tbl\t of n lBr'JO resistor in pnrnllnl with n 

co~acitor; thus thora cay bo ntt~nuation of tbn sii041 ot low 

froquoncles (~nblow nnl r~lJonshoo , 1~9). 

Anv ~nttorn ~f ol.,ctrodo conhinotion (nonto~os)• wna sot 

u,., uein .. the ol ectro'lo-sw1 tcbtoe unit 'l!'itll mnator aolootor. 

A col1hr nt1on aton~l, usunll7 100 UV wna ainultnnooualy r ocorrlod 

on all tho chnr~ela nnd th~ ~Bina n~Juato~ so tbot oll tho ~one ~~vo 

o doflocti on ot 1 en. Tbo nn~or •~oorl wan u1uolly 30 ~~/Roc. 

wt th tho onster ~>:o ln control ntl ju1tort 10 thl\t n'ln oxcura tons 

tluctul\te .,.. ... tween 0. 5 nod 2 e'll unlollll t\ hi~h vnl t 11o:o ia nnttciP~oted 

in which caao tho IJoin ie r<>•luellt\ to nrovoot •Ustortion luo to 

a eehonieal restriction nt the ,on doflocttooa. 

Aft'>r tl"' aubjnc t w~s conn')ctort to thn nloctrollt! t>nnr'i which 

18 conooctod to thu UBO nmnl1Liorl, nod litter tho Qochlnn wnn 

esltbrato~, t bo eubjoct wna iootructnd to praotioo tho RRT. Tho 

tractn~ ·~ concurrontly acrutinizPd to obaorvo chnn~oa in tho 

• 'I on Ti!l\1 ro t . 
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'lln"n ... , thn. 

(2) Gcdrtns onrt Roff (1~~r; 1"57; 10~~; 1~1) dos1Rncd , develooed 

and 1:-ullt the nhyniocrrnph •hoso throo bnaie co"2oononta nr o tbo 

trl\n'l!lnccr, tbo .,rocoa11or and tho r~nroducor, o co:=~binotion of 

~•1ch io collc~ on 1nfornot1on data-choonel or ooro si~?ly ~ 

channel. 

Tho trnn'lducor or ~ick-un converts tho inforaotion to n 

oi~n~l •hicb io morn onoily nrocoa9od t hon tho oririnol. ThQ 

~rocoooor then rocoivod tho tronsduc~d oi~nl and opornto on it. 

~o nnn~ntion nny conoi~t of cn~lificotion, ottonuotion, 

oxtr~ct1nn ot the aqunro root or tho lon~~ithn or aoao otbor 

I!IOth,.·v\ticnl nrllce•lur " to .,rocluco o lli(lnol ncco'ltnblo to tho 

roornducor, n dev i ce which convorta tho atPDnl ton form 

nut t'lhlo tor rocont tnn by tho tum1111 eon,.oa. 

Tho nhyeioernnh contoino nnny auch obnnnola for 

n~>nou::-ol'lnntll of f\lood ..,ro,.euro. r'l!lnirntion, honrt enuncle, 

h1nolcctric ~>vente (l'CC', E'IG nntl rt':i). Thn t>'leic ohyalo~>'rnph 

~~nlift~r 1a tochnicnlly known na '\ ~troct-cou'>lod ~'>'llifl'lr •1th 

~•o knnb~ t?r snno1t1v1ty nn~ cnntorin• controls. Tho recorder 

1~ !' ru ... ~o" d'Araon•tnl tyn • of ~ovin't coil rocordln~ "lOD. It 

lo "~roly ~ l~~~o r~lv~onotnT hovtn~ onour.h onnrry to drtvo 

an ink-"~Pri t1•w n tylus . 
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Ono ~f th~ DiE chnnnols ~! ~ N~cn l i osystcns ~ult1-chanoeylled 

phvsto~nn~ oqut~~c~ with a~~ro~rt~te tr~luc~rs and ~re-~"lt!ors 

0~ n~~o t~ ~ocord tho 1n~ndnnco ~ncuno~r~ph, the ~rlttur~ ot which 

1nd1c~tod th~ 1~~roo o! nodttotion. 

·~oeuro~~nt ot ~~~odnnco ~ou~o~rG~h (IP) 

rt nto P.loctro-4oa wor · ~fixed nt tbo ont!cutl location . "1 th 

tho TP O!Un control duly coul't~r cloel:wiii.J, OJ:I:Jlifier nocord-Calil'rDte 

(R-C' awt tcb vns rnteo•l. Al\.•tr n nortod ot "'"m-un, tho IMr W'lll 

returnort clockwt'lo ~lowly until n trocin" ~f o~c~unte onnl1tu1c 

Wl\11 rocor •Jn1. Tho R-C sw1 tch wns .,lncnr1 ot "col1brnt<l" and t l1on 

dortroseod nonontorily to introducn on 1npet!onco chan'llt of 5 'lh.,,. 

into tho cir cuit for stnn~orrtizntion pur~aes. Thoo it wn~ 

sw,l. tchod 'tloclt to ••no cord" tn nonouro 1. oqu1volont tn tho lun" 

go8 vnluoe. Rloctrooordio~no rocordtno wure obta1n~r1 rt1roctly 

froo tho tP ~.,nl ifior. 

A~pnrotue Indicl\tin·t ~o Viscorol nos"Ooo'lo 

Tl\o !'luhjoct 11hould bo tntllct on1 undistu.! ~-1 llnl1 this f11ct 

?T~,,trd t~o uao ot ~ nnn-1nv~B1Yo ~nd o~tly ~'l~t~hlo aothod nf 

"""eurl "" cvdioc 011 tJ'IUt. It ~rut hnon !'rove 1 u• ·~ ful in nt\rllor 

wnrk oino~ At co~nnrinr. tbi~ onthnd with tbo coovont1oaAl Picl 

.,rincinlc ~·' •lye •Ulutinn (C'""drll!ll nnrt l'lokor, 1°11"; rJ111 1 nt nl., 

t 01 .' 
1n~7. t r.fiB; r~tt~, ot ol., 1G7n'. P.loctricol 

19117; !':••' tc"k, s 
d r r -nnsurtnn vnluno en~ flo• of tl •trt tn Dnny 

ln~rtaaco h~ boon u"o" o ~ 

tlosuo!l ""'' •nr <1 o tornlaiOR roo.,l rntQry vllntil '\tlon. l'ut>icnk, o t ?.1. 
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' 

(l'l~A) hnvo "''"'"'tn-:1 1n'lOdMco OCtl"'ur~ents to tl\e inYeetisction 

of cnr~i~c tunction; these ~tu•1~- ~nve indlc~ted t~nt u~n oo1en~c 

of n at n•Ianidnl c•1rront ~croao tho c~cat 1 thoro o..ro lr:lnadonco 

ebcuu~ea "nhich !U'O synchronous ri tb tho co..rd1ac cycle. Tho -,eak 

v:\lU') nf the fir!lt 1er1vnt1vQ of t hn il!l"ll)<lance wave front hl\8 s 

lin~nr rolnt1oneh1~ to th~ ~o~~ flow in tho aacqn~in~ aorta na 

vnlue of thn &'lC'>nJ 1or1vntivo of tltc wovo foftl woe r o lotod to tho 

lot lorlvBttvo au~qe~tln" t~at thn fo~'lr ni~bt bo an 1ndox of 

bloo<l !lccolorntlon in tbo oortn. "roM such OJt?orinnnt a, 11 .,n.rtly 

oa.,iricnl formuln tor ntro~n voluan woa Jorivo~, hoood on 

t~~doncn ~onaurononte. 

''ooouroncnt of liii"Od'\ncu C'ytllo~r!lll 

l'o• t~tn invooti~nt1nn !\n lF'Vl'!l>ROIINC':P. CAitl) l()(lRAPI' 

(instMU~Ontntlon for nntllc1n., ·~onol, 4°R) W'\8 unod. lt is n 

four-nloctTorln 1-.•.- '"""" eynt:)n r1nvol'l....,,l to nonitor l~'ft 

Yontricular out ... ut (~ubico~, ~t nl., l n n7 "'n1 l~r,~). ~ bnn~ 

( ~.., t·~) -ro ?lncod '\rnun•l th~ eubjocts' nocll (with 
<:l01ctrodoo ' ·~ ~ 

ot lout 3 c:a 80.,1U'Gtion), nro•&"" tl)tlr:lX 1 co holo,. tho 

A t~o •th '\rnun~ tho n~tonen. A sinusolnnl 
x1~~1nt~rnol Junction °0 " " 

108e) in tho froqunncy ronrn nt ?I'l-l~~ ~q. 
c~n•t'\nt curront ( 1 "" o r ~ 

1). Potontlnl chQn~os 

rof lo,t in~ 1n:-o1Clf'C8 chonr:oo ( 
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woro r ncor l\n•l hatwl'')n t 'lo t1U'I inn,.r "'l~cu·o-i'ls C ' · 1 ) , M:. 

fl l octroni c ~i!fornnti ~tnr V~R usnl t~ ~~t~1c t he t er1v~tivn of t he 

~o o~unt1on uso• t o eal culnt r c~rlioc oqt~ut to b~o1 u~n t~'l 

ORR~~~t ton thnt tho thor ax l a o~u1v~1rnt olnctric ftl l y to ~ 

ho~or.onnu!l cyl i n<ier o f b l ood t"'" r na l a t f\nco of whi ch 1'4 Pi v"n l •y t ho 

L/ ~ ? 
eio"'lo ax .. r ose i fln "' - •\ .:soni.,•Jlnt o<t t o ~vo !lv : L /7 d- U 1 t 

1s oosunod t hot thn d innotor ot t ho cyli n1or 1nc r oosos uni!nrnl v 

•1 t !\ njoettnn o f hloO<\ whor o f i o t hr r ooilltiv1ty o f bloo", L 111 tho 

l nngth nt cy\1n•lor, II 11 thf'l e r oas-noetionnl IU'OII , rtv 1o t ho vnluno 

(cl) o f blood oj oct od/"nr hof\rt l-n'\ t (o troko voluno), L ( en) is 

til" d istnneo bntwoon oloetrorloo '> r 1 , "
0 

in t ho hnenl Tt'llns t hol"f\ctc 

1~"'odanc~ (oh~a) , dz is 1n~~dnnco c..,cnqo 'l f tho cylin1or ( t hornx) 

1f nunntity ejoet Gd wns ~t !rcti vo i n ~roducln~ t ho l n"lOd'ftco 

cban~n (i ,o. th ~ro 1a no r un-of( f r nn t ho t hnrftX), In f~ct, t~ 

oati.ont o in"o!'l.u~cn ehrn,.~ ot 7. wnv~-tol"'' 1.••. d7'./-lt anx Md 

l'lltl t i"'l l' thift h y t ho " .l"cti on t i "'"• T wh ich trru~sforo tho 

tin'\ llY into 
" ~ I T 

• ~ d;:; d t 0 -, 
Tho in~nnco cnr~ iogronhy wno counl ~!'l with n DAvicoo rocorlor . 
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sort Of 1nfo~~t1on bein~ conitorod. In all c~oa, Rodu~ nssto or 

cr~o (~O~ ytuho , ~"xt Ro. ~~1-1~3 - 1) or Grass o1~ctr~v cro~~ or 

~ol Wf•rP uae \ to ri#1uce 1otorfereoce nt electrOt!e-aldo juoct1ono. 

Tho '"lhya1of'Tn"'h ('l-channol), tlir-nroaRurtl cuff •oro connecte1 

'lCcordin~ to ~off ODd r~ddns (1 ~P) nn~ the blood ~roeaure wa. t~4o 

accordinP to tho Joint Reco~~odotiono of tho ~orlean ~oart 

Aoaooiation nod tho c~diftC socioty of Groot Oritoin an1 Ireland 

(1"'\7), o-,•uovo<~ by tho J\Aaociot1on of LUo loauranco 'l~dicl\1 

D1rnctoro o• ~n,..rico an~ 1\180 nccor~ion t o Jaaes gordl8y) ot al. 

(1 '-''11). Thc l'l('tho~ rocnnn'lnrl'ld hy Ooddeoo ant\ "ott, l i'V"" , 'lUt 

into conaidoratioo all tho focta translated free lrot~of11 & or1r,1oal 

In th1e iovoet1nat1oo CftrO waa tokoo to follow tho above 

nrocelluros. 

nxy~oo-Conaua~tion 

~cnu~o of tho intruaivooos~ of tho o~-conounntlon l'lOtho~a, not 

~ch cn..,baaie won ..,lnccd on thia nor~oter oxcent in rhaso ~e of this 

lnveati~atlon; th~ o~en-clrcuit nothO'I wne ueod enorin~ly. Tho clo~o

clrcult aothod wae carried out ~Y uaioP n o~iroootor ond ox~iro~otor. 

1 
-A on o -cooeu~~tion durin~ oxorcieo ~1 co~utln~ 

~~basis waa ~ ftC~ ~ 

U.in" Aetranrl an1 Ryn1n1 nornopr~ (1"~1). 
tron tho nule~ rote 
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"'1 

Por tho OxJcan-con•u~~tion ~urin~ ~~T ~ractico, a cloao~-ctrcuit 

aothod wAs ea~loyed in strict con~li~co with tho rules laid down by 

tho intro~ucora P.A~Ault and Peiaet fl 13). Tho newly deatoo~ 

r.odart ExnirOI>T!l!lb ("odel lluo.bor: lf'MO) wu used, to crou-choclr 

nonedict-noth A~iro~eter recordio~a . 

Tho Ozy~oo-conau~~t1oo to resoonse to cardiovascular cetboda 

durin~ ~erciao was carriort out u11o~ t~o o~o-circuit nethod 

accord1nq to JonRhlood, ot al. (1~~7); Lukin (1~1) ~d Web~, ot al., 

(1~70) And corrections nado occordin~ to Rtokor, ot al . {ln7~}. 

Effect .o~ ~~T on Cordlo-Voaculor ~oa?one~ to Exorc1ao 

To find out tho effect ot RPi on tho overall wall-h~1o~ of the 

euhjoo t ono must not loan nir.ht of otroas toat1ng a~ an adjunct to 

nbyaicol tttnoaa. 

nt all t~o ntreasor• that nay ~e focod ~, an indiv11uol ezorcl,~ 

nroducos tho traatost cbollonY.O to tho func tion ot the cardlova•cular 

syaton ~d tho flold of exercloe nhyaiolov.y cones nllvo •hnn one can 

~o~ln to apnly knowlod~e throur~ aonsur~eot of norfo~aocn. ~Jitn 

8 

ounb~r of cardioveseulnr teats nre avo1l~blo to bn enolnyo1 1~ 

eaereis~ nbyalolo1Y• 'roo thoso that ~~aauro aoro~1e ea~~city to tho•• 

that onl• e&ti~ate lt. In tho curroot inve•tlBatlone, tho 

A•trand-Ph~in~ T~•t ••• n~ont~. 
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Tho dyuono or.,onotor (~ol '!Jl-11 tyno 7110, oedicor Tluda.,oot) 

wbt)IC'I out.,ut ia n&llaur~ with e voltnot.,r and !l'moter the "ro~uct 

(volta x ~~~orea) roa~ off on tho tachon~ter ~1v~ out.,ut in ~~tts. 

An ~CCAROTY devico counlod to th~ bt~e ~~1o it nossible to roculato 

the reRi&tiUict> nl'leed on tbc Nidal&. 'ibl)rGby, sut>jecta can wor•· 

at various rovolutlon .,or nin. ~loco 1 ~cal ?or ainute is 

o~u1vft1ont to 70 watta and 11lso to 1~7~~ Dotor nar otnute t~• work 

dono 18 readily convort~d to K~ netora. 

lt h~ boen fouort oxo~rloentally that tho annaratus is 70~ 

ofticiont, "ur')hy, 1<'7fi, aonninB that tho outout in w$ttll cl\lculatcd 

fro~ tho noter readin~ io only 70~ of tho ?ower nnl'liod to tho .. e~nla 

and 
110 

the 1\nowor ahovo iR nultlnliod by " factor of 10/7 to correct 

tor tho nochnnical diondvllntn~o. 

An lnltinl P.CO rocordtn~ is nodo tor cardiac ov&luation. Thon 

tho au~14Ct la ollowod to wnro-un (acco~~o4atlon .,h~•> to on~l., 

bill heftrt to at~bllt~~. Tben, hy vnryln~ tbo out~ut and realatllnCAB 

he Wl\l n~dc to do s kno.u work durlnP which hie nuloea wlll hA 

nl)l\aurod ~ o~-con•unnttoo ~~tl~ato~ uslo~ tb~ Astrand-Rh~ln~ 

This tost waA ~ons .,r~ and nost R~T ln ocuto and chronic 

practtcoa. 
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CHAPTER 4 

RESULTS 

(PRESENTED ONL V IN TAOULAR f0R~1S) 
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- 57 -

TADLE 1 

DATA VERIFYING SOtiE OF THE a:.SIC CLAm s H.'\OE BY 
E. tRLIER nlVESTIG/.TORs (Ref er to page 4't ) 

PARI'\HETER TN TRI AL PRE DRG PST ~ 
UNIT Re:. nne 0 o2- Conoumptlon 22- J + X4 260- 240 230- 200 240- 200 ml/min 12- 17 

0 
Henr t Rate Chongce 40- 6 + II 80- ?0 80- 60 80-?0 bpm 0 - 11· 0 
CD2- El1m1not1on 22- J + II 220-210 180- 160 224-198 ml/m1n 10- ?·e. 

0 
Rosp1rnlory Rate 40- 6 + " 18-16 15- 12 18-16 bpm 1 17- t-'5~ 

0 
Impcdnnce (INSP) 40- 6 + n 10- 6 18-16 10- 6) 80- 1501' 

)ohm Pneumogram (EXP) II ?- 5 16- 14 7- 5) 11.0- 1Pffi 
0 

ElectroLncephnl oqrom 20- 10 + n 4- 5 10- 50 10- 20 mv 1.00-~0CJ 

t. - 6 12- 16 5- 7 F/min 16r -2om; 
or 9-10csp wave forms 

0 + • Number of Female 

TN • Tot ol Number 

PRE - Pre- RRT 

DRG - Dur i ng RRT 

PST • Pos t-~RT 

INSP • Inspi rntion ond 

EXP - Expirnti on 
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SA!oFLE TN 

- sa-

T~BLE 2 

OAT:) SHWII'IG THE EFfECTS OF' RRT c:t4 VEtJTRICJLAR STROXE VOLU,.lf I N 
THE 1ST .tNO THE BTH TRI ALS 

AGE IN Wt{Kg) 
PRE1{ml) PST 1(ml) C1(ml) R1(ml) PRE a PST a c8{ml) Ra(ml) 

YEARS 
PgN{ 3 1a- 2? 

rJ tH 30 15-30 

N{ 25 15- 30 

PRE1 = Pre-RRT 
PST1 ,. Post- RRT 

c1 • Control 

R1 • RRT Value 

67 + 1. 0 71 + .a - -
62 + 1. 3 63 + - . ? 

54 + . a 55 +1. 1 

in the 1s t Trial 

70 + .s 70 + . 6 61 -
62 + . 6 62 + . 6 61 - -
55 + . 9 55 +1 . 0 54 -

Subscript a r erero to these values et the 8th Tr1o1 
TN .. Total Number 

PgNtF a Pregant Normotensive 
Femole 

r1 t~l = Normotensiv~:> Mole 

rl{ = Normotcnoivc Female 

+ . a 6a + . a 68 + . 9 68 + .a 61 + .10 - - - -
+ .s sa + . 6 57 + .s sa + . 6 54 + . 7 - - -
+ - . ? 44 + - . 7 43 + - . 7 44 + • 7 41 + .s -
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T:iii.E J 

SHQUS ART EFFECT 
Otl HE1RT R' ·TE n.,illli n£ 1ST 1\tJD THE 8TH TRJI'ILS 

SA"'PLE PRE1 PST 
1 c1 R1 S dlfr. P"£

8 PST
8 CB RB 

PgNtF 78 + 2.0 78 + . 6 78 + .4 60+ . 6 2J.Oa 72 + .4 72+ . 4 72 + . 4 60;t . 5 16.67 - - - - - -
NtH 75 + .a 75 + . 7 75 + . 7 60 + 0.8 1~.67 66 + . 7 66 + .9 66! • 8 59 !' . 9 25.76 - - - - - -
NtF 66 + .7 6G + . A 66 + .a 49 +1.20 25. 76 sa +1 . 0 58 +2.10 sa z1 . 1D 51 z1.12 12.07 - - - -

" diff. of' the A8 relative to c
1 

P 9N{ • 23 . 08 

NtH • 21 . 33 

N{ • 25 . 76 
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SAfofll.E c.,(HR) R1(HR) 

78 + . It 60 + -

- 60 -

TABLE 4 

SHOWS THE ART EFFECT ON ~qonc a.JTPUT !X.~ I'~ THE nRST ~NO 
THE EIGHTH TRI(s 

c1<v> R1(V) c1(0) R1(CO) C8(HR) RB(HR) CB(V) RB(V) 

. 6 70 + . 6 61 + . a s . s.o12 3. 7 ... 24 7Z ! . l 60 ! . ~ 68 1 . 6 61 +1 . 0 - -
75 + . 7 54 + •• a 62 + . 6 61 - - + . s 4 . 5+021 3. 3+20 66 + .8 59 + • 9 58 + . 6 54 + .7 - - - - - - -

CB(CO) Rae co> 

5. 6+ . 016 3. 7 .... 025 -
3. 8+. 024 3. 2 ! -032 

Nl G6 + . 6 49 ! 1. 0 55 +1 . 0 54 + • 7 3. 6+030 2. 6+ . 35 58 +1 .0 51 +1 . 2 44 + • 7 41 + . 5 2. 6+ . 035 2. 1 +. 030 - - - - -
HR • 

v "' 
c .. 
R .. 

Heert Rate 

Stroke Volume 

Control vrlues 

RRT vnlues 

) 
) 
) 

the subscripts 1 & 8 lndlcetc t.he Trinls. 

• • 
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- 61 -

TABLE 5 

SHOWS EffECTS Of RAT 0'1 C"RDII\C llJTPUT UJOEX 

S.if'f>LE SA 
R1(COI) R8(COI) 

PtN{ 1. 63 3.37 +4 007 2. 3 + . 014 

NtH 1.57 2. 9 +.013 2. 1 + . 013 

NtF 1. 48 2. 4 +.020 1.76+ . 023 

TABLE 6 

CARDIAC WORK INDEX 

c 1 R1 c1 R1 
PgNtf 326. 62 202 . 40 294. 66 182.46 

NtH 261 . 96 166. 90 207. 19 180. 60 

t4{ 208. 01 156.01 147. 01 113.86 

SA • Surrnce Arco 

COl • Output Index 
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TABLE 7 

EFFECT OF RRT ON BLOOD PRESSURE 

C 1 125~J . O R 1 124~2. 6 

C4 12J . S~J. 2 R4 116~J . 1 

c812~2. J R6110! 2. s 

c 17o~J.o R17~1 . 9 c1ss! o1 

C46Bt1 . 0 R46~1 . 6 C455. 5!22 

c86~1 . 2 R86"! .e c8s~11 

c 1 121~2 . J R1127! 2. 3 c112!1 . 1 R170~1 . 2 c1ss! 12 
C4119!2. J R411~2. 1 c4 10! 1. 0 R470t 1. 0 c449!13 
c8119!1 . s R811~1 . 1 c87o! 1. 1 R87o!1 . 1 c849! 4 

c1120!2 . 2 R 1 120~2 . 1 c17o!.e R17o! . 4 c1so!16 
C4110!1 . ? R4 110:!:1 . 4 c469!. 6 R46~ . 5 C441:!:11 
c81oB!1 . J R81o~1 . 1 R86e.~. s R86~ . 4 C8J9. 5!B 

TABLE 8 
EFfECT Of RRT ON ~IEIIN ARTERifiL PRESSURE 11AP 

R1s4! 1 

R452;!:17 

R84~1? 

R1s7!11 

R44B!11 
R84B!01 

R1so!17 

R4'•2! "l 

R84~ 1 

PgNtF C188. 33!09. 17 
C486. 5 ! 08 
c8e6. 67!03 . 7 

R 18~3 .0 

R481 .J3!0J. J 
R079. 3J!07. J Po a Systolic pressure 

NtH C190 . 3'!03 
C4PC. 33! 02 . 3 
c8~6. J'!07.7 

c
1
86. 67!.o 

C41J2 . f7! 05 . 7 
c8e1 . 67!02 

R189!02 
R486!_07 . 3 
R8AG;!:OS. 3 

R186. 67!0S . J 

'\82.00!03.3 
R

8
e1 . 33!1.o 

P0 • D1eetol1c preoourc 

PP • Pulse pressure 

MAP a Moen Artar1ol ProDour~ 
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TABLE 9 
EFFECTS OF RRT ON THE LEFT VENTRICULAR STROKE WORK 

IN KILOPilND7BEAT 

c, R1 
sv MAP LVSW sv HAP LVSl:l 

gNl 70 86. 33 A. 4 X 10- 2-tOOS 61 88.00 7.3 X 1o-2. oo3 
ttl 62 9o. :n 7 . 6 X ,o-2. oo1 61 89. 00 7 . 4 X 10-2*004 
{ 55 86.67 6. 5 X 10- 2*003 54 ll6 . G7 6 . 4 X 10- 2t001 

CB Ra 
sv Ml\P LVSW sv IIJ\P LVSW 

9r• t r 66 136 . 67 8 . 0 X 10-2*007 61 79. 33 6 . 6 )( 10- 2*001 
fltM 56 OG . 3J 6 . 8 X 10- 2t 006 54 86 .00 6 . 3 )( 10-2:t007 
fltF '•1 81 . 67 4. 9 X 10- 2-t001 44 81 . 00 4. 8 )( 10-2t005 

TABLE 10 

LEFT VENTRICULAR SYSTOLIC WORK RATE W KILOPOND/SEC 

c, R1 
LVSW HR LVSWR LVSW HR LVSWR 

p ,. F 8 . 4 X 10-2 78 0 . 109t006 7. ) X 10-2 60 0 .073t004 g t 
10-2 - 2 rltK 7 . 6 X 75 0 .095-+005 7.4 X 10 54 o.oG5tOOS 

lltF 10- 2 -2 '•9 0 .052+007 6. 5 )( 66 0 . 0?2!007 6 . 4 X 10 -
CA Ra 

LVSW HR LVSWR LVSW HR LVSWR 

P qNt F 8.0 )( 10- 2 72 0 .096+007 6. 6 X 10-2 60 0.066+005 

"t" 6 . n X 10- 2 66 0. 075+007 6.) X 10- 2 59 0.062+007 

··l -2 58 0. 01.8+006 4 . 8 )( 10-2 51 0 . 041+007 1. . 9 X 10 
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TABLE 11 

RRT AND CLINICAL IriDEX OF CARDIAC OXYGEN CtWSUf'PTICIV 

<c,) 
CR

1
) MAP(nvnHg) HR(bpm) mV0

2
(ml ) MAP(nmig) HR(bpm) mvo2<ml) PgNl 80.33 78 6889. 74+ 9. 0 BB 60 52B0. 00+20.GLJ -fJ t~\ 90 . 33 75 6774 . 75+20. 0 89 54 4006 .00+1f: . OU ~~ l: P.fi . f? 66 5720 . ?.2+12.0 86.67 49 4246 . 8.3+17, 0( -

c8 
R8 I-lAP HR mV)

2 I· lAP HR mv)
2 PgN{ 66. C7 72 6240 . 24+ 6. 00 79. :}3 60 4759. 00+10. 0[1 -NtH 86 . 3) 66 5697 . 78+10. 00 86 . 00 59 5074.0D+1f."" -N{ 'l1 . f,7 58 4736.86+17 .00 81.00 51 4131.00+ a. n • 

MAP • Mean Arte~1ol Prossuro 
mv>

2 • Myocardlol Oxygen Conoumptl on. 

TABLE 12 

PERI PHERAL RESISTANCE 
oslsfonf Dn!t H~U 

HIIP co TPR 
c, R1 c1 R1 c1 R1 

88.3) ee 5 . 5 ).7 16.06+1. 06 23. 78t1 . 08 
90.3) 69 4. 5 3.3 20 .07!1 . 03 26 . 97t1. 01 
06. 67 86. 67 3. 6 J .O 24.08t1 . 01 28. 89t1.11 

HAP co TPR 
c6 c6 ce Ra ce Ra 

15.40::;1.01 21 . 4'-!1.05 liG . 67 79. 33 5.6 3.7 
sr •• JJ 06 .00 3.0 2. 9 26. 7~1 .04 29. 66+1 . 06 
01 . 00 61. 00 2. 6 2. 1 31.41!1.03 38. 57!1.02 

- Totol Peripheral R~oiotnnco 
• Mcnn Artarlnl Pressure - Cord1oc Out put 

11 1 
• ..__,__.. .. _._.... " 
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TABLE 13 
TPR (A9SDLUTE RESISTANT UNIT ARU) 

HAP co TPR in Nm- 55 
c1 R1 c, R1 c, R1 

PgN{ 86. 33 80 5. 5 3. 7 128. 46+ 1. 70 190. 24+1. 00 
NtM 90 . 33 89 4. 5 3. 7 160 . 56+1 . 80 215 . 76+1. 60 -NtF 06. 67 86. 67 3 . 6 3 . 0 192. 64+0 . 90 231 . 12+0. 70 

ca Ra ca CB ca Re 
P

9
N{ 06 . 67 79 . :n 5. 6 3.7 123. 84+1 . 90 171 .52+1 . 60 -fltM 86. 33 136. 00 3 . 0 2. 9 230 . 24+1. 70 237 . 26+1 . 50 -fltF 81 . 67 01 . 00 2. fi 2 . 1 251 . 26+1 . 06 308. 56+0. 60 

TI\BLE 14 

TPR WITH THE SURFACE AREA PUT INTO 
CONSIDERATION 

I-lAP COI TPT i n Nm- 5S 

c1 R1 c, R1 c1 R1 
P 'Jr•tr 68. 33 88 3. 37 2. 30 209 . 68 306. 06 
ll tM 90 . 33 09 2. 90 2. 10 249. 20 339. 04 
tl{ A6 . 67 A6 . 67 2. 40 1. 76 280. 06 393. 92 

C6 Ra ca Ra ca RB 
Ptfl{ 06. 67 79. 33 3. 40 2. 30 203 . 92 275. 92 
tltM f\6 . 33 86 . 00 2. 40 2. 10 287 . 76 327. 60 
r:{ 01 . (7 111 . 00 1. 80 1.40 362. 96 472 . 08 
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P r}~tF 
Ntli 

N{ 

PgN{ 

'Jtll 

N{ 

P u r g t 
lltl1 

N{ 

pg"{ 
If t t1 

"tr 

- 6f; -

TADLE 15 
RRT EFFECT ON VASCULAR COMPLIANCE 

c, 
sv pp Compliance 
70 55 1. 27+002 
62 55 1. 13+003 -55 50 1. 10+005 

CB 
68 56 1. 21t 006 
58 48 1. 18+002 -44 39 . 5 1. 11+005 

sv "' Stroke Volume 
pp .. Puloc proaourc 

TABLE 16 

sv 
61 

61 

54 

61 

54 

44 

R1 
PP 
54 

57 

50 

Ra 
46 

48 

40 

Compliance 
1. 13+001 

1.07+001 

1.06+002 

1. 33+003 

1. 13+001 -
1. 10+003 

EFFECT OF RRT ON PULI10NARV PR 0 . 2 PRU 

TPR(ln PRU) PPR 
c, R1 c1 R1 

1C. . 06 23. 78 3 . 21 4. 76+001 -
20 . 07 26. 97 4. 01 5. 39+002 

24. 0A 20.09 4. 02 5 .78+002 

en Ra ca Ro 
15. 110 21 . 41. 3 . 10 1. . 29+001 

:m.?o 29 . 66 5.76 5. 93+002 -
31 . 1.1 38. 57 6 . 28 7 . 71+001 
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P,l'l 
tJ tn 
tl { 

- ( ? -

T ~:JLE 17 
SVSTEI'I C p~ ( Jf- I) TP:! - PPR -

c 1 
TPn - PPR SP'-t Tf'~ 

1r . n6 3. 21 12 . 1\5+010 23 . ?8 
20 . 07 4 . 01 1C.. OC..002 2G. 9? -24 . n" 4 . ')2 19 . 26+onr, 2('). n9 

en 
15. ltl'o 3 .10 12. 30.020 21 . 44 
2A. 7A 5 . 76 2.3 . 02+009 29. fiG 
31. 41 6 . 2A 25 . 13+005 31\. 57 

PP.rinher~l Raoiatoncc pq • 
TP;"t • 
ll"'i'l • 

Tot nl Per iphernl Rc~ istnnca 
Pu l mona r y Perinher nl Reo1otnncc 

T40LE 10 

R1 
PPR SPR 

4. ?6 19.02+012 -5. 3!.1 21 . 51)+011 -
5 . ?A ?3 . 11+001 -
RB 

4. 29 17. 15+012 
5. 93 23.73+003 
7. 71 30. ·'3"+006 

EFFECT (~ RE";"ONSE C'F ILIOS ~CR 'IL 'IW\LE ON THE 
REsPfiNSE to l~T 

TN • 10 Tr i a l • 4t h 

"' 90° 105° 120° 120° 

02-Cnnoumrtion or. 1~ 1~ ? ole or 
Henrt n t1 5~ 14·~ ~; ? 

C02- £Hn1n"'t1nn 11S' 11'~ 1554 ? 

lle!lr 1 r~to~· 1ote • l!f;' 14 1Z' ? 

I~e~ ncR Pnru~onrnm 5 .. 1(;1 12'' ? 

El~-:trarncc h l n'l r MI 25'' 25~ 111" ? 
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HR 

RR 

IP 

'iR 

RR 

IP 

- G!l -

T1AL~ 19 

EF"F'ECT (Otl ~ 11ESPC'!SE) CF' llJSCULr~fl ;,EL IX ~'ITICY4 n:IQ, 
i::T.ilsU:fE-Tr ·EvEG <C'EY; iiD;, '"rlri"i'R7 cr•t) RRr em Hf'JIT 
n1HE , :lE:i?TA:\T£..vfy--i'l-:"tE, II rEo.,~JCE Pt~EUI \CG:l!W 

l·'il 

2"' 

2"' 

6"'. 

TN a 10 TRIIIL • 4th 

CE 11t 

6f 1•' 

n eLE 20 

THE EFFECT OF' TUIE DrJ nESPONSE 

TN • 10 T1I AL • 4th 

r-:orn1no r1rternnon 
1 - ) p.m. 13 - 10 a . m. 

15'~ 11r" 

15'' zn·' 

12"'. 
,...~ 

RRT 

1fl'1(. 

15~ 

1~ 

Even1nCJ 
7 - 10 n.m. 

In 

10'-' 

11'Y. 

Env1ronmcnt"l con~1t1on kept nnrm~l . 
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TABLE 21 
F"UfJCTIONAL (DYNAMIC fiTNESS TEST DATA AFTER 

RRT PRACTICE 

N = I.Q 

c R 
X v z SCORE PFI X v z SCORE 

Nur ses 112 108 82 600 50 84 60 56 400 
MecJ. Students 98 90 82 550 54 . 5 70 60 so 360 

10 Clellnero CJS 85 70 500 60 72 56 1.5 350 
10 Sold1eru 90 81 69 480 62 65 53 42 320 

PF"I • Phyo1col Fitness i ndex 

X, Y and Z ore number or Puloes token by 1ot minute 
2nd minute ~nd 3rd minute. 

TABLE 22 

EfFECT OF RRT otJ PHYSICAL WORK CAPACITY AT 65~ 
AAX'ii'UM HEART RATE {PWC 85% fiRm ) i. ef THE Ar~iiJNT 
OF WORK NEEDED TO ELEVATE HR to 65% 0 THE HAXIMUH 

c 
Work (w) Kgm vo2mox SV(ml) WOI'k ( w) 

PFI 
75 

63 . 3 

85 . 6 

90 

R 

vo2mox 

10 Nuroeo 36!; at 60 rpm 1. 97;t001 200;t6 3%. 5 ot 60rpm 2 .0~003 

sv 

213~!: 

10 111!d • Studcnto 549 at so rpm 1. 70;t001 248;t4 597.8 a t 50rpm 1. 80+002 2b1+~ - -
10 Clcenero 610 ot 60 rpm 1.9J.t005 250;tJ 713 . 7 at 60rpm 2. 15±001 270:!:' 

lO Soldicra 610 ot 70 rpm 2. 10!002 27J;t5 732 at 70rpm 2.30;t003 29£l!L 
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Tfi!lLE 23 

EFFECT OF rnr Cll EXEtCI!.iE FtCTCR -
CDC coR ~DC 

2 
VOR 

2 Exfc Exf-

10 Nurseo n .t.D+01 1 0 . 67+003 0. 71\+010 O.n£Jt016 - -
10 Mer1 . 'lturtP.nts 0.60.001 O. G4+004 1.30.022 O. C\2+000 

10 Clr nrro 

10 Solclicro 

-
0 . 70+012 O. fl0+002 1. 64+012 1.02+007 -
0. 60+021 O. A7+003 1. 1.0+003 1. 11.+021 - -

CO • Channe in Cnrdioc Output 
mN0

2 
= ChAnQe 1n c~Td1 nc oxyQen consumption 

Exf • Exercise factor . 

T'\'ill£ 24 
Ont£,~ p · .n~f'ETE~fi HEL , TEO TO C ,ROl •C OVf!.'llliCS ----·-- ·--.. - ·---

HE .• THER INDEX Lt. l'liU I r~rLUENCE 
~~~~------ ----

51~~ 04"' 

46~ 7tr' 
,. 3"' 31="' 

43~ F~ 

Pre Exerci se (C1) Ooot Exercise (C2) PoDt Excrc1oe R0) 

n 

n/o sec 
1. 79 124x10-J 

n/o ~ec n/e aec 
1.q7 09. G7x10- 3 2.03 7J. 3Jx1n-~ 
2 . 00 9J. JJx10-J 2. 33 78 . J,x1n- 1 

1. 09 124. 67x10- J 

1 . 71 112.3Jx10-
3 1.91 nJ. J3x10- J 2.19 73. J3x1r-

{d/'\)m3x ( 1 - Z) 

(dz/dt)max/Q-Z 
c, c2 
14.4+02 21.0+01 - -
15.?+04 21 . 4+05 - -

c,Jc1 
1.5 npprox. 

1 . 5 " 
1. 5 " 

(~ - Z) (dz/nt)mox 

R 
(dz/dt) mex/11-Z 

27 .70+03 

29 . f'!OJ 

29.~04 

2 e rprox. 
2 npprox. 

2 ll'lflrOx. 

( J - Z ) 
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CALIBRATIONS OF RESPIRATORY RATE, SLOOO PRESSURE & ECG IMPEDANCE 
PNEUMOGRAM IS SHOWN TO VARY WITH THE INSTRUCTION CARRIED OUT. 

-
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fiG.9 
PRE-RRT 

DURI~G RRT 

POST RRT 

Q.EEP THAT F[l.LOWED RRT 

ALPHA SPINDLES ARE MORE PRONOUNCED DURING RRT 
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I' l :r L 'iSIS cr:' R!::SUL '1'S 

~e collcc~. tabulnUon, calculation of v.u-iou:: ir.dicotJ 

d~scr ibinq thr- central t<!ndcr.cioc, doqrccs o! vAr il:lbility, 

relative "'U\Minoo end correlations fran .my 3Ct or obscrva\ lone; 

rcprnscnt, broadly spca.kiniJ, the scop~ of ~descriptive 

St4~1StiCG 'lho results oho·..m in tho previous chapter arc n 

t.a.buliltion o~ collected dat.n wi t:h col\llllfls for tho doocripUon or 

the •lean ot~ c Mcn::mro of the central tendency t:hc Range liB 11 

mca3ure of t11o varillhiliL'Y or :~cattcr ru1d the t>crconto'lgc illl a 

l:ll!lltrura of t11c reloLivc st:.:lndirv) where opproprintc. 'la!ln, r:ulfJO 

ane~ pcrcllnt:,q<J nrc tho sU\t:1ntic.:~l idc:~o prc" ntod ao tar hero 

not only bccauo, they sc'lotlc.Cy Uu~ pur(X)OC of tho text but ,,lso 

b<.lc'luo<! thoy ,r .. the cost rc111Hly undorlltooci rcrrosont.'\t.ivt. 

of their clno•. 

'Iho Ucnn 

In C'llch vt~lunt.OC!r th<l ooan of fi•JoJ rt;sponscs t.:llcnn !rca th., 

ti l'rc ourinn and Post MT porioJs wore. 
::ix rocordtol!l obscrvn one • . ..,. 

oht..'UOC':t in tho Cirst: loco. 
Since the individu;tl voluntf'Cr 

l •' and 1 n 110 fo.r ."'G it 15 tltf' <Jl'OUP • 
~CX'l90 to c qroup (oo=P .. 

1 thot count.s in tlte ovcr:-11 
rath r tlum tt-• 1nd1 'lidu.:t • 

~,10 -oup Jo e11lculotod frOID 
or the dat". tl\o coon for .... .,-

Yalu~., or vttich tho qcouv ia coopriac<l. 

r fi()l 
n 

I 

.!!8!1\l!JSCIOnt. 

tho corm 
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i ') t:hn DUOIII\ t ion o( th , "'CM Vllluns X 

PYCXI 1 to n whcro 1 th 
n A o mchor of imlividu;\L r.u.:nna. II in 

tho nul'lbwr of obscrvl\tion:J. 

rra:~ tho lM ... o'lat. .... 1 1 . .., ... a :1 don.: on ly in ono inat4nc:<• !i.e. ir 

~lo ll nnd in th4t ninglo inotftnca it to conaidorod oufficu in 

.:1!1 cuch '\G th• purpoth W"-8 to c~""r ... 1 • "''•- UIO Vo':\r llbili ty O( Uhl 

p;lril.lO!otcrs C<> 1\ll to oolcct wll.ch <>f th\311 is r .. H.Wl" ou on ir <llca

tor of the P:>fchoph)'lliOlO<Jic tochrlquo edoplud, 'l11io is rmly 

tho sl.ct~:h of W"-:1 nuodoo Cor a. !>rojN:Uen. 

'nlis 1:1\...l.Suro o r r lrUvo atruldii'IQ \I~S conoi.dc.rlJCI uooful horo 

t.'l! Ral.ot \tion Rosym:~o v'llu<.!JI dif!or Ercc~ thu control. Thu 

~OUit.Dgt off rc 1\ str 'liqht fcrvtu"d ccap<:ri son, 

&:~vv.r .. r be~usc: of t.'Jo h11Jh rrob~b111ty of errors nortiAll::o 

1 t. 1• not -t;.epmlluod by ttw onou duo to 

Voi'.lJ :1~ ~~ ~t: .Juc to tJ cxp.~ri nt..,r's ~ityl thu ~u1r111, 

t 
•· ~ tllll perc r 1:49c-s h:r.rc tJ: ir 1J.a1t.!1t.1on!l in n:pro!lt:.'IL-

1 

o-r: .. ~U •, \1 r ! re, t. tuwr r 1 un t.hlrrQ::J abtrut " 

• i 
101 th! t.r ch o! IHAtl!ICI1'8 
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79 

'"enn " n luos x 
FrCIQ 1 to n whcr o 1 th 

n s c llllrlhur of i m.U viuu.,l Menno . 

the nu~Xlr of obscrvnt1ono . 
tl 1o 

Th~ smal lest m~on in o~ch n~plo in sh~~ ~~ it v~riud 
frQ;:J tho liU.-n..!s t.. Thi 1 d 

.... 9 o on~ only in ono instancY• Ci.o . lr 

T>\bl t 1) ..._nd in thnt Dill<Jle 1nct.ftncc it. to consi dcroo nu!lico in 

ols much '\8 tho purpo:h wns to c~n.•r th i b 1 
-··.-- ~ VAX" n 1 ily o! tho 

P.'\r~Qotcrs so 1\1 to oulcct own1ch of thi:ID i& roliablu 1\8 nn ind1c
11 

tor of th<.J p .. .{chophrciologic: tochr.iqu .. adopt....J. n1io is nnly 

the. sketch of Wc:1 noodod for n pl"('tjt-~::t.icn. 

The 1'\!C C' Ol:ni)C 

'nUn c :laurc of r.,lnt.ivc struldinq wao; consi.d'- r <-<1 useful horc 

bc:c:o~u$c the ax"Xlri&llcntnl SCCJ>e r evolves o.round finding by hcw r.uch 

t.~- Rolcx n:J.on Rcspon:;o V'lluc.s dJ.ff<Lr fr~ th•J =ntrol. 'Mw 

~c:ant4gc oftorc '\ otr'liqht fc.rv11rd COC1pcr1J:JOn. 

~t~t. to:~ tho hi9h dogrco of .1noons11!t.lnC"./ in btolt:CJic;sl 

lt.fSt.a: cu~..ci q 1 t is not -oc.J""l~<.d by tho errors duo to 

.. 1 ~"ld ,.~ c. Juc to tJ QX'()Uri nt<:r '• ccui tyl th.;s .:;;c"'r&5, 

1 • ":'W 1 

• ~ r t. ~1 

"'' 1 t, U r t r • l tuwr <:~r 1 un ttUO'lD abnut " 

'c. .a. , lr4neh of sLAt! tlca 
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r,.., 

that goes boy ~ d,1scription l;t') infur unkMVn datA frOCl known 

datA . This is the sccpu or inforcntiol oto~lstics. •nw m.'\ 1 n 

tcola of inf~rcnt:ial at•\ti:.;tic .. 'lt"O: l~int c9t1llletou, confidnnco 

1nt.lrvals :'1:.-ld Oi<JlliHc:mcc To!lt.a . In point c.stim.'ltien, U1o 

best single or I'J~oup of vnluo thnt c11n bo uocd to cstir.lnt:l' n 

P'lrllliiOtl.r 1s solcct<:U. Thio io tllll ~rnuis <:1 ~hlch all th .. 

C)r.lphs llh~:nm in U1o text. 1\l"O be sed. n.e con~id~:nc·~ interval 1e 

4t cbtaining ony ~r·cisv vnlu~, hut th~ r~lativ~ a~ndinq of 

"In lues. In Qrdcr thor<lforo, to dO:.tt.:rmJ.Il"• wt.othc.r thl moMs nt 

tho ~111rt.,' dnt:J'i (control Mlc.! !Ill'!' valuua) o.ru aignific.nntly 

different fra:~ occh otl1ur, t:.'lo ncrat<ltl'Y of tllslinq tl1c Null hy;>o· 

thc..sio is !X!optocS. In utl\cr ~"Ords. t!1c test is to sc.o whuthor 

~ :::KW~.n diffo:rc.noco cl\n oo "xplosinud 11s ch&ncc Uuctul\t.ion .-.bout 

CCCZ'On c..;:~ in t.hc P'lPull\tion. 

Stt>Uat:ic;)l -n:~t of cign1Cc!canc tt.lrc not ~h'""'" on thu 

t lt: ~t centi_ncd whcro theY oro apecific:.Uly rolov-lnt il'l ch• 

t.'>lat Jc. thor. ceeti 1 of thin tc:xt tlut cx~rt.i~tc.u 

eripti\1\l .ltd lnforc:nUal ~:ut.isticD of tl\c dat..:l 

proviou.a c:hes' tcr • '41uirc. 1 t \IllS 01\Ce&S.'lry, tho 

that ~- 1JI v ~ly diotri.buwd. 

L!r.~Glh re "90· rous• in ccoptJ IY) att~un te 
1 w. • .. ~ 1 • l :r • l 1, it. ie leao U). ly l lliCI 
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Al 

re31 diffcr~nccs or effects exist ing in nntur~ nnd so, this io 

'Ill 1nfOt'1lli\tion rc.l.cvant to this !l& .ct cf lnfc.rcnunl 

st.1.U.ctics shewn on the tlsbl"' io th" :>tondard dl viat.ion of thC' 

oc .ns, cnlle:cl th .. • st.'\nllllrd , rr ' r of t.~ tl~an (Gy;-!bollr.t.cl SHU or 

n Sol is easily c.&tia.o.tod frOCl t.h~ (oroular So • - wlu:ro o io tJ1" 
ll 

~ctiont:.cd otandnrd doviat.lon 1'1nd N tlll. nu.:.bur of obsurvnt.1onc. 

'Il\u~ tl.u r ..<Jans Ol'U cxpross :_ SEM. 

t = Di(foronco in tho ~~~na or Meana 
st.lnd.\rd nrroc ot: clw diffoJrunco in Muons 

.. 

wh~ru s • 

I 
• - 1) 
v ~ 

Uull hypochc 
is lD thllt thvrc is no difforonC\:l in quantity ; 

.. -
RRT ~ ..... , lic:ttJon 'l.nCI t.>ut, -::.:>nS~uantly x 1 r. :c2 bot>! ro am 11ft..~ ~,.,. 

• - .. 

ln IS 

• - x ic 
I. 

5 ·~u.~·.u.:~ (toOl tor 0 
uction) w.!n.l c:,; loycd to tha 

In tJ o pr vl~ por'19x.:J.Fhs mathodll '1 

In t.hi.ll 'UC ~,.p, crd th\1 8UCCo;cdlrq 0 

1 !r-r. U1 
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card1cdynanl c and I.MrtJOdynamic v11rhbl s 

c :!!.ur1.:d d<~.Ul. f >r inU•ri.uuftls or\l nr.t shoun to alltnl f.ot" 

tht cc.n~ic m:mngcmont of BI);\Cu '\nd ~ur th~.: niJ:ltncss c( 

prcsuntn.t.ion, l') th~rwioc I 5 X 16 )( a dntn. (thu nWilbvr o£ !ICOO ion.ll 

observl)Uons, 1.Ulb.lr of 1 ilrl\"lut.)rs nnd nwm.::r of tr 1alal would 

have txlur. chowr. for oach of thu 1'20 w l untcor oubjoc\:a, n nniiii'J 

Uo Y-.udG c luc;n!J nnd 6·10 x- rucis col=ns! 

Ho.th .... "'I11Uc"l dcduct.iono W<!XU n~du for 

ll strok~ volu=c 

7) cardiac cu~rut 

31 c~inc out ut indicco 

11 cnrdlec ~fficioncy 

51 loft v.mtr.l.cular uorl 

ol 1 f~ vgncricular ujcc~on rl\t 

"1) '1yoc.Yc:Unl 0).-ytlOn con:nJDption inJcx 

Ol ?crl_~~r~l rcsis~~ 

) vuscul/\1' ~ Uonco rlnd 

") = "rt.:::l 1 pr ... ssurtJ 

Pro= tlw cc;;.."UU\U'C:JGnU of 

l) 

) 

J 

:u:~ r t.c 

n • th:n-sclc oleetrlcnl ~ 

Uaqr 
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~) "1 "' cctroe:ncerhalogr.m nnd 

21 IDI?'Mh.ne\< i-ncnnc.yr = 

Tablo ' 

$~rckc Volumo 1s calcula~cd Acco-'in1 u ..,, to 1:ubll; k ana 

K.Dni.:CJ1B (19 70} from tho ()(Jua tion 

v .. 

whoru v 

p 
0 

L 

• 

.. 

(•l't/ l 
tl t Ill :!.X LVI!T 

l~ft ~ntr1culnr v~lu~ 

IHOOC:S r cs1ativ1 t::t nu rl ... t:orn1nt:d by thu ' 

IXJOpl ~ with •:S~ net tn lxl rbout 135 olu.ls 

and ,1
3 

(th•· tvo 1Mcr 

o..l~tro&sl kept coniiUint 'lt :l I Cll T1C('P"-,u•ot.lcd 

Z • :lcnu l).ody .l.r;::;>Odnnco oC n\:>-ut 2"> ohr. in nll th 
0 

d:a:/dt.l 
::ax • • u101JCI rAt.<l '=If rcdw::ti 1:1 in ..ll'.xlnu:r. Tro:~nsU•urt:~ic 

cycle. -rot lD it:~~ rPely • roporUonol t:J) th blo.~ 

v1dt1n th<, ~3rt. nnl t.l <Jr<.!lt. v..soolo. Ita f1nt 

1 ft v nuicul~ 11U'ol( v 1=, tJw ro;>lO v nuJc:ul .r 
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T = ~ft Vcntr1culnr Ejection ~o (LVET) in ucconds 

ol..t.'llnl'hl(J [ran tho uimul t.nnoous Wl\vuforms 

r ccordinq of t:CG <Uld rhctricnl I~:~p<.'()nnco, n-~ 

or Dr Lornn tlc.'ltll.:or' n •·-z. 

Alno Ln tho c:'llcull'\t.len o[ llcnt.l'lor Jndc.x ('hblu 24) 

{<!::/c.lt) 19-'l. 
Ill :\X 

CleitlOd by toron Hc':\tho.;r (l'J7_.9..l to 1, a vucy s.:M1Uvo lndi!X 

o( cnrdi~c r"spone~u to cxurcisu. In o norm~lly funetton1~ 

U"'!:lrt it :~hould incruaso durino "x..._rchm. Slnco (4z/dll r...nx 

coincidus with tho r~pld ojcct1on ph~o~ , it in ~ ooaAuro o! 

c)rd1r1C nb1l.Lt:y to co~ with ct.rusa. 

fr.:1l tri tr.'lclrgo thull: (Trible )) 

6oc/t 

vtu:ro c .. rhr\lx:r of c:Lr<li"c cycle duriiYI :~n intcrv.u 

oC C S•lC 

':. • 'd 

- Tiz>t.J line intN:V" l (11 

d • ~h t.i%:0 uno .1n •econ'i15 11/vt•l 

1 • r r 

r • vp ca:Jsei:) 

• XI:: l"n ~ 0 ,.. nt. of tt.,clrrJ 

f:<i;/ • ft:X /L 1/vp 
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OS 

e.a. c - s 

N - 9Sar:: 

VI • 25r.r.I/S\.IC 

d • 1/25 o r o.o1auc 

60<:/Nd D (~0 X 5)/(95 X 0.04) 

• 79 bunts 1·~·r n1nulc (llf'C) 

!In ~ll c:w s, below r"'r"'r•ncc w"'a Sln.1h Vnn', .. t nl. 19M). 

nto Con tJ:co l Cor <;'\Ch t.bscrv•\tion u cnlcul3tcd nc a munn 

of Pro- l'..'lT :\nd Post- RR~ V3luuo llO tho ccntr oll tund~Jncy 

of vi&c...r'll bohovJ.ours ouuidu tho nodi tationnl pariO<liJ 

oxc:upt. 11hu.ro 1 t 1c at.'\ toe! othurwLou. 

~iac Effici~ncy (~ffl • Qi/ovo2 
(lluntil noel only under 
dC~ral di•cuao1onl 

if Of 

t:.V /2 • /lAP X HR 

CE!f • fN x UN' 
t1.'U' X liR 

,. SV/HP 

1'lbl I' c1rtn-r'll n ai&t.IWCC T?.R v~o obUlincd thus 

in yLrid :U..•iJO tru\ t llni t. CIAU) 

-1 -1 , ~19 L l:'in 

r 1n t,bs-!Jlu~ JlUiiDtADt Unit (AAUI 

f 
_., 

• 
.., . IHJ r k .-r. 'I 

.. 11 r l •It nt l It (~'Jilt) 
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r 

Vr-.oculor ea.,pl 1Dncc a SV/PI' in c1 ronlly - 1 (To.bh 151 

:>ultlonnry V<1uculnr RO&l!lt.lnco J11t) 

a 0.2 PRU ~nblo 1GI 

Syctcmic vo:~culnr n<lsist.nnco (SPlll 

r 'n>R - PI'R "nlblo 171 

ll•nv rd Tcot. fot· l'unct.1ono1 or Oyncnl.c 

Fitnuoc "nJot (T--..l•lo 21) 

\'hyo1col Pi t.ncso Ind\!J.: 

• r.x ... rci::a durnUnn 1:~ cl x 100 
2 ('It! tal tlunbor of hal coo) 

Cxurcisc 

s Ul. l. 
0 

'ric(.) 
P<rr io4 •• •. 

0 l ul.S(>!) 

For CICCO :)lf', 

1 
o C 

X wcit 

l'l'I ! 'lr 5 ninutu ..x.::rciso 

• 5 X 6(\ X 100 
2 (X .. Y • 7.1 

ncoro 

55 - ~r 

2 3 

y w:Ut z 

('j5 - (i. ., ' - Low avor~o 

( ~ - 7')) • rvarl!' o 

)\ • Good 

;;-:)\ .. b.C llunt. 

~ J!i :;c ~rt. KAt.a • no-

...... 0 ulc 81,.N • U •Lt.cl 

,, w •t•. IT •I • 1J r,. 

hJv in Ya:~ro 
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ar .inst 40 w1ttn at Jo r{)Cll (Tit\)h• 2ll 

Excrcioc P~ctt•r (ExFI a c rcli<tc ')Utp•Jt: :Jo: 100 
O>-.j'l')un consu •t tion 
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. 
t!) 
J: 
~ 
~ 

160 

88 

Gr p • c\ L . ..>od pressure changes in 

fiv~ subjects in theh· tii'st·, and 
eighth R RT t"iials. 

GRAPH. 1 -
' ' v PRE-RRT DURING RRT POST- RRT 

140 N~---... 
i~~--~~--~~ 

l l l l 
120 ~ ¥~ I I :€ 1 l 

c 100 ~----- --+----o--- ____ ...._ ___ .. ___ ...,_ ___ .., ·-

60 

'. l ~ l ~ '~ ... o- ---""'----n----c----ea u----.....----.c-----o---- - --...---

p S·01 

2 Systolic Blood Pressure { Ps} 

l OiOstolic .. " ( Pd ) 

8 Mwn Arterial Pressure I MAP). 

t Ps ~\ EIGHTH THIAL ~ Pd l / 
I JM.P ',--.~ --~~~----T-·-----

10 20 30 t.O 
Tun 11 m'nut z 
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140 

~ 120 
:r: 
::£ 
~ 
c: 
·- 100 
~ 
:l 
U) 
U) 
Q) .... 

89 

GRAPH. 2 
Graph compares the changes in 
blood pressure accompanying 
trial frequency among the three 
groups of volunteers. 

I'Rl DRG I'S I 
I 

0 

' ,.. 

p < .os at the ath \"rial 

l'k n DIIG rs 1 

l r'\ Freq .of 

8 '1 practrcc 

Q. 80 
"0 

PRE- Before 

ORG -During 

P ST -After 
0 
0 -m 

60 PW 

PgNtF-Pregnant 
Normo t{'nsrvc 
Females 

Nt I.J! - Normotensiv(! 
Males 

Nt F -Normcl~ sve 
Female!.. 
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~ 
0) 
c 
0 
..c 
u 

~ -20 
0 .. 
c u, 
u .... 
u 
n.. 

GRAPH.3 

Graph compares the changes occuring 
in cardiac output and mean arterial 
pressure during a single RRT session in 
a volunteer who had practiced RRT tor 
five days at 20 minutes a day. 

' 

• 

' ' ~--~ ' --' _ ....... ...._ _______ -a-.... 

Cardiac output. 
Mean Arterral 
Blood Pressure 

' ~'-----r----,-----r--1.0 ,.__ __ ~ 30 1,0 
10 20 

Trm" In m·!\utc . 
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- 40 

91 

Graph 4 
r:, chan~r• I'!:,. ,- .... c en.r,..age ,.. n ~teart rate and 
strof{e votu1 e in five n.ormot
ensive males ( 18-25 Years) 
durin a r-hree R RT trials. w 

D 

0 

Stroke volume. 

Heart rate. 

athrrial 
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01.\MF.n 6 

Tho results prcscntcC c~r fr~· ~ .. ~ ·~ obs~tion!l mndc ir. tho 

thrc~ nl'lln ..,oha'l ., of thf k '~or and the <ldJWICt rhasc wlu.ch "ivc~> 

an idea c f the. ffcct of 'P.R'l' = the physical J:~fornnncc ;:.t: work. 

'Itli.n ill&custllon would be ., ...... under th •w""'~ t ~tir.ent 4>11(15<!. 

PhhS c On a 

This in thll pilot phaa ... which ain:3 <lt . stablishi~r. a 

c:orrc.lation bcbiC:\.:n the vioc:c.ral rcs~nsos ;me! th" res~naes r.o 

thL Rl1T vr~cticc lUI wull oo or:.locting which of the perameti.:CS 

cl:Ucoo by th..: u.'\rliur invcJotig;ltoCB cnn be re<JcUded "s t.hu a~ost 

7:<llablu. 

1\s s'tv:.• .. m on Toblo 1, o, -ccnsumptir n, llrturt. lll!,tc Oto.lll!cs, 

cubcn dioxic.'k ulimin_-,Uan Roapi.r~tm:y Rntc and IDox.'<lancc 

tmnucnt)rcm qiv o rnnl)o of p rcunt.IIJ<: r<-"'Cluction which 1G not 

cnly pcrsistcnl.. uut. 11l!l" bil) lJnoc 1h to "-'COWl<.: intcrost. For tJds 

test., the Lo:.tt1 numb<;r of v:>lunt.uurs involved wil£ 62, 9 out of 

Which \IcC<.: t...t.131u. 'nlo )'X'rcont'I'.JC of p.:<Jpl<c t.h:lt. dill not r c1spond 

at 0111 wa!J 10\. 'l'O ro.Juce thu va.riobilit)' of th" rosult, th 

~-;c o! adulu wuro Ua~itc•l to ,..18 

J)CCCU'hl thu trend of rcsponsu ia not '1 ruduction lil<<.~ in 

U1 ot:h~.:r p'lrru::Ct.I.CS. 'n\.:J ;uupli t.~c (in microvolts) .Lncrc ... r.•.d 

UIU'iBJ ti•to ~•t cticc and ~.ht n\.Cibolr ~f '•-10 cycles ,....,r a-.cond "~v 

:oru:: (1\.t, hi\ Dtint'lt!o) illcrc.:lacd. 'nlis waD .,crDistvntly Clbserv.:d. 
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.3 

c rr l"t:!.on ctlo[fici..:nts olwey!l tcrv.l to unity in illl the 

oo • rv t. n• (:!.. c • tho;rc is f.¢51 t.i ve o r_ l" ticn bct1't.-un the 

t' ychcloqlcal • L1 hysiol qicill ':lointi~ ir. celeb sc~sion of 1\RT 

ract.:!.c ) 

ll~"v. r, tn correct !or tln: d. ! .ci ncy of the c<lrlier :~.n-

...quit:acnt uhich L•(:oourc l:ho =~t r.Jl:LclJl.! corn.lat:es of r:· lo."<alJ.un 

first stos in t)\j.,,. ~iruction io to :.~ul•!Ct wh:Lch of tho parrut~etcro 

It !.s c:1ny to fin<J thlt EEG sto.nt'lo out :19 thi.. b\.!Str !oll?II<'Cl 

l:.y Ir ,ccJ;mc.:~ nuu:,oqr• 1n (I. ) • '11lu t.lc ':l."'VO ilddi tional advontoc;.c 

l) Visual ass~ssibility 

21 '·' produciblli ty 

)) Instl\nv..nc.-.>u!l proconcatJon 

•I) rorr .. s•·n-·'·1~ in ? r _hicul forgs lnd 
F.lt:-:tr,•nicolly w ......, 

Sl f tl'
n ·-, luntcor i\Od thu cx1'(1rim0ntc. r • 

Q:lnvo.ni.,nt nr ~ v., 

{II (C'L to th 1"1~08 I - lO) • 

nd cl\rb~ll ·dioxidt: eli.IDin.'ltJon etabur 
OOt only i.O OlCY':J•III-COIIS\EJPUOn a 

on tho I" rt or tho invusti<Jator 
llai:Jg ~<1 t!.l:.o ccmaumi nrt to nel\surc 

but lllao t.b .. y ar 
th convcni-,nc.:: o! tilL tiTIICtition••r, 

1 11 txua,.tv>J on ~ 
11• u:t 
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ch~O'" io th'" lcl\st rcs;..onsivc r.nd it, 1r. addition, 

fluct.Ull.t.c!l wi bl :01nus crrytlu:u.a. 

llovi~ '- t'\llli:.hcd thnt tho!rc l.S !1 corrcl'lUon bet:wccr. tho.; 

t...-chniquc an, thv vlscer1l rt.soon::cs, ;1 n~.., set of r.ar~ctcrs 

uorc invcr.tigatc.~. Such ~= tors u~.. such t:;.:~t inductive. or..d 

dcd::c~vc inter nc\lo <~roJ dr~"m ru;ar.:111Yl thio dynao:lics of the 

cardiovo:~'lculnr syotr:m. 'l'ho now sot of 1 ~ri\1\'e~rs .1re· 

Ill Strol'.~ Volu:'lo (lof~ v..ntricul;:~r} 

()) C&"cliac OUt} Ut 

(•\) urJ:;-. url\l rcsistr.ncu 

So f11r, to~ r.~y '-no•..tl. .. 'CliJC lh:;,ra h'ld hu..,n ~ 

strobl v lum ""tl per i t hcro.l rusist•me<. o: ~surillllcnu • 

BlOO<l Precnuru, 

Ill 

( 2} 

Trllnsc.:ndcnwl 11od1t..,t1on (Nl ~:u.ortct1 no chM'.IJil 

~cntic cycles. PrO?rcsoivv 
ennwnUon, d.1 Utr.l:ion • 

Jl lru<~tion hod not "'-' n a_.•!llad 

1 L t ond inconclusive 
( )) '/()(Ji'\ nnd hyt:'nO:JiS ,101v... incons s <:n 

rcllultD. 

Nbout C~~i C OUL~UL 

Ill 'lt\l..ru is no rubUI'Ihcd invuoUqnt:1on 

(2) '111 
lll til'· litLrat.urc tlurinrl 

m~,;ntionc<l ~ 

lht. 2Gth 
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Gurus (Ha llncCi ( 1970) • 

( 'l) 1:. 'll.!n t I. ...x ..... ,;>l "'olS by ~thc~i~ Uon which •s 

inv :.sivc Gnd int.russiv .. ~ t.h .... furAlll:lent-ll prois.a 

r tile, psych':)i_)hysiologic 'fuchniquc. 

ln t.hi w rk to oo ~........ to ... __ _, ..:J c:o ..........:l.tc C!l.c .. :i..:lc output ira"! 

t:• V'lluts of lc(t. vcntricul<'l.l: vol~e.!B, ll<:<'l.l:t rotc (in cnntr:t· 

distinction t.J II .o:1rt rnt" ch:m::<-:1 oi:~cu:Jst-<1 in ;;hnsc on~) 

tlL3&ur..,ccntr. \l,tro cnrritx.l c•ut. Table 2. 

The tot.'ll nunbar of sul>jccL:J inv· l'Joltl WAB 60 out of uhich 

(o) ll (10. J).,.) fnilod to rotspond, (b) (G. 7•) roJpond~ ~y 

voluno .l.nc::r noo, (c) •IS (75\) rus;x>ndo.:d b)• vohmc decrvn~>.... 'Ulu 

(l.(i7 ) o( LJtal OT ,5\ O( (b)) thO!IC COO) ondi!Y'I by }QSS tJ n 

5 tll volu:Jc incrualll n J (5tl of tot1l or 75'- of (b) l. 'l11~ 

( .0\ n! t,."lt;a] or 53'& or (c)) • those r'-s1:.ondiiY:I lJy less t.har. 5 ol 

tOli.CIC doer~:, '\ll\.1 arc 21 ( 35 of t.o.tAl or ·16.6711 of (c) l. 11.o 

lllr..b.;r of (b) tl\St. Ct! rondoJ<l hy fiC:Jt Tritll Wil.ll 50 (bl '\Od Ut 

n\l:>lxr rcn mclli'VJ t.y Docon~ (T1 ~l w:uJ lOC>' (b)· 
..,..,. nucber of 

lei rC!Ipont'UrY' by let Tri~:l wn!l Gr..67 oC (c) Ule n\l;lber rt..opondir 1 

by acoond t.rinl wnn 70 , by thir.d trlnl ''"' 75\ onu by th 
Bt.'l 

tz:J..ll \1 r: l.t)(n. 'nl1 5 sh01J, :\n i~<:[)COVUIICnt v1th tril'll (CCC'I'"ney 

·-"uct.ic:n IIi t.h1 n thu cp:oupo 
IU\ J t.h• \.rcn o! roo, "'n au wn • ruu • 

•"- C<IC~"l tUC.ll I:MJI:\IOUI tll~o, d<jO, &CX Oil \lntl 1ll 
........ n. Uturu Wo1C a •v 
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Gurus ('1 llncc (1970). 

(J) ~·~en t. t ~:r.- 1 • "' IS by cat11ctcd.7"Uon wnich • s 

inv ssivc ilr.d i nt.ru:Jsiv t:.c t.h furXieren t.aJ. pr isol 

~i th~ ~ychophysiologic ~chniquc. 

In thit wcrk to be •• ~ 
th ... Wtlu~s of lu[t vcntricul:u: voliXI s, nc:u:t rotc (l.n c:o:ttr.l· 

11u.: tot;'ll n~ber of sulljcctr. inv lv~l was 60 out of 'hic:h 

(o) 11 ( 10. Jl,) f::lilod to r..~opon~ (b) (6 . 7 ) r~~pond~ by 

vol~r~c i ncr nsc, (c) 15 (75\) rc:~.;x-ndoo ~· vo llmc dt:er~a!'.:! . ..,,.., 

Cl.G7 ) of lr.lt4l o r. 75\ o( (bl) those ronpondi l¥) by less tl n 

5 t.ll VOl\rl~ incrC:liBQ 1\l 3 (5 1 <Jf tot 1 or 7S of lb) l • 'Dlo 

( lOl of tlltul or 5)\ "' (c)) tlloso rcspondin-, :,Y lass tllDn nl 

Jt>l•- d 21 ()5 of tct 1 "r .J6.67 of (ell· _, ucrc~Gt.t nro 

n~r of (b) Ul.lt r ron<l~ by fir!'t "'rinl w.:.s 50 
(b) '11\cl t11~ 

'lllu nli:W<! r of 

( ) o£ (c) tho nu::lbcr rc:~pond.ir J 
c rospondi"' by let Tricl wnc Gfi · 67 

•·· ~'-Lr J tricl ·~s 75' an<'l by tht< Bt.."o -, a~oond t r ial wns 70 , by u• 

tri-l l "· 

·~ , 

100\. 
1 tll tri.ll fr<.'<Jilf;llC':r' 

1 n 11.:.[)COV011Cflt W 

111 tJ1J.n tllo qrm•po 
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phys i c 1 condition o f t ha suLiccts llnl.l th~.: con trol valuao of 

str.,kc volume . 'l'hlo is e x <CJCt<.<l bcCilll.S\! it is a surf oc • nr n 

OO[<Jnchnt vnrit,~lc thnt cnn bu modul'ltLod by hysical conc'ition'l. 

n~cv~r, tht! control and tJ1o .:l(purioont:tl values di d not cl'""!i 

Ullt.il the 8th trial. 'ntis DU<nJ<:Gt.s thnt tl1• l•lCChWiSCl r<!.aponalll 

'!I ch :\ll'J c let Tril\1 " ch"nqu Oth ':'tint 

I l'c)Ntl' l2.DG~ II 10.29 

I' *i 't' l.(l\ (i.90 

Ntf' l.l2 6.02 

vhc:r.:~nn th~; ~ (Uffcrcncc of 8t:h trial V·'1lm:s rolat.iv.. to 

UI 

1st Tri~\ control voluco 

U F 
t 

12.8(,'.1 

12.90<. 

2).6ll\ 

Froc u, .. 11bovu an~lyses (I '· II 1 ' 1 t would 0~ Uv1t 

.:scutc ...,.~ prActi~ =d thAt tlu prCiflant: 'W'OD!n ar.., scnsi t1 vo to 

1 • frnnn nCj' vhilc tJ\a pre<p~ent Oth r ']TOU >5 iclprcvo wi t.h tr .,. . ., 

etJ\ tri:ll results ""r" ln n I whuro tho 

otnrtirv: control lu _ , 1 , tho thr u grcu,. 
YCl ""•' -

~c fOWl<' to h'lvc rcspondad ""11. 

-~ to lit:VO OVC:t"\JhOlet.-.1 th 

I ) - r o ndlrr:t by in 
., 

' . .. 4 r 

1\Wl 

• 

rr-.:q r r:'/ ., 1 (l,£.7 I 

,, I I C)' .. l c 1. l , 

3. 
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(cl 

CJ7 

... ,_ ... _ 

...... ~r r.ot rcs r.ondinq ,. <' t all 

of (b) r esponding by 
l>nats/min 

tlUmher of (bl rolJpondi nq 5 bfT.I 

l~beJ: ot (l>l roopondii'IIJ )1y 
h t trial 

N\Cebur C\r (bl rosponcHOIJ hy 
2nd Tri ... l 

!lu:::ber of (bl roopondi nq by 
4th Trial 

:c::ber of (b) responrlinq b)' 
8th Trial 

= 6 (l0\1 

• '13 

71 . 76\ oC total 

(01.13\ o! (IJ) 

• 10 

16 . 67\ o f t ot<1l 

(l iJ . 87\ O( (b) 

• 22 

JG. 67 of tot..tl 

( 41. 51\ c. ,.,, 

.. Ill 

68 . 34• of (b) 

• so 

83 . 3 3\ or tot.nl 

(94 . 34fl) oE (b) 

• 53 

100\} 

Tl:le ttcnd of r~(lOnllc vA!l reduction. ,h~ optiDuo trt"l tH"• •~ 

Pl'ev1ou.'l !!lUI I 111 t.ho 4th . 

P..o>tevec , unHko tho strol" volu:ro. the heart rat" ~• l.U. ly 

• DOte undor • nour l tJ•.tn ht.nor ~1 centro!. 1bO ' dJi'ft'n" 

• 1. r • 
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One thinq canmon to boU1 Tables 2 ana 3 a.rc the fact l.!~ttt 

NOl'l'lOtl!nsive fcMal"' subject responded r.lOU! in chronic practiceD 

In Table o\, U:o cardiac output consitkrably di.Cfcrc<J frcr.. 

the control voluoo whothor rl!lotivo to l:~t Trial or to 8th 

In Tablufl 5 Md G, tl10 cnnli i\C output ind(!)( nnd tllo Cdrdiae 

~~rk In~cx which ollow an inter group camnar~oon r ovcol no rcdl 

diffcronco.. in th~.; qroupa nl911rdlnq tho woy tlloy r co;xmdod o:: 

the dC<Jr<:o of t.1ulr rospons,.s. 'Itlu ll~oart is shO\m to do lYIIIl 

\IOr)o, bo it in 'cut" or in chronic re:~ponaus. 'llla card he output 

reflect t11o patt~rn of Uoart rate: r"!II-'OnSL. Thu dcmlnnnc•• o" 

~']at.ivo chronot:copy irl its dctorl:lination l.S thw. Wld~::rlln•-<1. 

1n T.ll-lcs 1 nnd <l , tllo total numbtr ot :.~ubjccts • Oo 

~~ r esponding positively (by ~russuro rioa) " 2 

(2. 5~ of 
to~.4ll 

,, nu9ativvly (lr/ pCC'II5UC Call) • G2 ( 77 • .,,, 
~ 

.. 16 (20\l 
~ not CCilfOO:ilnry at all 

fall only .. 8 I lOll 
r spondlnry ITJ di!Uitol1C 

p • 4 C!i l 
~ ~ &J•tolic fall 

•• .. botll dlantollc and 
a5() Cu7 . S 

'>Y toliC fell 

11yatolic :CAll • )0 (37 • t) 
~ • 1~19 

• .. • 20 l.l .. J(l ~ 

• lJ 11 I 
• ~ laL Trltll 
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t~~r renponding by 2nd 1T1al ., zo (25~) 

• 60 (75•) 

th.l!lbcr rcspon•lin<J by Ot.:.h 't'rial 
• 00 ( lOOa) 

'lbc diaGtol1c, nystolic, n~nn nrtcrial ar.d pulso pronsuros hArdly 

vuiuci fran control vnlucs in Any oinqlu linT oouoion avon Lo'lough 

the l']cr.crAl tendency wns towanln n 1-111. Ouonici ty of RllT 

~r-rlic.H.ion ..U.d not u71ucL tho abovo lictcd por.'lll:otcrs. 'l'tlu·o 

W.lS probabl~· M J.ntcrV\.tninrt factor U1at SHinblinod tlu•su pn.llouro!l 

cvon in tJl, rae l: or c~~.rdJ.ac output t.'\ll. 11m1c.vor . chronic! ty 

of RRT npr,llcauon chofl'JC<I tho h11oal vnluus (fnll) os doplcttd o" 

9r.1phs l nnd ?. • 

Tabloo 9 and 10 roiloct tho resultant patterns of thu combinud 

cf[tlcts of rolsponsos on t.lblos 2 and s, t.hls produc ... -<1 a lovorl "? 

, """d to ~ greater extent tho lcf'c o. left ventricular strolc.: work -· u 

vent.r1cull\r strolto .. -ork rntc " o.oS (t-tcst) · 

f Ovvncn cono~ption In ~lc II, the r~cponoo pattern o ~~~ 

i th~t of the :;troko vohco in l'ldc:!7. of tht~ eyocardiu= rcc~los 

\lbich 4-"'IY initial duc:rcaco in tl1 control valucc io c.AlnU!irwd 

Urq ~-'-in~~Uon ot prot IDlo ~~ 

"'.,-U lp t.l«i p, o.00'5 C1 -tc.!IL) • 

Ill no 1 nnd cmCioc:r 1 
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l 

~lc 12 13, nnd lto ~xplain the obsurvation ~od~ on 

taMes 7 Md 0 in which the cardiac output flll fails to ,1 f!oct 

the t)lood prossur<JS dC '-'Xpllctcd. rrCXJ t!'l incrc.,Je in tho tot.'\1 

pcriphcr.ll r l!iol:4ncl: nunt oo tl1o ca:Jpunsating foetor p 0.05 

( t.-t.•st). Jl(llf( vcr , 1 t ic tlOt yut kn01m what role tho ~rccoptorn 

lliqht be playincr. 'n\1 inclusion of Tilt tAble. cxptJricor.tD Atld 

Vasl\lv.,oa m!\nouvrus in 1ny futuro iroVC!lt:i<;ol.ion may brim out 

the c:trc:-ct of q ravl. ty posturo and other v.lricbl<.~s !r:a.J which 

(l)Ctr~pobUono co.n b\l cMltl no n>qnrdo tho rolo of tltu bllr:o· 

r~ccrtoro. 

As shown in Tnblu 15 , vn~culnr c~pli~c• v~ri~d onlr 

sli'lhtly (? .,.0.05 t test). 'I1tis ohowa th11t tho slight llccr:C'aDII 

'lonco, the vi ::o~W.d h:~vo bcun due to chllnC\.l !lucttnUon. 

clastic intcgl:i ty of the v<~scul .u !JY!ltcr.l ar< not: ~!fectuJ by 

•Jo.., pr'lc U co of RR'l' . 

Tilblc.:~ 16 Mtl 17 Gha>f th!\t the contribution o! tho cystc::~ic 

:rtt,rolc:.s pro end poGt s;rhinetcrs 41'0 oar 0 ~lftUvu tc th 

M:.·tbiM ot.horYiGO would 
'llliG is CXp<.lCt.oCI bcC:tu.:iO 

~ o r~uction in tir:su ventilation and hypOxia-

'l'>U>l 
:rhill prol>!lb 1 Y 

..chtblt.ll a circo'lJ1an rhyt.hc. 

t;h.:l t; II hollll tlL:I. t ;"" t.< rn 
ortic1pc !:.ion of n hoJ1:)(ln 

! wt furt:,h..r IIC!r); 
to tl"' ££~ t. 0 , 

'!hi a!IY 1K du 
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101 

Phase 'Ihroe 

'£'0 find tho offcctivl: COCI!IOncnt of l:ltn :Jtiouluc situ~tion 

(R:-l.T) thot qivus ri:Ja to nll tho ob:~crv<d r~sronso pilttcrns
1 

t!\o diffor.,nt as~cts o£ the bchnviour.,l mofe1 aro separated olOO 

the porc~ntnqo r~sponses calcul~tcd. 

Tl\b1.l 19 uho\~D tholt r..UDculnr rolrucntion only, closur• of 

cyt!s only, tho coll•out o! mlntroll only or tllu requlnri::~o-cl 

tl:orc.cic rhyth!:l "ith cont.cmpl<1t1on only caMot account Cor the 

observed a.·osron·;ca . In filet the indi Jidunl rosponsea cannot l:lc 

~id to bo SUI!JD~tcd 1 but ncrlY.Ip!l t.hvy c=binl.' synorgistJ.c,Uy. 

0 
T~1u 18 1 nt ~ iliosacroll anglv of 90 or thereabout, 

I th:lt is 1 when thl. aubjBct si t3 ntr1ightl aoco responses w rc 

clici t.W hut tlu~y '!Ire. ,;;ui tt; smolll.tr than whon ;tt rul .ll'lgle l'f 

/." 105°/ 120°. I t 11n amlo of ;;-- 120°, th r .. sponl'CS were -
d;>pr~le 'but tho n:G .111t.l ll'lpcdMC" I'n•·•,.,...,..~- 'nd« ,.. ~ ...A '"1 

( tb fiCJUCC5 oltt.,d.IJC tG !.:~tcrf(lrcncc o! alcgp condi t.ions :~oo 

...__ difficult to s .. p.:u:atc v'-...J.ch ~..., rt:suJ. ts) IIUCh thl\ t it OOCCICIC 

r :::pens • 1 <~ due. r.o whicil con eli tlo:l. 

1 

r r 

into l"UU idOt tJon tb 

o1 to b00t1 t. Ut , o {[ i ci rteY 
y t.c: ctm lCJU d v lOTI< 
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o" hi;, orqens. 'nlc suhjuct 11,"13 subjoctcd to strenuous wccrciuo 

to ~1~ out hGW well ho could o nduro and how fast h~ coul~ 

recover. Bock, ct; ~L ( l 928) founJ out durinq oxl:'rciso that 

th.: pulse curv .. 1\lono qu! t u occur., t oly clepicts thu physic;,l 

!lt4tv. Further rcsoorch Ly Dill Md Brouhn (1937) , CollO'.fJ.nq 

l.lHlcicncy for harrl uuoculJr \."Orl. . Pul&'-' h,. r c: <~xorcJ.c 16 

iqnor~o.'tl, hceauuu it hno bcun oht><lr ttMt noitJlor tJtL bas11l or 

th rcst.iNJ pulsoc hno nny siCJ!ll(ic:mt. r .. l n tion to M J.n<SivJ.rJut~l'o 

pcr!omrulcc-c"pAci.t:.y nor to his rhy.,icn.L !i enass J.Nlex 

(G"Illnahor and urouhn, 19·13; aroUh!l ond '1oath, 1943) • 

'l'tU>lcs 21, 22, 23 nnd 21. uhow that th1. card11\c r"JJPOM" 

to tl:c vari<'.u.s h.vols 0 r work ir.orov~ with tho !>tactic" o£ ~0 

U-ch."\lquo. I'tl obt4ir. the r..,<;.tl c:.s on t;.-,bl" 22, ~\1:1 Doart 

ra~ for any volunteer cllt.~t.c6 b:l 

•1•- IH.tbj,_ce vas thur. Olllow,;d to worll on '' bicycl e or qcccu:r 

b1 - •• t.'u.. c:uc.1D!I::.. 
'lll" point .me. cot 1 t. ...,~ ..... 

'' c.on'lu:pdon 11J tD.k n 

1• at • • .11 w.J 11 ptlll 

n nr •aurc: of t}.u pb'JIIlC!\1 wrk 

... .,c which, in tJtl • ....-rl: 
rabl ,.. as 
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103 

In ~11 the. othor c:o<l't•rin;cntr 1/0I •1ac ~;"pt const.,nt ~t <10 

watts tlt 30 ri:VOlut:.lons pc::" :ninUtC for i:i:t\lun oinutQS UXCt..fll.: 

1r. tho:! Harvard t .. ot ("I4blo 21) whore onlr Civc l:inut~.:s roc<n:l~.:ndcd, 

11as usl!d. 
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OiAPTER 7 

GEtiERl\1, DISCUSSIOI'l 

'nlc pilot p.'losc which ls tnu (irst phasu of tllis ·.-ad. 

rev" a l ed that tho clnil!•a con ltlin~od in the 11 t ... ratur~·s CD 

regards thu offccto of sorn~ psychophyeioloqic~l t uchniqucs on 

oxygon et~nnumption, cnrLon dioxiuo llliminntion, ruleo r"t~. 

rcc_,lr.ltoi"J r11tc, roopir.:ltory dupth 1\nd ulcctrooncophnlOC]rl\rhic 

vavc- fonno .:11:1.1, to somu .: xttnt. olflo tru~ o ! tho •nclllXot.icm 

R.lapono~ '1\.chniquc'' d1.1acriboo by oontlon lit al . (1974) . lt 

ill' ~~a.rs, howuv.;~r tln t vl\ri.'\blc o Uku oxyqc.n consumption, 

t:Ot..£iliollc rnto nnd oloct.rOCDYOCJr .-w otJll re!'luir<! a ooro cnut.ious 

4ppr.Usal. For W<'lDPl", 1 t is nucc~sary w bo specific 44 

rcq rlls tho:: r~Wicl"s on which thu oh:ctrO:>YOIJTII!\111 c r ucordin'JII 

had bo.:!n o:td ~ (lurinq rolc.x"Uon. 
1ho ouscles of tho 1~5 

&Cil.rculy parUcirot.c in bcllt'illl) the \.wight of the body urKicr th.., 

C<:l:ld.1 Uon10 of th" cx~rimt~nt ,.,n~ 110, ~y ol<:ctz"XXJ09TSI Creel 

thoso sit.t:S ow not bo 0 useful tndic.ltor of rclllXoUon. 

elt:ctric"l si<JYU~l• c~n!lcquunt: upon tho ~iac c:ycl~s 

( 
1.uqor thnn those ~c.il'l9 

eloctrocGZdloqr~phic oiqn~lol aru 
• -·"" t'c.iculCLlY the hcbar 

!rcc the skeletal cuaclcs ol tho .,.. ... ~ pc 

r..qion vhlch boaro cost o! tho bOClY wuiqht. end 
110

' th 

f Rr~ o! tJ 

1 nt..vr• 

.t !Ill tJ 

difClcult to rocovo• l~n 

"loet.ricl\l vall(llt II .:Ill 

tJw 
lVCt~ycqrdO v::~ull\ • till 

,u cfl cul t.1' • 

n lnd1c~wr dC ~ 
uce<JIII oC •Ael ~!lLi n 

Ill llchu 
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10~ 

Rcsponoo Technique" practicr 'l!l it d ·pict:J only the p..'lysic"ll 

co1.ot'J of tho r~o:Sf'C'nse. 

Oxytjr:tt consumr.tion por sc. is ll.Clrdly useful :1s a s:;cl'lsur.:-

o! th:l succ .. ss of i\chicv<l:l<;nt o( nR'l' r:ith ... r, N,caus .. it is 

or.ly o n..:t v1lUL trh1ch q-:.w oo indic"lt1on cr consu:Jption ir. tho 

Priority <SrC.'\S like the braJ.I' kidney and tho h~art tissue~. rn 

filet, oinc1..• !lubjocto l'llrc t;o rcc.."lin at.Hl, th..: skol .. t41l cuscl'-s' 

:leU vi tics w\)ro made: to .:~ppronch ::uro and so, tb' oxyq.:n 

conswtption roul rJ oo proportion:~ tt ly atten®taid. Since th\) 

lllcol~;;~b)l musclt.Js con !II U tutc .:\boul: 40\ of th~ t.otal bod)• llwiqht 

th.,t o :~1qnificont r.:lduction in J ts C),)'·r .. n ccns~Cption, ov •n 

if tQt!uction in c.thor tissuos n'l'll'linud unch4nq.,d, would e£~•'" 11 

Biqnificc.n t rcduc: tion in tlw tot."ll oxygen C:OnBUilrt.d ~y tho bod:,t • 

,.._ nyyn·•n c:on•\J:'lption was the. ell C fic:uJ .... 
~•t other probl\lo nbout .,w ~ 

11.-!::;osod by the L'lOthod o• moosun:t1illlt in curr.ant u.scs tln: or:o..:n 

ollld closo circuit which ,,rc toO intruo.tvo to tho conditiono 

Prosor.t nnothor ~rrious problrm • wh~n tho tidnl voluoo ~n 
in dll~d sp.3CG involv .. -d in bro:llt•

vcry &~\1, the sonll 1ncr~nso 

1119flific!Ult. 

.__ 0000 proportion•" tulr con 
(10'0: r.llltflr' o.vC 

This probnbly produco 
liubjcctivu difCJcuH: o!U:n 

nd r thOse conditions. 
CQ:Jpl.:~in<;;<J 1\bout t•y t!u• ~tu!>j ·cts u u 
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f.ll!.son, (1'>70) dcacr!.bcd .moth r :::.:t.'lOd based or. t.lJc 

assu;:pt.ion lh:1t tlu:.. build-up o~ c.:u:bon diox.~.d... wc::s n:s;x:nsibl" 

for the subjective dysnoncc1 and to ovdrccnc tho!s.a difficultl.c-s, 

th.:sc E-...:tll th~istors (S'fC tYP') P22) ,.:re suspu~ded ira:~ ~ 

light pl '\Stic h~-~nd so that the Upp.!r !:".lo l.ny appro..rl.A.\tdy 

l co frru '!.'lch nost.ril and the thi.rd lo' s situ:.tcd !~.bout the 

!lemt. dista.nc~.; !COD tho mouth . J\11 •.hr"" .,.,.r .. eonn ... ctel! in s&ri"o; 

o.nd h~nt.t:ci by a Sr.lilll curr<:nt sc th3t in still air thoir 

tunpernturc otllbi.lizcd at 'lbout 18o0 c 'nlis comparntively hil)h 

tet.[!Orat.uro wno choat.n tt:> rno.ak tho di££w: ... nco in tc::l9<- ratur .. 

bcbloon vxpired and inupirt.>d air. '111UD wh"n 'lir was taken in or 

OX}>Ollcd f.toril thu noou or mouth, tho rat.u of .. norgy dissip4Uon 

t.Ia!! Ute th ... mis tors wno incrco!lo.Jd, rosul t.ing in <l fall in tilL ir 

;:,a~ tu!l{)(l'rll turu. 'I'hc SUiillO tad chong" in th( thr.:c dtcrnis tor:l 

"ll!l tran6l:li tt..<J to a servo syotcm conaist.illiJ 0~ cl sclC-

b ~·cordi"" pen ... th~ uor><,raturu al<lncin, brid9o which actu~ted a~~ ., 

non- unoar , "Y to tl10 vi.tloci ty 
Of cc:~ch turmiator waD rulntcd in 

-an Ulc r,:~l.o tor t.ei;!P" ra turc 
Of air poss109 over it \lhilo tho ·~ 

to th\l vol uoo r-u s 11'19 
'lfclo rclotcd in n still mora coni:)licntc:d way 

over it in nne minute (cinute volucol • 

Oo11pi t\l tJiill 
II.: concluded, aft. .. r 

icprull J.vc prucoution, 

CIJ!por iac; n t1 nq w 1 tll sub j ..:c ts ~.> n<J 11t1nd 1 n 
t1 f • -MJ:I-

tllll prolC CO 0 ""' 

C:llr.dllnt.a 1 ll:d<Si tn tion, • th.l.ll n.Jdi tD ~>ion 
iG a puroly m~ntdl 

od upon incroru.inq.ly 
~ohni~:~ue in whi r.h tll" ,, tt"n t1on 10 ungl9 
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1 .. 

•h5trllCt ~ ntal activit:;· during its !ii.lcccssful cour::c, t:J-"" 

Gt~j~>ct. ill 'l~ .... ar" or physical sensetlc.n o: t.xt.f.rno.l "vcn~, 

nlthouqh at:t-ntion rJ.ll'f bc.ca;.c d "loctu! to tila::. ~{. 1nv .. st.1-

qnti n Vi':.!> unuoullb!dly ~ disl•$bin1J foetor in t:hcSi! .;xpcri.ccnt.S, 

&or it 1 d inevitably to a concern wh.h r.::spirnt.ion, l'hlch is 

'nlo sac... pr• tlcm is asnocioted .rith the ocilsurcmcnt of 

t:>~tabolic r11t.o, unluss 1 t 1:.1 by t.hc u.su of caloric-.! tor bl•J 

cnouqh to house o mnn in 11 rol.1xed r.l()Od, liku the. .i\t:wlltc.r-ltOllll 

hum~n colorim•!l!cr which ia not easy c.. r,roVJ.do . ~rt fn:n thio, 

the ~nourttl'lont of thu total hoot rut -out of a o:\0 by dirPct 

color1m .. try is 0 d1Hlcult.; proccduro .llld 1o soldocl attoop~;o;;o 

nownd~ya. Buaidos, wh~tcvor ~thod ~~opt~~. tho result 1= cnl'J 

II 
.__

11 
It qavo no cvldon(;'(.. or 

tllll.1uUon of tho toUil mot.."'"' &m • 

.1. 
th 

liv r and th"' opl:1nchnlc 
n ir;!ht ae r~:q.:lrds whllt. har pwnod in u 

11 

r tl 
•Un" .-.ut;allolism, nr in 

•.rl :1 which conoU tutco 27P o 10 rtt~ · 

(7~) or in thL kidney (1(~) or 
hrnin ( 19'-l or 1.n the heart • 

11
' tl•~ ott .... r p ;trt5 (19~1 t;lnc:.! 

ln tho ekul~tol muaclu (1~\) or 
:lffCC t Ul<.a.IU orl]&llS by no nvM3 tD 

t.h.:l p.clychophysioloqlc tuchniquu 
ti tD tllL rcducUon 

tl,. D::ll:lO oxtlJnt, lh., ~ rcontlluu cont.r! >11 on 
us~ful, 1n tssusoi~J 

\1'0ulll bo c:l1f!1c•.tlt. .lt could hw• oocn t.Dr< 
tc> knc>W ... nat happens in thiJS" 

th.:~ fnvourAbili ty oi. t.h" r .. "<luction. 

1J'Uilll. 
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nu:! CX910rl!tort phAso, the second ph'\sc of th!o 1ov~tiq;l

tion rev .. alcd thr.t it is quit.u UMccossary to c::ploy c 

tra<li tionnl tutor (GURU) to tc4ch t.'lc CGCl1 t.a tional technique, 

•aclaxat1on i<osponsc Tcchniqur:• L':plo:tcd in tho c:urrur.t. invest!-

')lltion. 0\s intl.l.cl\b:<J uarlicr. t:ho .(Xtrcant.lgc of tho tobl 

fl\lbj~cts rcspcndii<CJ to th pr.::.c:tico ;1ro olwllys ooru th.l.n 50\ 

1\t My thle. In f<lCt, thu pcrc"n~e unu.Uly incrco_:;c witJ• 

frequency of prclctic:-: and or.ly .:s fc-o~ respond~d in a .!c.:villllt Co= 

ft'tll:l tl1c gcncrill l.li r cction . =:vun this CAn ""' cxplo.in .. 'd 1111 11 

probllble f unc:tion of in~i vidu.'\1 i•Hosync:r11cit<s anc! th.:rlousn<!ss 

put into Lhw prAc:tico. 

On& llXldific:ation that c?ntribuwv in no Sllllll consuro, to 

the oucc:oss of this ph11oo io tho ju.~t.aposi uon of cquiro ntll 

Which indiC<lt(, the. achiovf.tlc.nt of Rlllcx.\tion RcnponGo to tholt 

Which muosuru tln. viscor'\l chanCJ<.'III to tho rooponso · 

ult 0 , tho J.nvusti'}l\tion on tla•• one: ~'Ould h:1v11 bna.c.l nll t110 rc.:a • 

ayst~.n wroto , 

int '<1 to 1 o) ., cM•lller of a 
aensibh• r..an, if hu woro ·~H'Ow-:~uloJ •ul: .. it. his fint 

rivur conaorv1tlon nutltority, 
1 

cud ~lth the.: whole of 
teo'< to b..cor:a. ~oroughly 1:;:\ll)th: rivuh.ts, thltir 
tho rivor l'l(.u, tho sources d th •ncl .. ·idU: o£ tho 

th.: op " 1 success• vu c:onfluonccs, o f w:~tQr tho vo uco 
• tho volu.':!O ' .. in contrlbutinq 11 uv \CD, 11 ~0 llrancho& on .. 

tlow and tho f.01ll in hf'iqht :~ i::, with tho tJt.ud~nt oC 
the final r1vor. !io it ohou ( 
tho circulatior. · 
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'l'ht. following sketch of pl311 for control of circulation is 

c:ooai.dcrod fun~ntal to the t!iscusllion of tlM. resul L<~ obt.liood 

during invcsci93cion. 

l. Gcru;r:1l Rule: Flo.., = ?rcssurc drop/llcsistanc.l 

2. Pr .lort tics: Oro.i n, h ~art. Control driv1111J prcsJuro 

in aorta to const.lnc:y, tT; sp;:c1o1 reil<:Xes. Keep 

rcsist..'Ulcc to flow of br;Un ru1at.iv.-ly const4nt· 

ch~c rcsistllncc of coron.:srius sa:aowh t tr.• locl\1 

norv!>us control. 

3. Gonural Control1 (a) By mo.os actio:~ c:: &ym, ~thutic 

(ol by circulating hornoncs· 

(b) 1 . , ~ -••"""' 1 t<> (r.ATbon dioxidol by univurs;1 n ~en 

-1. Tho ll..tnrtsh11ll bo incicpc:ndontly rhythaic. l.lut 

1 control of cont.rolh:d by no.rv.•o for rpnura 

circulnt.ion. 

5~. Sp.~cilll Locl\1 conuol. (a) Di!f~rcnt vessels c~n 

6. 

orgnn'". 

01 contrOl Loclll r.utonopx 
(a) 

l ,,c:tic acitl, Pill -(c.u-bon dioxide, 

hyperaemia. 

th~t is, rcoctlv~ 

(L) 
to diahlii!ICl o.nd p3tholoqy. 

tntlMII!lllt.oTY rl3ilC tJ.on• 
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Consi.deyed pivotal to the basic phyaiolcq.Lcal !unctions 

nccCDsnry for survival is oxygen utilization. It is tho 

process which ensures .:1n adequate oeyogcn supply, and not. 

oxygen conSu:IJ?tion per so, that qU4l1fil.d for o!Dplusis in this 

(lhaoo, t.ht. scope of which, therefor~, is liml tul to the dyna::aic 

intcr-rolationship of tho carLo-pulmonary and vascular 

systems while at rest. nnd uhilc t.:lt work. 'Itlis phaso ill 

conoUC!UcnUy di.vi<lw into parts I and II. 'nlc rosul t.s ob t;lincd 

woru (a) thos.: frOI:l t.rocing .lnd (b) those inferred or 

calcula tu:l from ( !l) • 

Explor~tory Phsso 

II il<llodyn~~:~~i ~ 

___ , ~·• ott> tho !low of 
Tho fore~& which caus~. ~ltcr w~ r~~ 

bll)od undw- t.ht. st.ipulatt.J conditione of th c>xperJmcnt .)to 

horu conoidorcd. 'nl\J volUile (V) of blood flowing thro1.>oh 0 

with thol porCusion prouun CPI ond 
circul~ting syotom incr~.lscs 

in Poissoutllc's cxporia nt.,l low 
d~cruusws with r rsistftncu R 

v • p - p 
1 2 

diff<n:onQ., 

_ P is th~ arteriovenous 
pl 2 

tu.._, rndiU!O 1 L iS thO 
io th'- "" 

pri'!<SUl"O 

to !loll 18 

.lnd '7 
dofi.nw 

J.r. th\. Cluitl vilJCOCi ty • 
lllDOt n•istllnCO 

M ~ ratio of dr1vill9 core<. Cp _ I' 1 to tho flao< (VI 
l 2 

P _ r fV .. OL I ?r 
R • 1 2 
• Product oC v1scos1 ty (iMcr 

fluid cdct.ion) nnd tubo 
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In a •.:isC<X.:li\D tic !i'fSt:(!Q flf tulles thrOIJI?b v~lch a oo:~

::.,.,oonion fluid flaws by COI:Iprcci:JiD] turbult:nc ar.d strceaUnt-3 

p.'lttcrns, th{.. nppHca.bility of the foi!>cuillc's lilY in tnto 

dcp:;nds upon whether r cs!st.ancc is indcp;;ndent of rrussurc OL"ld 

tho p:u. •llt.:l :hun to iu a totl\11 ty of 111 fftctors .lffcct.Lnq 

bloocJ now. 

'lhu rc.qul '\t1on of c1rcu~tion h:l:J (1!) 1ts chief fWlCt..ion 

u,., 1:1111n tcn,.ncc of ndeqUl:c flow of bloocJ to .ll,l or q.3.na ::nJ 1 t 

C.ln be ultsr ;rJ, at u:y 9 tvon pr.!!lsur ... , to suit tho tisouo 

tlotaholic n~::ed:~ by locnl adjust:r.cnt of P.>riphor .:tl r c sistnnco. 

However, n deer., :lee in nrn~ to ono ,r9a.n incrcese:o flow to th~ 

Other 1n so filr 1111 thoro 1v no fnll in pressure, th't 1", if the 

r.cch~no-roccptoro (otrotch rcc~ptors) lt the ~ortic ,rch ~nd 

ColrOUd s1nw. inturvcn. 1 t would. .:~ppo.:~r tJ1o t this 11111y bo Ulc 

2 which shOio'ad 1\n iner~acd CL\so consirl ~xing tho ro:Jul t.o in Tcl.> l\J 1 

j c'r inc out put Md a docrc<ulo pcrlf'hnr,) ~nqj qt'.l'_,f'O, .l oll',-~.,1>0 n 

lUI ,. first opproxinntJc.n, in h l OOd prcsauru. For tllo t.Ulo bcln' 

, 00 output (tr,ns!nr only UN rol.ationohip b ... cwot•n t.'"~ inJ'Ut. 

~~d Ulu conpon ... nt. or tht: syata:J funcuon) woul •• hu di:u::uc'letl ~· 
woulll ~~ poaLponcd till lntar. r cc:ponaiblL f 1r thto rulo Uonolup 

~rosauro d1ft~rencu ls Ua0 artor1ovonou~ 
r 1 - P 2 o r • P' (IIJIP) vhir.h 

nrtcrinl pr~oauro 0PProx.icatllly ~u.ll to th• moon 
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diroctly varies 1o1i t."l the total {X!ri!llmral rC&l.sta.ncc, pulse 

rr tc al\1 sys to lie diSChaJ:<JC . 'Itlc latter hartoly ch~cd 1urin:; 

AAT :_)r4ctic~ nnd the sUqht chnnge obscrvC'd VilS a r.rlucuon 

cnt~ sinca thcr ... was no appreci:lhlc cha~ i.n pulse ;:-~ssurc., 

thil Art(:ri'l!. ~!.stcnsibilit:y or exlmpllcncu cr.ly sllqhtly rwuc:ol.l. 

"nlla i.l!lpliw thot t.hc srloothncss of tloorl flO\/ wlls not ilf!cc:tod 

by IU\T pr~Jct:ic n.r. c;uor.iant o!. the. r.rt.l:riovcnous pr .. ssuro 

tl1f!cronc ... nnd tho r..::siot:mca Wll!l rcducoc!t this i.rtpliL'<l A 

tc.ducr.ion of volume flow in the ~rtcriol nctwotk 1.nd unlc.;s 

thoro wcs l~..:~.l<JE;, tht blood in the v~:nou.s rosurvoir c:us t 

h:we inc:r~oasc<l, ther eby r osul tillCJ in o.n i ncro.lscd venous r cturr,. 

This ahcul~ hll r.~."LnifcGt in the S)'Dtolic dischOXIJtil • ficv<·VIJr, 

• ~..: cyoc..udil\1 controctility 

could hnv, bt!on bn(Uy 4Cftc to.J, O" it •roulll 3P!XJIIr thot 

i frOill tho blow "l.o;:Uc~" into aocnu priority va9culnr N'l ons 

art"rill network. 

_..__u e l'l\ oC tho body mau and 
639 cUDcloe conntituto .,...... 

rca.ivu ~ut 25 ot t.1 flow ond so ot leost tot41 vol~ 

about 25.., ·~! the. tol.l\1 IJ\.riPh"~·"1 r..:siSttlllC" 
prol.l.wly 11s clu<~ 

to V.l&OOOnstrictic.n in the -'rtcr!oloa ot th1. 
skclotcl muscl~, 

or tJ•i:J oxpcrt r.oont 
lc h U-•ar Ul" condi uon uyt..on, 19701 wl•lc: , .. 

or giniwllY activ.,. 
should ~ relo~vcly innceiv~ 

If t..'l<l 

valllloonatriceivn i.:J du" to 
ti t.h 0 Olll:Ml '\ -roc.:ptnr or.tiVil on, 
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priori nppll.cs to oll othur v>ssculnr b.Jds where the 

vascular «)i!C~try 1::; dctcroin~ by 

~cn:forc, th<. voluoe £1QI: oust Mv.: tx .... n rCldistrl.but.cd prcou;;:-

~ly to th~ ar~as whora 

the l:I"JOCardiu.:. , pull'lona.ry bed ollld br,un. 

'lbo suhjt=cW.ve C~clirrrs of ~<~~:ll-beinr1 often cxprcsst.-..1 by 

tl1o subjl'lc._.. nftc.: r tho AAT sessions is dit!icult to ~xpl!Un. It 

V.ls, h0\1\lVc r, obs~.:rvod th.lt conacqucnt uron bl~ Clow re-

•l1str1but.ion . a:orc blood was ev.:Ula.blc !or .1Cr.lt.1on in th<J 

I'ulmon,u:• circul.:~ tlon. 1110 w.:-11 .1ura too blood roturn~o~J to tl1u 

ho.nt to u~o P\l:lp4.:d into tht: systcJDic circubUon- and t.h ... 

COronary c1rc-uln t1on ~•hich is well !..Os!Uon• J to div.rt cor u 

than 5\ e~f cardiac output into the o;o~rdilc, only ftbout 

2. St of thu body Wt.'io:Jht , whv r ..; lOa of t.h~ totbl oxyqcn c:oo.,tlump

t.ion ill accow1t:.Jcl fe>r. 'ltlun the.: br:,in n norc 4• o! the tnt.'\l 

bO<ly wuigh~. woro nor.~ thnn 10\ o! th oxyq n consumcxl by t.h1.1 

r~ istribut:ion, r~;c ... iv.xl 
l>ocl:~ i a u tili.:t.>d, now conscquon t u,....,n 

th ttl t.'\l vel \Elv now. Qorc th~n 15.,, ita nonn!U ohr.ro ot l.l 

t the so.; vi t.1l nrcD.I qnvo tho 
Pcrh~ps the !ncr1l180 in perfusion ° 

IJ\II.:.jcc:ta the fc " Unq of wuU-buing · 

oxplllinocl by tho fact tllot 
'lb.: n!•distribut..ion could bO 

lOS tiJDC• pur d.,y 4r.cl ~ch 
ll'l•J h U't \lhich bc:lts i\I>OUL 1.09 l.: 

dooll.CVOIS some priori 'C'J in 
llcu obsgrvos losu tllnn 0.45 sec r~st 

l t ...atllboll to• nn 1 
tJ , renovo o 40Y prooooo which onsuroo 1~ 
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chronotropy irlpUud ::m incrcJ.s~ in the cjP.Ction fnctior:, tllc 

quotient of stroke VOllll:lQ !ln<:i a di;:u;toUc v~1~ rntio, !Jc<:4us .. · 

the hc'lrt ~t tho circulatory dCC4J'Id oorc ir. focc.1 th!ln in 

rat.Q. 

Positive chronotro{'Y 1!: Zllore COtil.l:olically costly in 

tt:ms of myoc::~nli~l oxygen consumption tllnn po!ll.tivc inot:rcpy 

(Boilrth, ct a.l. 19G9 nnd 5cnqr\l11, <Jt :~1. 1971) and .ss such, 

•'1\" prActicu re.ducca tl10 m.:t.e.bo1ic c:cst occa.:~filr c;udi11c 

activity. In f::~ct, thr• ventricular f.\l:l? porfol"'llilllcc is c'-uuroo 

in tcms or th1. ojcction fracUon, :111 ind.:x of myoC<lntial 

controcticit:\< thcrt.forc, tl10 r.Jtluct.ion in minute volut:v i.lcw 

c:onsidcracl COGDOnaur;1to to th'" 1001 lovol of physic:~l ancl J:l\.nt-11 

activity occ01"1p:lnyinq tho ltRT !lr,,cUco, in not only mot.:bolicdly 

The ueon~nlclll but 'l1oo favourable LO tll'" CAC•li~>c officlcney · 

1acU~r ia (1<3rUculnr1y t>u, l.oc3u!ll' tllu strcn'jth o! myoc!Utlinl 

'-'<IUil ~brn t.ion. 

118~•-~tu thtll volocit'.r' o£ flow in thO 
Tt is possiblu to ......-. 

1 of now c:~Ucd 
c:J.rcullltion by epp1ying the ccxrgan °00110 

aw 

1 itY Whic
h IJt.'\t&~S Ulnt the pro.•uct. of 

lh~o uquation of cont. nu 

(
I<) cn1 tho DOlin v.:~locity (·.t) 

tho t4t:l\1 croso-scctional aru.:~ 
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d ... Hvcry "'f cCJU!bolic flucl. ;\lso, th~: br.1in ~·hlch un:tcr the 

c~sc of the uXp\lrimcnt. w.aa oado to div<)rt its ca:;pl.:x 

act.ivitios ti7W~;, Ill\ increasingly ai.Jstract focus, :1 che.r.go 

"'i":i.ch would 1ncvit:ably require ;, cut.!Wolic rc·adjust::\!Jlt tlult 

c."ly, in no tm."!ll cuasurc, bl. clt=l.lncling J.n t.cm:> of oxyqen 

utJ.U :u d.un. 

It la harrlly surpri&lNJ thoroforl. that qr~<.'lt.i!r success vns 

ochiov..:d in tho posture odcptod durin} tho invastl']llt.ion (ilJ.u· 

fc:oc:orol M.':Jlt: q r o<ltcr th:m 105° lese tluln 120°) vh.ich broucht 

the hell! I n~>lror the he11rt. l.:!vol, tho z:ero rllf<Jrence whilo it 

Ugh t .. mod tJw llurdon on thu hot\rt duo to tho t.:trl:l P in th<- equA· 

t.lon E • P .. ftth -+ a,rv by tlocrooaing •he vorinbl" h (wh.:.r u 

3 
J' is blood viscosity or rc!liat.ivity in to/Cf't 1 P tho prosaurc. 

(]T-tdir·nt in <lyn"" fc;11
2 

1 9 tho accclc.ratlon due to qr.:1vity in 

c:n/S2; h r.hc o:l itrory d.'\tu:D lov.11 MU v \.he roJdist.ril>utcd ~1..,.,. 

t.o thll bc~<in. 

o<l 
f pulse rato and tho dirfercncc 

carct1ac poutr-ut, o r•r ucc o 

nd tl 0 
,,ft<l cvatolic V')l\JI:IIl 

bctwe"n tho ond diootol1c volu:JO " 
1 

.... -• 

.... .:rl Thu eqUAtion 
vos in UL.. courso of tho c>·rcr.Lr.:~;nt r.. .... uc • 

f 1
,., Cr<Xl t.hv heart reflect tho 

tkii!C.r:ibinq tl1o winuto volume 
h 08 thv diffaronco in end 

St.roltc volLr.Jo con t.r 11.1ut.1on in ,_ cue 
11 vol~ shovr<l 11 ttlo.) chan,o 

tl11U1tol1c volut~• nn<l lht. und •ystD c 

~o prodominAnCU at inotropy ovor 
Crom oon t.rnl vr.l uuD • ... 
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llG 

Gamt:, u•:.lcs~ blooc! is lost cut.sidt:: the cystc:: 

,. x V cust be invcr1:lllt a..1d .. -_ .... 1 t.o ...... - the vol'.l:l') of flov per 

cust rCJI.lin tl. 

oinutc ic) or per beat (o) that is 

v '" C/A cn/t:Un or 3 
CQ Si!C 

r &l'ltiv .. to i\, thcro foru the velocity was uecruased })ut. thi.o 

ony not to trulj of ovary v.,r;cular bed cJ.,penco.iiY] on the natur 

of loc:\l or autoru()Ulntory ccntrol ;o~ch1ni'S1:1& prQsont. and th" 

ext.i:'nt to which vnsaootor activity :~ffact the IJilCXllOtrY ?f tho 

Vti9&ds. Thu r •sult.ant is &uch thnt the ciTculation tic;.. is 

reducw. 'n\io c-onns th~o tiUIO of contact. t: .. cwoon blood onrl thl 

tiftSU\lS "UrfUDcO i!l 1J rU3t<~r uv3 dLffUSiOn of oct.abOliC G\ll:lSt.ri!W 

an~ product is probllblY 1::0r'- cooplut...... 'l'twrofor~;, what the 

sub )cct.s h!lV'- l ost by reduced rc spiro tor)' n tl> • under RR'l' 

p r actice, ir. ca~~ponsotc(1 for by o qroat Q)(tr~ction oncl col-

lection of: r .. -.·>irntory <JCS a 111 t.h'- t.1GSU<:
5

• 

In [ul Cill11l9 1.1:8 (UJ\ction .)G 'l I ~:.uliC p\BP vi thin 

tho circulatory oystum, thL h~,;art :lQeS loos 'prcesuro ~o«>rl.. ~ 
un.lor th\l con<.ll uon o! RI\T procticc 

0 ,
- tho:! surill" clastic element nt. ·" 

cv~rcowus the runis~nco •-~ "VI\J'UI :.n · 1\otDUOl<O (19•19) it. i:J 

J.ccoxdii'Yl ~ •· volur"" >~Orlt '' 

act.abolicollY ccst.li"r to rlo ·•prvP'lllro wox-k." thnn 
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?Ctfom ;C (..Q(t:crMlly 1 y thtr r:usclc !lhort- ..;ninq wlth ~ l:::~J 111h.ic:h 

1r. this cou~, 1~ the syotolic discharg~. ·~rcssur6 work " is 

lin&..:u:ly rclntcl to thtl e !t.o!rload, th" diastoli:: pn:ssun. 

which W'\3 found to rl Ct(.o:l!IC with JU..'T prac tiC\l . • Voli.U:Xl uo:k 

wos more 1 r.volv ... -e in thi:J uxpcri1:10nt I.Joc~WJC t1 c. hc'U't still 

mana1od to C:ischnrg'- about the same volu.ct. a£ bl oo:i even J.n 

spite of 11 tJ.,cr.!.,S<..>U v ... nous return hy rl).)uclnt;J th~.: end S)'Stoli\! 

volll:.le. 'Illo net cnr u i llc work J.S thus acCOL,~.nh.~ by lcs~ 

Mt:.lbollc ~ctivicy . 

Th-. rcoul to wur .. i'ounJ to bo th(, s:llllu irr.JspucUV'- of 

occupntion, RLX, die t o~ r~co . 
Tho Aiff rcncu in r~~~~~ou i s 

~ru in dugro~ th4n in kind. ln thio 111~~~•1on. no ~ctccpt 

h Dild~ to ca.'lp.:ltt:; indivi.dunl rcsponsu!l, .l function oi 

r .. Au vu inn tc31 t,t,., :1\'o:rnqc.: 
icliooyncroci<:B nnd :.~oriousnom· o wv ' 

• "o.Jir control voluus OVlll: thu 
!or O'lcl c;roup i s COllp.:troo wi t.h ...,, 

LlCriod of t11c trials woro m.'ld~. 

'<llu Cn<:ttTCUcs o f thu C.udloc cycle~ 

'nlc h"or t functions in ~·ivo 09 0 hyll roulic i'IEIP• I>U~ l t. 1s 

t:lt;t'hilnico of cardi oc 

to onolys. !ir9t tJu, 
'11lU!I , it i n p0rt1nont 

1 th• Sl! ruaultAI to 
mu!tcl<' ord then npp y 

ho.>rt ns o hc:u:Uyn :1!'11 c 

1~11 Wl thin \..ho lici Ul J.cpOSe6 I..>Y 
thL canJi uon of tJHl Cl7.f'O::'J.Dcnt . 

f> r load 'Ul~ 
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c:cm end 11estol:1c prc.~surc (venous iJDut) ll~ :l:>rt.:.c pressure 

(dh:~tol1c rosp<:ctivelyl. 

~lhon t:.'l .. cuscle 1s Ati-uln"~' _ ... _, •·• ..._,_. ··~ excit.ltion - c:ont.ro· 

ction cauplinq occurs, t.'lc contr<~ctilc ultDUlt (a;) shorti'ns 

~~ dcvulopn !ore~, ~cnncnulic, ct ~. (1962). This ic cilll~l 

the uctiv~ sUite of th .. (C:) which rcprc!: .. nts the t.ioo cours"' 

of the cnsot :Ultl tcrcination of tht! biochccucol procca1cs 

occur1.ng nt oct1vo1 sitoJs along thll lctin end cyosin ayo!ilu.uJ'Its 

which proaucc force ond shortaninq. nccousu of tho aprl~J-likJ 

propc:~rtiuo of thu aoricn olnstic olcc"nt (SE) tho activo &t.:lt< 

of CE is t.ro.n!Slat-;<.1 into oo.:chMical fore.: c1uvclofCI'Int or ahorteu-

i~ cnly o!t<:r scc\l d.alay . 'nlo courDo of =ochanic:\.1 c:ontrect.ion 

t:quivolcnt to the .:jcct.ion ?htiOll Cth\l teovolUIDOtric COI'tr,,et.lnn 

4nll proto<liostolc nrc i'J"or®) iS thla IJGVurnod Ly tho 

contractilo nrorcrtioll of cr.. tllt' duration oC a octl.w .:tate 

'Uld tlto ollltlt.ic propcrti u!'l ol tho s&. While ccmpnrinq rosponsn 

bot:~o~<lon individuala, t11o t11rcc factors al:\l important l.ut whilo 

e--.-~ 1~· .. h,. r thu onm<1 lodi vidual undar bl' 
- .. ,......, " .,.,_ r<oSI10R60 0 

or ::.oJ:'il 

condition• (like in tJ:o contrOl ond RJlT sessions) only 
tJ>o 

durl\tior: of CE active sti\W mAY v!lry• 

cl'rolOC7rarhic tracirYJ!I showell 
t 'or OX<U:7lt:, tJtt; iJ:l""l<\1\IIQe 

111 tJto ECG II spike.: 011-!i z, tho 
tltat. the " - z interval (wht:ro ~ 

t
if'C(' intorv~tl bct;)l.._.on otJeulotio)n 

t>Oint of: lOL/ ) tJmt iS, tb" 
o.lt. 
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~"'US cffectiv"' rx.:chru1icnl ft)rt:e dt:volop::cnt incrc ..!:C& abov<.: 

control •.rcluo:. ~ur1R'J RRT. ~1.nc:c, in the SatlC indlvi.!ual, tht! 

pr.:~pcrtics of se nn • Cc arc constant, this obsc:;rvat.ion shovs 

thnt only the CE ac:.ivo nt.llto cUJJt havo ~ r..lspcnsibh. !or 

th~ incrccoo. Since the firnt dcrh•iltivc of the l.ntro'!thorl\cic 

l!:lp.:t:Dnc.:~ chllngu is ollt.'linod in the r!loid ejection phose, t.~il 

1ncrc01so in tho n - z int.orvnl si\C'"S U\3t the 01ctivc :~ute 

attain:~ :\ !!lllx.imum olowly, that is thu r4w (ratht:r tlun duration) 

nt which tlou llllllU:n.:ll icoautric wnuon (o.g. in 1so110lw: eric 

plt.lG«;) that tho contrnctilo unit is cl>l~> to clcvulop o r tr.;ar 

\tithout l~.:ngtluminq ,,t ~hat. r.lCE:Iorot w~s Jocroosod . So thi.. allo~«.'tl 

the sc.:r1 .. a •. lnulJ.c component; t..o b..t cvrc qrndu.illy otrQscoo, 

th3t ic, int•.nsity or thu <1ctivo ot:nw whilo ovorcminJ thtJ 

V 1 -,0 -·-.. olic coat. .1n t<'rD" of "~" ·'lsoe attic wns r~ lucCKl. •• - ........ 
• 

•"Or)'. w01s <lone (l>owcr ouq·utl wr-u less. 
!btO of ;.TP foDD3tiOI'I 

WOuld cop.l! core with rnto of 1\Tl' oxAQin.:le:lon. 

"vrk (1"1 lil'Ju.llll forco (Fl ::~ul tipliuol 
In the i!irlpluot tcnas 

(r) is vcrk plr unit. Uco o r 
by the olioplnca.o;>.,nt (L) anJ pawor 

' 
force culU ,u .:1 l·y voloct ty IV) 

P • F( l/Jtl • PV. 

t.1oo. "I• (F. dl/dt;l dt • 
/)t. 
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t:hc Y.incuc c cponcnt of 1o'Od: ca, cl) C'"CpriS<!S less thCJl s, 

of wort: even in severo cxcrcinc nnd has ):,ccn ccitt~"d. 

tC!:4::cti.vo cc.nlicc wor). is ~t which produces fcntard ocv~nt 

of blood against arteriAl pressure. 'Ibis i.nclwl~.:s cnly tlut 

(stroh! volu'Dl:) of blood 1.0 dOJlivcrcd int.:> thol aortl Cor 

puluonnry artery) n!Jllinst the cx.istim arterial rrcssun 

(dinstolic) . 

'1\:J avoi" intcqratinJ over the !)Ldod of systolic f'~'"'' .. 1""• 

b~.ocouso of tho contJtll.nt.lY chM?i!Vl prcs:~uro and volUDt! cr & Ll • 

th1: ll!(t v ... ntricular wo rk por r.1l.nuw iD obtnin~"fi f'r.:c the 

rormuln 

LVW/m1 n .. S\t x un/1000 .. sv x H.'\P x IIR/loo:> 

·--' ,, ru.1' nr,'lctico botn 1n 
thls Vl\lUI! ~·'18 found t:n bo .JocrC'\Ouu uY ,. 

The r Atlo of wcrk dono Cu~~!ul 
3CuLe nnd chr onic sitUI\tions . 

• "'o to••l onor""' cxp<>ro:!ituN (work 
cncrryy output) an.J u• ~ ~· 

cxpcno~J (o) thus ct-
1n cquival..:nt cc. u.o chc:l1CDl cnor<JY 

f1cicncy (&!fl cnn bo r~pr~scntod by 

·:u: • w/o 
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Eff • W (pressure T 1-..incticl 
·rotal cVo2 - ro:.ting rJvo 

2 

or C"JO<:ArdirJ. oxy;..n oansu=ptio!'l 1& since th~ clinical indOA f 

cV0
2 

" ~1.'\l" X l1R 

- strok~ work) is ;md tho LVSl': ( lcf t vcnt:cicul-~ 

SV X HJ\? 

thor~for~, ~ clinicnl indux of cardiac ~~ic1 ncy is 

Off = LVS\1/QVO 2 

SV X t<\1\P 
MIIP x Hll 

• SV /fiR (ohtllinablu !rOD 'l'alJl\.:9 2 1. 3) . 

'n'lus<.! cx&>r .. sslono o f cf!icicncy rcl.ltv only DXY'Jo'ln consu:r.pUon t.:l 

••ffoctivo cuu1nc wor).. and noqltoct tho.~ factors Unlting thu 

cho:nic:ll i\1¥1 thu JDCChonical rroc:oS908 . (; closer .:lf'Prox~aUon 
to truo cnrdi.:~c CJCCI.cicncy 1s th ... r:1t1o of thu contr!lctJlo 

ulc:cunt work (CE\~) tD chuni.c/\1 CJncr9Y oC .:~ctJ.nUon (1\£) ami 

f!tr • 0-:\-1/(C'J: + wcl - RB> 

PriX:l tho 1\"l;\iloLl'l 1nfora.:1Uon roqnr'Jioq thu -4iffoNncc 

botl<oCin th~J cont.rol vnluvs o f stroku vclulllil onil pUlse ratu, tho 

Ch til 
.• no-ot~~r-iv..o ~lu ;u1d r~l" hunt.!l 

~~u in ~c!icioncy or w ••• ~· 
wooll.cl bo (froa tilblO 

41 11 •011 _ o . 90l • 0.12 cc
3 

ai.nfhcat. 1 

I Qx!;oorimunt tho honrt 1mrrovo..d itll ,,rucioncY .u 
1

' hy.llauUc p\[!IP· 
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Th" fact that the h.:ut (l. I 

CXCC-2 -i C'J of th ... pcwar nppli~) shows th::t thu ~ lccus 

r~l.:1t1onship 

l• ti> rl /2 1 rcca:Jl:lcnd~.:<l t:.y ervJccr in 1963 f=r the 

heart. (whcroTcstrossl = muan force per unit cross-sec:t.ioruU. 

"rc!l of Yall C!urirq syotcl~, I" • c:~an tr'UlG:lural pl::(!ssurt. during 

syotolo, r • m~.:on systolic ra<h.U!I oltlc! d " thickness c! 11'!.11 

:!urint] sy!•tol&) wouli' l!h.;oln a roducti:m .o.n wall tension in thu 

CAilB~t of j<icticn sine:<~ thu "lOO dioswllc volWDO (du .. to 

•.runous l'..tturu) rc.opons11Jlo r r (l") wo~o r ·uc...d, :\00 thu '-".lll 

thicknoos incr\.l 'lOC.'<i I y an 1mprov._'(j in~tr01 1C resJ'OflSt.o .:1nd th..: 

rOOJ.uo uocl'ooaing with th•t ' rl\lO o r :11/0C.lrdial r.hortt!nin<J (which 

incr::.asoo wit!; incl'Ool.!:tl<! ofUcioncyl. Undur thll con ition ot 

th1!1 <-xp~ria\lnt, t.hu ventricle tlcvclopaa lo;es t;{Jlsion in 

Pt~uc1"1 t.hl.l aa:~~c voltna o( blood a;ninst the. cxillt:inq 

a.rtQri:~l prt.souro th<• ~moch:1llical :xlv:mta{''- i:s I'IOC(. A.or l.lau 

8~juct under KnT pr~cticc . 

t· ·~i~:l pro<wre Md thu ri'Jhl. 
'nlo difforunco or tho no;m ar ~ - -

nradicntl 15 nppro~tc~ttly 
arteri'll oritic .. proosuru ( tll\l priJSSur~ ... -

nua::ur1c.llly thnt o! the moan ,,rt:.crial prossuru. 

~"~och4nbu of noaeona1.1 to •lf\T 

( l
<l7il I in thoh D-.>Ok cnption...d 

B.nepn ~nd Klippor 
t.h n: 'l• is the hUJ: :~n 

k(.lllllat..ion ,, u;:x:na1.1" sUIJ(Iul:ltC'd tll:\t. 
0 

' 
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during the Hess's cXJ>Uri!OA.'nt in cat (l9S7). It. is not c:lc(lr heM 

I!K:nscn and Xlippor (l97f.) arriv'-<1 at this conclusion as n~$S 

cluctrically aticulotcd soc ... r"qions of the hypochal<=~cs 

before obtaining such r<:sr.onJ. .. s \lhcr~s th~ process \<hich l.:Lid 

tc the RLl...xation rusponsc is a clyne.::Uc intOflnted i!:pulsc 

I':XchMIJo bot:wocn v<Jry o:my foci nt the cortical .lnd sub-

corUcal lovulu. Doaid•.:o, uloctricill lluraU.tm1 rugnit\ld.3, 

intensity _,nJ frcqullncy occurrinq ilt ll "'Cific :,;ynp;l!:!C!DI .~!tor 

.:1 qruat d\Jal of inhibi t:J.f\9 .:11'1<.1 (;'lcilit.nV>I}' cC<lul~ttion l c::tn

not IJ<: compared with U1o uxwrMllY a['!'UW vl.·ct.ric.:~l aUDul ~

ticn which 
1 

ro!IY be 
1 

c~tci w morv than tll" ro:quin.-d nt.ICII:Mlr of 

8 Wi t.h 
afty e~odul·•~o"V in!lucncos ol hitt: .. ,r 

ynpnsoa Mel hnrdly ~· w ...... , 

or neiqnbourinv centres. 

1/hil" 1 t. is clu:lr tJI!It Eo88 wi\B llblc t1"' dtJ~tr.:ll.u 0 

(right-or flight) ro5pon11C 
1:oaponso o Jpo81 to tht 01:1.: rq,.nco 

in t:~an, BCColt. r .. s"rv'lt:.iono cay ht\VL tr.: b 

1...,5pon11" with 1 t. 

COUld bQ post~lntod. 
RH'T ')Z"'cticc invui 3blY luuda 

When ono diocovors tJ1ot thu 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



1:!4 

only to ococ t:xtunt true ,.hen one considers t.h.:lt the subJ ... 'Ct 

ulll!cr RRT is SUj-'f'OSed to bt: physically aro C::IOt.ion:!lly r..l"-"~ 

it ic diff(;.J:~nt from acre r-~sting of JJ:usclcs 1 it is ol.lso 

couplO:.: to 01 proc.:!ss which icp..!ls focus. 'I'his process loiOuld 

prob'lhly be accc.cp,,nic:l by a divcrsicn o( impulse tr.Ufic 

throU<Jh unusual rout..:& to u.'"lusual colntrcs "rid r ... -oulctu! vic 

n n .. w s..,t of fcOObol.ck lOOfS conncctin1 t.'lc c:~.rio-1nhib1tory, 

C4tdio-:\cccl(!rl tory, v.'lsopr~ssor, vlt!OOdu!)rcssor, r.::spir.,tory 

end othur visccrtll ccntr<..!!J. 

My path}Ml'y opposi Lc tho syc~tho-;1t!r~nel wulJ prob.lbly 

he alon') tho pnroiiYO?o' tllctic l>ut tllu tx:nic \';JSOIIIDtor ~d 

C'lr~1o-1nnihitory roG,>ansos ind1cntc thnt tl•u two ::autono:::ic 

QO(I~;oo ,.,! rcqull't10n w.:!ro involv~ in tllo •ol4Xot.1on rasponso. 

1111.1 IUBp.lctcd div~..rsion of flow to othOl' vascular bc.>d& 
18 

Drobnbly tilscilitatAI<J !;y v~sodilntion in tho!1.., bc<lfl. 

On the bol.Ri8 O( UIC findirtJii in th" prusont S tu:ly 
1 

it 

s• "'"'ry •.nd recpor.,l ~.,s 
COuld ho postulM.t.-c.l W•'lt UlU ortic, 

th• n.1ullll" excitatory 
hwill'J lkttn p.'lt tinUy shut ofC f r ocn 

i 
~-•nt un<l· .r u1c otipulntion 

nttmul1 o C tho cxtcr~l onv ro•-- ' 

of th-. cx{'Cria.nt., roducucJ t}lc trt:l]u .. ncy 

lnt:(:qrnlinr; fccdb~cl. l OOP of t}lc som'!ltic 

of i~1UlSO to tho 

lSJ;-.~Ct of control. c 

C tho pnrt.inl nncur• 
81tu,tion oimilar to olcup but o r 

f tho 

!11mil.-u to those: obtA inod 
tn fuct, UlU findillljB wuru 
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Ila.rc•"'"r, in llegrec nnd sacct.i'Ocs, 1:1 Jcir..:l, R.RT 

a1gn1fic.Mt!.y <!iffcrod. 'nl1o it'!'phoo th!1t the. clt.lo3tc _thY'ly 

"r'"••:.!•l•! differ". "'t ... ..... t1 1 • 1 th •· - ~ r, ..,I£ S~-cor c.:: .&.cVI! , C l:ypothlllllu:> 

\ltor..oau.c ~ctivitic-::. 51), inc:!c!X:I it -~too actlY\lly inv.~lvrl 

in t.hc ViS'C\ll'lll ChiUli}Cll OCC011p.311Yinr: tho IU\'r. ; t:r.Ur. nf 

':'IHl low r m tor nouronc:J cventu:~lly £'CtiV.ltL.od vould :lu;;or.t. 

on tho t:yt..o of cortical contribution and intcrfcrcnco nt tho 

tli!:4or•mt conLrca 1 to proC:uco o ciroul.'\tory C:IDn;JO COU1L'I.SUC4 t~: 

to tlu, ch:m ,c in llcm!Uld o£' tho v:lri<lUS vtoecr<Jl ort]MS .. mdcr t.hw 

eoud.i !:ions prov iducl J.•J th" nomn of ru~ • 

C'.i•tl-uiShiM the •·r.olOX'ItiOn 
Pro!,.J.bly, ono oth .. r l.actor ~ ..... 

J:c::ponae Crocn sloop 
iG tll• lopulsu tratfic rc.o-schcduloDCnt 

f Q.bl;tt<lCt foCUS!Nl 
cocr.any w.. p r o<:GS" o 

., t.h tr'U\BCOndontal ML'<ii.t.'IUOn 
r,f <ll:tontion, thC\ r.rlno !cnturc ('I_ "" 

'lll" di v<. r:sioll of inpul Slol 

·. :tetr"\1 act.1v1t.ic.s. 

5 
ill ene lon" 1.1at1rq 

l•~li\XI\t.ion nos1on c 
Thol tii!IUt.y Of tliC ~ 

I '18.:11 vnlu.>li .,t proqrossivu 
'rr<Jct chrcnic 4•n:1 thu chan~o in " 
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in the aortic a.z:ch Md carotid cinus). P~"'bly too, thuir 

-:.cr.::.or1 in,.ut arc ncxlifiod t;y the.. ch.:lr.1cs in t!Jcir targc:t 

centres. 

l t is :x-sslhle that hor-...onol !~rt.1c1paUon occurs in the 

control of the longtera visceral ci•M';JCB w c..~c Relaxatio11 

Rcoponac. There is, however, no st:ronc; ovio.lenco 3v.:11lelll• 

in the fin1.1111JS ot the prcsen t a ~udy to :~uqgcs t this. 'Itlo 

n~r of pr~gnant noraotcnsivo: WOIX'n cxpcrimo.r.tul upon was 

too :r~all to 1x.t t.ll:en as rcj'r~sl.!ntat.i vc of tho; prc<pnn~ ('Cpulo-

tion {between their o1th and 1.th -onths of g.::sutl.cn) · I cwcvor, 

thoir av"rolgc responses wcru u:Nally , in t!cqrco, cOr& •• ronouncx.d 

thM those o [ tho noco tcr.si vu mal~ :~nd {C;;:1:11 '"TOU{'S • 'Itlis cay 

b due: to hormonal occoopanir:"nt or 'loJ4tat1on . 

Un~oi!IO<lynam.ic rt:Jpuct.; of llochni&n 

It. hi\B U<>"n ehO'WTl how thu "lilT i>rnctJ.cu moY probnbly hllV.l 

1n£lucnc:OO th<.J CCr.lplox circui Ul o£ i~:~pulao by .-:pproxJ.DI'UO:\ nncl 

CC'Cipr:'Oelisc of ucr.c p;l thwoys in ft~vour or othur& • 

th~ t would pro'Jubly o:;proxion to:. 
CUloinoto in viscoral chanqoi.J ~ 

in fllvour of &01"1" othc.ro. 
~nd compr~.is~ oDMO function:~ 

c1 u1 ., rrossuro h.~vc 
Physicnl Lasos of mollll Ar ~;.er ;,tl r.tl p 

8 

t.e ruqul,wd by 
hrtcri31 prcsnuru c~n 

ri~horul rcslstanco or bO~· 
cardiac output or r>C •· 

nlrcady 'ccn d iscusscJ . 

Variation in in ""rl-
chM~Iu• to cttnnqua •-

ln acute> at:.udi..,e, norulll c:.-,rdiac 
nuti>ut. rnr a dccrunso J n 

l'hun l ruaist.'\nCO 1• to inCC"'~80 
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::usi~t.:mcc vic:· •.•.ro~. - .. ft tr - - u '"~any~ .~ct on prcssur~ ~sat 

least. 'ltt..nuat.A. 1bi!i raliltionl!'hip untl rli.r:.:s th _ i:::x-r~c" 

of perl•hcral f::.ctors ir dctcz:minir.g car.:a:inc outpUt (giv r: 

noi:Ci\1 oyocarci!.al contrnct.ili !;J'l t:y cOL trolling the :low f 

blood fT~. artc!:1cs to vc:1ns. conv ... rccly. pricarY chan'JCS 1n 

out~ut lcllll to rcciproc:•l ch:m.'T(! s in resistilllC'-', tcndinJ to 

~:.ainbin constlint Frtl!IDU:CO. B.:~rorccc, tor reflcxC'! nro o~tcn 

it~pUcntl:.tJ in this tiOc.llo of rcqulation. ChrOnic ch~.,s could 

1\)ad to <l lon<J-tcrm r(ln•.ljustmrmt to norclll values. 

In this otudJ, lh•. r .. cip roc<l1 r....laUonship of output. to 

r.:lOii>UlnC(. w" s rle:conotrat:cd l 'ut rooulinrlr• Ute blood rt<>S&ur" 

wna ruduc ... u rather th:ln rcodin conoc.....,nr.. Lvun cbo vnri.ulos, 

tho pror\uc-:> of which d u turv.inccd thu out~ut, 1".&1&.- ratu 'llld 

to bo "<.Culiarly n btCO 
ayat:ollc diachc.rqo, w1.ru found ;\1110 

tl Scl\rc 
•.. 1y J·•cr ·•~c"d wh"ro~lf t11o hc.:~.rt 

to systolic diach.:!.rcw u w ~u 

rl'lt.c:.> W'lll oignU 1cnnr.ly rccluCCI'-"· 

or too ccnr lie a ted to t>c ont:.iafoctnry · 
t310 o);>OU t Ul(\ 

h 
<lrot• " hint or 

crcby considered eufUcw to ' 
uJ1d thO C: 1 rC:umll t.'lJICO 0 f 

£108'5ibil1Uo:l. It 1S J-OS!IiblO ~;lolt, cr 
r-f thu J:~u:JCl"' ralnt.l""l~· 

r:x r fua.lon, n:.~t.li.Oli to:• 
tond towud 7A<CO 111ll1 qi~~' n AI' o).lcqULI"'

{ vcnsolo ~~rLicularly 

h d Din~,' tllu calll~<~t o 
ar ly eccur.ulatQ. •· 
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.It -il.lrcnorgie 

octivotion Md t.hc locl\l control, tho IJ<}uili'.ri~r !Jh1Ct would 

favour th..: UOOiJPOSl.'Ci Vllr.oprosoor- of~cct of th~: oonic~illy activo. 

tA.. -rcct.p\.:':lr. This, couplnrl with thu 1 ca.:.lurl nim:l' utlact: 

on thu blool viacoai ty, inet'OIIOUtl tho pori;:.luu. l rt:sJtlunco in 

tll~ sk~lo'"•l ~"Acl• . si t.l 1 t ~· -- nc~. hJ :11.: or ,,ecounts for mro tJ1nn 

IO.o o! tho totc.l body wuiaht aJl'l cont41no nt•,-.. .. th'\n 25~ of tho 

rufloct thu ch4nou in thC' vueular l-<lt.l or tllt! CIUSCldtJ, u ... t 

is :\n incrtl.'l:Jv.. This would tronoinntl:t affo.!ct tho "'-OOU!l 

return .-md tl•c systolic <llsclvu::tro acccr•.ln-J to th~;o 

tr.:L"l!:icnt cl1.2nqo in fnvour of fOGi t1 Vil inotror·Y which r .. sul tC<l 

in tho n .. e.rl:t co1 !ltAnt. ayotoUc uicct.'lrq•.. Probal>ly. clu.:> to 

tl~e to~l I'Q1"l .ohcr:1l rcs1!1t3nCG inc:r. lUI, dwro "'3.11 .1 tran.sit:.L 

.!nero=~ 1 n tat. r uloatilu rossurc unich v.:lD cncn.I<Jn to pr'O'.luc:c 

• W.:for=t..1o:..1 o! t.hCl ot.rout.c:h receptors (IXclvmorKUpt.ors) in 

tt A!lrtt. .. nrc:h and tho cn.rodll dnU!I (ror::l uhorc :~C!uront 

• 

th c: ~nJtnc nml v.ss.=t.cr c:ontzol. • :rveo r ~~ .... ~, Lv.- l•t to u 

nt. 1 1• !I t.rovt'll nlonq t.tiCl l • . ,. II 
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&ycp;lth::. tic is of C)'r-.at..r il:mortunc_ o, causa of its WldOJ: 

distribution to the !-)Crirht..r<!l Vi\Scul<ltur ... 3.lld in tbt! hllll.rt, 

CJOinJ to botJ1 ntria Md vcnt.ricul'ls whc~s tll...: .!'<U'dsy'::p:tthc.tic 

tranch au~li~s sino-nuricular and auriculo-vent-~cular noJvs. 

'lhilc aympatihJtic activi~· is vasocon .. tr1ct1vt: in tr...; 

Vru:JcUl~turt;, it .i.s ?O&itiv.::ly inot.ro~ic (but weakly so) du.: to 

t:hu smalL J' -ru~o. tor lC t1v.:1 tJ 'ln ·fhurc-:s Ute {'llr.:ts)llllp."' thutic 

:.t:imullltion of Utu nodca r ... sult in brllc'h'c.u'l:1ia. 

It r. uot h: bornu in 1'1incl tJmt U1c: abovt.. possibility is 

aut j-.cl to tho influt net! of' thu llol ic :Jystcc, th<.: hy['othlllM!uA 

".Ill! tho motor corlox nll ot \lh1ch may h._.v..: mdifiod thu r.:~tc, 

1ntllnsi I:'J, frcqu~ ncy, J •qn1 tu(]" .Hlll pat torn of impulooG !lont to 

tho v.Loc<~r ·•l cuntroe undor thu condit.ion of this C~XJWrir nt. 

So, ."\no thor JX>ll&il;il.L ty is thot UIP c:nric-accolcratory res pons 

Wllr> cooprnnisncl in filvour of C"'rdi c 1nhil:i tory and Vllsopr~ssor 

cuntre accordod il r r• -oninoncv ovur tltc v,ooe. • roosor c .ntrc 

tll ft tn•-rl,la•· of inhibitory colll1t rals, con !1<.-quen t uron •. """ • 

1nt.C!rnuu:conoll an<l ootor nau~n11. or just that tl'c~ cln:mic.:U 

I"' J ·~ lnx't.ion RCIIloonso, through cgcplex ur,•Jiron:nont crcntod ·J - ~ 

0 ( C-.,utALlonal r..oee~s, resulted Jn tho C:odJ. l'q IIIVl do, Codl.n<J -· 

Ohaer•tcd vicurlll ::cuJulnt.lon. 

tn r:~c:t, 
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the basal values showod a progressive decrease. '!be I'.RT could 

be reqarded as bcinq in the 5ar.IO class with the classical 

(PavloviAn) condi Uoning, instrumonto.l condi tioni.niJ, operant 

condi t.i.oninq And tho othor si.::J.ilar lcarn.lnq situations. If 

this is so, RnT oo.y more o.ppropriatcly be callod r.utonOI:Iic 

Conditioning since it involves <lll estabUshl:!ent of new usocio-

tion or dcvelopncnt o£ new connection• l'<!t:wcen stimulus and 

r<·sponso, a feoturt: cCIIICIOn to al l known methods of cand.1uonil'IIJ'. 

One of the oldest theoretical controversies in l•arninJ 

theory concerns the C]\ICSW.on of just how does cond1tion11YJ occur. 

l'llvlov believed and many authors 11ft:A!r hiD Assumed that 

clnoaicol conditioninq is a ncocorticnl phenomenon. It was 

aupposcd to be t.hl! only levt'l of tho norvoua systa:l with tho 

pluticit.y nuc€:ssary for the dcvclofC!Cnt of what oppoar to be 

new conncct.iono tot•.tcon stimulWl Md roaronou · La tor oxpo·riMCnt 

showed, howovor, thot conditioninq cnn t" induced in docorticatc 

Minalo (Uilqard Qlld llarquis, 19/lO), and in spinal propuotiona 

(Oyk~~r.~an 1\nd Shurrorror, 1956! , aU.ei t; only o.ftar prolOII<Jod 

trail\.1~ usirq int,nse stir.luli. still 1110ro recently Bir¥Jlt.• 

! 0
··--' •·- -hi'-it rt's.['On~"a thot arc conaidar d ncurona have been w~ ~ ~ •• 

to bo conditioned C'J'ouc, 1967). conacqucnUy, tho CllpliCity Cor 

a qonar~tlizod property o! nuurona, 
conditioning io now rog11rdod as 

th or"l)llni oat1on or a higher 
not nccousa.rily dopt'ndcnt upon ° 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



131 

ner vous system. 

1\nothcr point of uncertainty has been the relation of 

SCC.:Stic :::ruscular l:lOVc::!Ont to conctitioni:lq, because it vas 

Sllpposcd that a fcadbac)o; to tho nervous S"JSI:e:l fr= skeletal 

ousc1es wa.s nccdlod for tl1e conditioning process . 'nle t:ruch o! 

this concept ha5 been tested through the use of drugs, e .g. 

curare, that blo~ somatic: nov~:~ent. COnditioninq does occur 

in ani.malo under the. i nfluonco of curare, and the conditioning 

poraists into the post curare peri~ (Black, ct al., 1962; 

Sol01:1on ond Turnor, l'JG2). Biller (1969) reported that ''loarni119 

vaa focilil41tcd by adm1niatret.1on of curare. ne OUIJ'Jil&t:t!d that. 

chic woa bccauoe the olrutJ rer.>Ovt'd • • • iutorforonco froe; akolobl 

t:euponooo and distraction fran irrelevant cuos . 

l.l.l t.'to lliOVO roporta relate well to tho Ri\'1 practice 

'IXCO{'t t.hzlt tho stimulus situation is len <;pt!Cific, it 1S 

hat:.lly an cxtornall.y ap,;>licd ono. The st.Jmulus and response 

Pathway is a motor-motor typo unUI:c the sensor.lJ:Iotor type~. 
It 

1 tll
•t it 1' • m•ss visceral response to ,., sorted 

s diatinquishoble w • u ~ 

pahcnaJenon in the brain. 

C.Udio.!ynam.J.c and r:acnodynlll:liC Chanqes in •• caponsc to 

11uscul;)r - worle nfter t-ractice oC ltllT 

cacdiac output in ex• rciso 
Tahle11 21 to 24 show that thO 

tho: product oC systolic 
pr occodod by nhT is calculot~l from 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



132 

dischuge and a fixed Pulse rate (obtii.J.ned by incr-\!asinq the 

\lOrk done step wise until the criter-ion level is reached. It 

is found to increase with rtilT practice. 

Tho maxim\EI oxygen consumption "'dS read UQII the Aat.ran:l-

Ryming noilliOgrOI:I from tho Knowledge of the work-done and the 

physical work capacity aL 85\ caxi1111.1111 pulse rate of the subjects. 

'Ihe percentage of the ratio of cardiac output chanqo and oxygen 

consumption chllngo oqunls the oxcrciso factor-, taken AS an 

lndc.x of cardiac roaponse t.o oxorciso. 'ltlis ratio was found to 

increase eftor nRT than in exoxcise bofore RRT. (Table 23) 

the scores wore better uaing tho llarva.rd Test and this C<'""!l tho 

Subjects ca.n work for moro than without stxessing tho heart. 

This shows that the RRT improvcrl tho physical fitn<Jss. (Table 

2·1) tho rAtio of tension devalopment in the contractile el~nt 

the ·-~ci"" Md the ejuction Activo stato obtainocl ilS Q - Z on ..... ~ '? 

f nvercise •ftd 1110re SO after fUlT, -aninq :tequency docroascd with ~ ~· 

tJ14t less tension acCOIIIpanied tho vont.ricular perforuanco oven 

llbon there ia an increase in tho proload and tho ilftarlO<'Id. 

r o•nrvo J.n tho haenodynaaic Md 
RRT prActio c r ootod a ~ 

bi
li:tad on d~nd. 'ntiS il:lproVOS 

CUdiod'/ne=iC which con bo 1110 

t be-labourinq tho hoort. 
tho phyaic:ol p4lrfo~rnanco wit.hoU 
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ClJAPTER 8 

SlMo\1\RY MID CQ~CLUSION 

Physioloqically 1 man hilS b:en too exposl!d to assault by 

drug usage, socio-economic tensions, psychophysical tra~~ and 

CJC!O-pol1Ucol strain to !unction as expected within the l.f.gits 

provided in the. fundMiontal lllr''i val schCDM., dravn by naturAl 

selection over tho aeons of evolution. Several att.cl:lpts had 

been made to reset his intcqrity o.nd th.e "Relaxation Rosponso 

Technique io probably tho lotoot. It ia claimed, by its 

proponent:!, to be 4 panacea. 'l1loy quoted salle ancienl pracc:lcca 

Which oro neglected bccauoc tho practi c:lonors capitllliZ~> on Ulc 

t'eliqiow; aopcct of tho phonallenon. 'l1lu results may be so 

astounding that ins toad of boinq critically anAlysed, they ,ut. 

vieved through 3 haze of imagined r:ysticilll:l, csotcrico and 

OCcultism. noccnt scientific invcstiqations on tho subject havu 

revealed that thoro is not an iotll of -aphysical illusions to 

bo found in the v11rious t.echniquos. In fact, Yoga oontic cycles, 

C:CJritenUon, zen etc. could have achiE.V~ 1:10rc if qivon 

&ci~Ufic backing. 

th IDO&t widely inveatiq3tod 
Tronaccndcntal Hoacll tll tion, e 

to C1ato ie still a crud• technique. 
'Ihu r.elulltiOn !losponsc 
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Technique (RRTI described by Bonson is a scienUfi.:: approach to 

Transcendental 1-teditaUon. It was used in this work to 

invesUgato cardiac output and Blood pressure in !h.'dent:.:u:y as 

well as in subjects doing n kncun (IQ()unt of work . ~lathemaUc/11 

inferences regarding Pcriphor~l resistance, vasculcr compliance, 

stroke ind~~ , cardiac output index, offecUve cariac work, loft 

vent:riculcr efficiency and left ventricular ejecUon rate Wi!rc 

ClAde fran tho measurements of mean arterial p ressure, pulse 

proGsurc, myocanlial oxyqon cons~nption, $YStolJ.c pressure, 

diastolic pressure, noart rata and stroke volume. 

that 

ln course of the invesUgation, it has been established 

(1) 

(2) 

(3) 

It is not obliqatory to employ any tradit.ionlll 

meditator, o r a quru to tcllc:h tho ccc:hniquo 

s incn subjects quite e4sily achieved the response. 

More than 60!. of tho sm:~p1os responded by the 

4th 'n"illl and by tho 8th, a 100\. 

ults ware significant Sinco ~:~oat of tho res 

(P 0.051 t-test), s~1o bedsido diagnostic 

-an Clotoct tho difference. oquipmc~nu ~ 
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BlOOd pressure was stabilized by the reciprocAl 

relationship between the cardiac output and tne 

peripheral resJatance. 

(5) Tho stroke work and clinical myocardial oxyg.:!n 

consu::~pt.ion index decreased w(>ll cnou'Jh to 

enable tho heart buil<! up a r e:>crvc that can be 

made available under stress. 

(6) The cardiac work under RRT condition wao ooro duo 

to ionotropy than chr onotropy. 

(7) The vescular cornplience hardl.y chanc.Jcd fr0111 thoir 

control values, a feet thAt implies an intact 

integr1 ty of the viscoolectic syst= . 

(8) r.ll those arc independent of whether the volunteer 

ls old or younCJ, !DAle or fCI:Iclle, starved or fed. 

(9) The atimulu.a oi tUAt.ion if modified, will 

probably be loa:: as effective. 

(10) The opt.im= Uiosacrel an<JlO for RR't' 

is :>105° 4....120°. 

(ll) Tho PWCOS' or .u\Y fom o! phy.sicdl fitnDSII or 

ith.tDOd to a qroatrr 
ondurenco test aro w 

extent oftor RR't' prActice. 
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(12) The claims by earlier workurs regacdirw:! tl!E: var.Lou!l 

mcdi ta tional techniques on oxygen consu:ption, 

basal metabolic rate, carbon dioxide oli::lin.at.ion, 

r ... !lpirotory rate etc. arc to a large extent, 

also true oi the RRT tlxcep~:; that Elcctrocyogrco 

is di!ficul t to measure and OXYIJCn consumption 

carbon dioxide elimination as well as Basal 

Jlotabolic rat.l mothods proved toO intrussivll to 

the subjects Md 

(13) Elcctroonocphologram and impedance pneumoqram arc 

the moot corrolatod responses to the technique. 

From tho o.bovu findings, it is concluded thot 

(l) The RRT is bcnoticial to tho cardiodynamic and 

h:lcoodynlll!liC woll-bcinq. 

(2) For ''" opti~um result, a cwenty~inutc practice 

should be observed cvory day for a ginimuc of 

( 3) 

(4) 

eight dllyS ot a otrotch. 

uo hallucin.atorv episode WllB found t-:~ accocp311Y 

•nd so 1 t is qwu:a.ntecd · 
such 0 vonturo ~ 

1 skill or tralniiYI' an3 
'l1lc MT naods no upcciil 

anyono can uso it. 
on for that n.1ttcr 

fSl 1\thlutcl', or any spore.> 

n~('() Rlt1' for 1\ r~ront.er C~Arlc. 
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• A 2.0-MINLIT"E- ~RT 
(1 F F-Arn+t=UU.( Pt<Ac..nse:o) 

R.Esroi<E:S TilE IDR.I::>E:.R.-~ 

~ O vER..LOADr!'JC. (~E:SS) 

RESULT.$ IN 

'IISC.ER:AL biSO~DE:.R.. 
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(1) 

()) 

(4) 

b8 
CliAPT£R 9 

'Itlc probl CI:W still awaiting solution ore: 

Tho role of baroreceptors in the elevation of total 

peripheral resistance. 

'lbe mechAnisms of the cardiodyn<llllic and haemo-dynamJ.c 

ChiUlges ol)sorvod. 

The contributions of tho endocrine. and nervous systems 

to the cardiovascular response patterns . 

The r esponses of any oamplc of n population with non-

organic c ardiovascular dcrangcmont to acute/chronic 

applicationa And the rcspon&oG to work a.fter the Oth 

practice in m4les and fcc111os. 

(S) Is the bradycardia oboorvod cons~quent on an incroaso in 

vagal tone? If so, how does thea affect the gastro

lntesUnAl aniJ othor vegetative £W\c:tions under tho 

influence of such a tone? 

(6) Tho pachways involvod in tho attaimont of tho 

Rolaxation ro1ponse. 

{7) sh-~...o o greater procUv.l.ty to r oaponcl 
Ginca Prt.'9J10J1 t wcuon """"""' 

1 t ill yut to bel inv81tic;JAte<'l 
thAn AnY of tho other aroupa, 

1! (and whJ.ch p.,rt of) aUUAl cycloa 08 voll 
118 

tho 

OIIGOC1.Ated ,-.twnocouM aytiDCIJU88 or inbJ.b1t8 tha rulpon801. 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



139 

.lbrBhoc.a, V. ('. , "il ton, c:.". , IUirl .. hro~yna, A.". (1 fl"ll' : 
•'Ctivo ••uscle Vtu1ottilatnt1oo 'lrot1ucotl by sUnulotion of t"e 
~rftin9 sto~: ltll si~oifienn~c in the Defence ~oaction. 
J. "hy5iol. \~1: lPt-~1,, 

Abrl\hnrv1, V .r., <tilton, ~. ·•., "hrozynn, A.". ft'W111): 
Polo of activo eunclo v~sodilntntlon lo the ~ortin~ st~vp 
of tho dofonco renc tion 0 .1. l"lhyBi'>l. (Lond . ) 1 17l.: 1 ~~-'>n:" 0 

~bulnf1n 1 'l, (1~~~): 

l':chol.,o (ln"7) 

,To iYillh Y.nl-hn11st1c "ysticisn no cit'ltl by 
In : Jewish •tysticiiiCl, <lchoc,..on lloo'-s. 

Ad8.1:18 I n. no I qnccall1 I G. I ''ancin. r.. I .. MchOtt1, ... 0 (1 "71) : 
P~lotion of Cnrdiova.culor chnn~os in fir,btrian to n~otion 
nntJ oxorcino. .1 0 l"hysiol. (l.ond.) ,1": "~1-~:lCi o 

Aloxnntlor 1 P. (\q10): 
"rosootat1on of 
1: 171-17°0 

9~otionnl rnc tor11 in essential ~ynert~naiono 
n Tontntl vo •ry.,othosis. Paycboso::sllt. "od o 

Atliaon, oT 
0 

(1!171)): Pos!)irlltion chl\ll~os ~ing Tran!lcondoPUl 

"etli tntion. L011cot 0 1: R11-1)11. 

Anand, n.~o, ~hina, ~oq• nntl ~1n~h 1 oo (l"nl): rooo A~rncts o~ 
~loctrooncephlllo~r~'lhlc stut11C8 in voviso 
1';loctronnco.,hal o r11n 0 l'ouro.,lty$1o1. 11: 

1
'i:'l-•l'l" o 
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;ynan, ~. (1~11): Tho n~raonolity ~ne of ~atients •it~ ~~terJolar 
rsaont11\l "Y~ortena1on. lin or .• T. · rod. ~c. 1n,.: "11-""1 

llorl-9r, T. X. ( 1 'l~l) : f'hys1olor1cnl effects of '"""nolliB" -
t>syc~o lo,icl\1 !lull,.tin, ';": 3"n-u,. 

'1\a•chi, n. v. nnd 'l"fon,or, 'I.A. (10';7): Floctroobyo1olo,.1cal 
r.orrolntiono of eonA vor~ ~xorcieo. FlectrocncPI'l~al. 
Clio. llouroobyeiol. 7: 11'1-1-ll'l. 

~rt;or, A.C., 'latcolte, J., run thor, fl. (1"!'1'"): Roi!Ulatton ot 
circulation durinq oxorctao . A~or. J. Dhyatol. l~J: ~11-R?.3. 

Peary, T. F. and Ronson, r•. (l !)74) : A si'llnlo ll&ychol'l~yo1olol" 1c 
Techn1'1118 which t)11c1 tft thP hy.,onotnbolic chDD':"OS ot tho 
"olaxntion roenoneo. l'sychoaooat. "od. 1'1: ll!i-1"0. 

Ronodictino of Strnnbroo•· At-hoy (lOIS 1): to: tad he val ' 1ysticnl 
'rl-lltlt t1on n..'ld ~1\int ,fohn ot tho crou. London: '\urns 

Md f'!lto. 

'\anson, n. (1!lR'l): y 0,.11 'or l'lrur- ~l-UIHJ. !'o• En~l!llld J · "<:~d. "0:1: 

ll"'l. 

--· 

(l""''l): ttothotla o' "'loo"' "ros5Urn rrcordtn~ 1711 •.,. 
1 -' "'•"•gft::IOOt F.rll tori hy tn : ~yoertonaion, ''nchan • .,., M•• -~ ~ • 

r.n. lln'1st1, n.F. "'toa, ILil' 1 J.". ·~yor, on. l-n. 
'lflw "or!-: rruno nn<i <'trntton. 

.T 

(\'l74}: Trnnaconoiont'll ''coiitottoD - <;"c i enco or 
,.,nr. ••ort. Aa11nc. ( .TA"A) ""7 : 'l'l7 • 

cua? 

vour I nooto 
.,.,..,t for Co.,bottin~ ~tres~. 

c;" : 1"-""· 

. ' "'· 

~na.,0 !I ll,...... , y """ r.nro 1 , 'I."· 
(1"71): Thn rol""ntion . . , ~, , . . . ,, 

'!o,.!!nn!J.,. na'l'c,ia! .• :17 : 11- · 
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Ilene on, P · , Costa, R. , Goro1a-l"oloior1, " • .,., Pelibort1
1 

11, 
1 

o\1xnla 1 'R. 1 Rlanton 1 .T. A. 1 llyu!'\11 1 I). (J qR~) : Tho noraonality 
tyne of oatiouta with Arterola ~9aontial Rypertonsion . 
~or. J. Pub. Tlltb. ~, tho 'lotion's ulth. 51': 1057-lOr'l. 

aonsool fl •• 11ord, J . /\. I " orse, W.A .• itoliother, R.T. (10'1!\): 
nnbov1our&.l instruction of o.rtorlnl hyl'lortonsioo ""'' ito 
rovorsnl. JI.Der. ,T. Physiol . ~17: 10-:'11. 

Ronson , 11 . , r.reen.ood, '1.'1. 9Jl<l Klonchu)l, ",1>. (In rren): 
Tbe T'elnx~t1oo Poaponoo: f'sychol'lhys1olor.1cal Asnnct~ 1\l'ld 

C:lini c:nl OTUJliC:a tiODII. f'ayc ... iot. 11ed. Jn Pr088, 

Boosoo , •L, nerd, ,T,A,
1 

•tor11o, l'f.H. nntl Kellor hor 1 n.T. (11'171'\: 
'Rohoviourn lly induc:O'I 1\~rtl'losioo io tho s quirrel •roni'"Y. 
Clrc:. Ros. Sul'lnl. 1: ~r.-~7: 1-~1-t.?r. . 

Ilona on I II. • llortl I J. II. I "or so. ". IJ. nn<t !{ollor ber I n . T . (lOr.'!) : 
'Rohnvior ol 1nrtuct1on ot Artcrt•l bynortonsioo and its reversal. 

Aner . J. J'bysiol. ·n 7: 1n-·u. 

"onson, H., rtnrzotta, 'l.P. , :utd Rosnor, n. f! . (1'171\): 
noc:roosod 'Rlood Prqssur~ ~~oociotod with tho RopUlor Plicitatioo 
of tbo Relaxntion ~oanonso: ll study of hynortoneivo eubjectde. 

rti 1 Vol 1 ~tress ~n 
In: r~nto~norary nrohlons in c~r 0 ony, • · v rk 
f!crt • od1 tot1 by n. R. El vt t "". "'l:l-103. Mt . Kill CO ' !low o ' 

Pulurn. 

(lf73): Docre1111cd 
suhjec:ts who ~rocticod 

tolic Plood nrossur., in Rynrrtol18ivo 
sya I t • .,. ·~· •· 

1 J Clio nvos • ·"' · .,. · "~· oodi tnt on. · • 

n "\Dfi 'lchwart z;, 0. r • (ll'l?l > : 
'looaoo, 11. , 1b!l.,iro, n., OtJTSI'?, • ,. thrO'I"" onoraot conr11 tiooin .. 

11 hl~ I'IT1'18DUr · 
~c:ro~od sy~to c with ••~•ntial hypertension, 
t~chnJqu • in .,att~nts 
"c. 17~: 7l0-7t:'. 
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ncrr,ot!38ch1 , 'l. , l.ongon1, A.". (1"71): 
onx1oty: Exneril:l'lntnl atu•liea in 
Aller. 'onrt J. '1r.: ~q~-1"11 . 

Ca-~1ovascular ovonts in 
the conscious doo. 

~lock, A.». (lq~~): Cardiac cood1t1on1no in c~aroctorizo~ do~~= 
qelat1onsh1~ botwonn honrt rate on1 akolotol bo~vior. 
In clnsaiclll cond1t1on1n,. : .~ synt'oa1ua, edttet! t>y 
W.P. Orokosy, New vork. 

lll~r, O.A . , Olovcr, ~ . r ., nroen11~ld, A.P.~. nnd Poddie , I.C. (11\,9): 

Tho .\ct1vatioo o• cbolinoroic VODodilAtor ' 1orvo'l tn the t'U!18n 
Por oarn during onotionnl Rtroaa. J. Pbysiol. 1~~: e1~-~~~. 

~olmo, ~., Novontny, J. (lqnn): Coo~itionod r otlox octivntton 
ot tbe aynpntbetic cbolinor~tic voood1lstor ooTVQS to tho •lo~ . 
Acto. P~yaiol. Scnn~. 77: ,R-~7. 

3okaor, ~~bi Pon ?.ion (1~?): In: ~ron tho world o t tho co~holah. 
l~odon: V1'11no Prees on~ ~otor Owon. 

Iloot~hy , 1'1 . 'l. , norkson, .1 . 
onorry ot notobollsn 

and Vunn, v.L. (1P1q): Ftudioo ot tho 
ot nomo.l 1odtvidu:lls: to atao.dud tor 

has~l aotnholiam with ~ oo~o~r~ 
Allor. J. nbyoc. tlfl: '"" . 

for clinical n~~licotloo. 

q l'l!:'i). OXygen coa3UDntton Rnte and 
robbia, O.'l. a.nd Altebnlflr, rr . Z. (\ · 'sc l'ill· tr"t-1t:?1. 

~l~ctroeacenbalot'ra~hic etnae ot sloan. · · 

1 od
•l ot voluntary control •~nliorl to 

~rou..,r, T. (ln71): Gooorn ~ n 1 . dl noculor chanr.~'~· n. 
tho ~~ODOBIIDA Of learn~d cnr OV d b D .A ObriPt 
C~diovaaculnr ro•cho.,hveiolo~: 01ttr Y • • ' 
A. ''. f\l".c1t, J. nrunor nnd J.v 1!1 CllJ'., • Ch l cfUIO • 
Aldin ~ ~b11eh1n~ Co. ~n. 1t:~-1~1 · 

J, (1~1~): •noontinl 
with a ne~la~ on thn 

100
, nan~o1yno~1c obeorvatlona 

hy~ort~'~na . Lancet 11: 771-771. 
~nthor.oaoeia. 
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arunner, •. Cl~n): ~oinforce~oot stronPth in classical coo~itiooinr 
of lo~ flexion, lre~ina nnrl benrt rate of cats. 
~of1ox ': ?.1-31. 

OUrrow, T . (1q1q): ~yno~rarh studies ot nbyaioloeicnl 
(Posnirntory) ronoo~itaots in Two Ty9es of Attontionnl 
A1ontnt1on. lla tul"ff 11"': 15"'. 

Purton, C .f.. (1"7~': l'hvsio1o~ 1U1d •Uoobysics of tho circullltion. 
Cbicogo 'Yt"nr "oolt nerl. Publishers. 

l\ut1er, C. ( 19"':\) : In Woo torn 'lys ticie~. Lontlon contab1o. 

r.annon, W.B. (1~14): 
to nnin nnd tho 
15A-17'l, 

Tho ooorgoooy function o! adronnl oodullo 
~n1or onotioo~. Anor. J. ~ya1o1. 31: 

-- (lq~O): 

!low York. 
,od1ly chooros 1~ noin, hun~or, Jeor ond Ro~o . 

A..,nlc t on. 

(~qn~): Tbo •~Y of 
exneri~oc~s in notl1ca1 

tnvostiPotloo. A actonti~t's 
ar~h ~·o~otoo-u~o-Th~~o• r oso ~ · ""' • 

"Gfoor. 

osnons~> to nuiiCUll\r 
Carlaten, A., r.rtoby, C. (10~~): rt rcul~tory rCh 1 . C Tho~~~ 

oxoroiso in "lUI. <:nr1n~!te1d, J1Uoo1~ • or 08 
• • • 

Cb'Ul, "· (10"1)• 
"!'rtocoton. 

A aourcn hook to rbtnose nbylosooby. 
~>rtncoton Untvnr~tty "ross. 

Cb~, c.v. (10n1): In: rronrtvlty and Taot~~. 
Now voT)':. 

Juli'ln l>resa. 

Clark.,, D.l'. (11"7"i), ltx~trctao ""''tolor.T· 
Eo,.lt>wood CU ff1, lfn• Jouoy · 

Prontico-nall, toe. 

C'.obh, q. , -.080 , n. tt. ( 1"' 
~tnbetna 1., nlr tr~Cttc 

'Aihct~, rt,J'. (l'l"'l): J\oVOlO'InOnt of 
for collulftr nauro"hyoiolorlc 
~~•lex 1: ~1-no. 

n v~rtobrato cxnnT1Mnnt"' 
atudlol of l"arntn~ cnn~. 
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Cohen, D.A. (1"17 \): In: tfournl nnth1rl\ys aud 1ufomat1ou at tlo• 
oodiating a conditioned nutono~ic r~anonso. In lwcblc nod 
nutononie norvoua ayato" roaoarch. ~ditod ~Y L.V.ntcara. 
How vorlt. nn. ?.,:l-:l7~. 

(1~7~): Anolyoia of tbo ftnol co~n nath tor b~nrt 
rote oonditloninP. In Cnrdiovnscular naycbo.,hystol. 
nn. 117-BS, 

Cob on I D. n. and 'locdonllld I R. 0. (l'l71) : Oo:sa var1o~lt> 1\ffootinr 
or 1ont1nq and cond1t1on'ld hlln.rt-rate ree'lOnsea in tbo ... troon. 
J. Conn. Physiol. 74: 1,~-113. 

Corley, ICC'. , Ahio1 to''l., Path, H.n.c., Houcl-, H.P. , lirconhoot, J. 
(1n71) : £loctrocordioP.rn~b1c on~ card~Ao nornbologicol chon~es 
ossocintod with onv tronoontlll ot~OBII in 11qutrrel oon~<oys. 
Paychoao:~~. 'led. 3!>: 11ll-3A4. 

Crllailnoclt, A.B., nnd noll, J ,I\. ooo;n): Physiologicnl chl\ll'>OII 
aaaocinted with bynnoais: A roviow o1 tho litorllturo since 
191\8. Int. J. Clio. Elm. llynno. 7: 0- 50 . 

Cruz-roko, ~. (11\AO): Fnviro~~ontol intluonces and Arterial nlood 
nr~osure. Lancet 11: 10~-qo~. 

'lllbl • 
I "" or d 1 y J) rtoino "· IUid Loitl, f' . (t<>F~H: 
#. ~ • ' nu o n • • . ' • • 71"i 71F 

'lynortcnsion nnd stress. llaturo "1°: - • 

Oan•a R c •"d 1(--•or J ~ (1~1~l: ~kin rosistance 
• • • - ~ • • • 0 11 · 1'"-'ll. 
bynuotic etatos. J. r.on. aycbol. · 

dur1D~ 

b~toy, ~.~., ?oshDu~b, ~nr., Onlvl, 
~a•a•an: A vo~lc oxorcle~ to 

c.P. and Vt•okar, ~.L. (1~~ 
"ooa~"crnont ot b,.,nrtnnt'\on. 

An~io1o~ .,n· 1?~-111, 

~e~~r, n.r.. and Poeeo~o~. r.n. 
~ctie ~cl~ in huaon blood. 

(l" 1.,_ 11). Tbe difltri~·ltlaft or 
J Pb•810l. 11A: 7-11. '"or. . , 
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Tludloy 1 T'I.L. 1 Rolaoo 1 T 11 "nrtia ,.. J 
Chanees i n reen1r~tl~n ~qsor~nt~d· and ~iol9y l r . ~. (lnC1): 
e.,otion 

1 

nsine nn•t f!Xflrcillr 1f1 tl't b)")):f i cftl l y 1oducot4 l)sychoaO'l. "ed. ?~': .,,._-;7 , 

'lyla:1u • R · A. ond G~tsh .., 11 b~crtoooi ' .. (1D~O): rx~erloentel naycho~onic 
otiouli (~o:ibl~~ ~rossur~ changes eooditionod to "oioful 
" · e '!:O • nooia). 'lul1ot1n of tho Johns 11ool·ios 
.osoitnl 107: 7?-nn. 

Oyl'.non n f, G t I 
1 • '•• nnt 1 "·' .••., lllllitonorn, J.C. (195'1): r,onditioninc 
ne e~otio~nl eonsiti~ation and ~iltoreotiotioo 
J'aychol. Hooogr. 7n: 1-17. · 

Eicb, R. ll., Cuddy, R.1". , Riou lynn, 1" . and Lyons , n.n. (lP""): 
~oonodyncaies in lnbilo l'tynortonaioo. Circulntioo 14: ~~n-107. 

J:l1ftdo , ''· (lll~A): In: ll"\\'lortftlity nod J>roodon Trnnsloto<t by 
~.R. Trail~, London: Rout l odso an~ ~on5n naul . 

r11asaoo , q,n., Li odnrose, r., VunftB, ~. (10~~): nonros~otntton 
in tbo b)"))thnlNOu& nnd tho ootor cortex in tho do~ of thn 
syn.,athotic vuottilntor inflow to tho al:o l otRl nusclo . 
t.ct'\. l)hyeiol. "cnoi. "7: 1"-17. 

Pl t ator, A . ~. 
1 
Van1~rcar, D.P., Cchnoide~an, N. (1"70): 

rlnssi cnl cooditioninr of boort rato ~i~cr1~1oatiooa uatoP 
aubcortic~l olectrtcnl ati~ul,tinns as cocd1t1oo~ and 
uncnnditioood ot1nul1. r~yaiol. 0 9hav. r.: 501-5~~. 

~ll iaoo, G.~., 7.anch~lti, A. (ln?t)· r~nathotic rholtncr~lc 
vasodllnt~tion in nuacl~'' e~coiftc a~nearaoco durin~ 
cooditioood r.ovonont. ~atur9 (Lood.) ?1~: 1"1-1?'> , 

F.atabooka, r,.". (1~1~): Thn "'ycho"elut~ic retlox t o hynno•t•. 
J. ~o. ~aychol. ~, l~0-1S7. 

P.n~ol, D.T., n1ooc~~r. •.n. (1~7,): ~~nllcnttoo of onoract 
cond1t\onin~ tochntnuaa to tha control of cardJao arrbyth~1AB. In c~dtovnsculor nwycbonbyatol~ edited hy 
n.11. 'lbrUt, 1\.!1. •nne', '· rbiOftiiO· .llldino PUhlUh1n" 

rAmn~n7, 4~r.-47f., 
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F.vnns • C).Jl'\ ''ntauoka {19 \!l): "ot11bolic r:ost in a li'Orkina l''lart. 
J . Phya1o1. 4~: 57~. 

'Polkoar, "1, o.nd Rub1noto1n, r .I'. (111M' ): f'nrdiovasculor ottocta ot 
ncuto nnd chronic st1Mu1ntionn of thP hynotbnla~1c Oofones 
Aron in tho rst. Acta. ~hyoiol. Poand. no: 4~-57, 

rorayth, R.~. (lAr~): R1ood nroaauro an~ Avoidance eonditioainw, 
~ study of 15-day trials in thf' IU\oauo '!onkev. "•yeholn!:l. 
·~d. 30: 1?~-135 . 

(1~~9): "'lood ~roaaur•s rosnonaos to loa~-torn ovoidaoco 
schodu1oa in tho roatroinod rhonus l'lODJfoy. Paycholo,ot. •rod. 
11: 3M-30'l, 

Forsyth, R.P. (lCI ''ochoni&l"'l of tho cordiovaacular t'IIII'ODOea 
to onv1roncontal strosaoro. In oordiovasoulor naychonhyato1oiY• 
edttfld by P, 1\, Cobrat, A.lf. nlocl·, J. Remer, ODd L.V. Oicnro. 

!'l'flDch, P..". (Tl'ana. > ( 1 'l!'ll'l} : Tbn way ol. a PilGTi.cl; llo• York, 

R•ohul'y orosa. 

P'rtnd::aan, 11, AD1 Rosonnan, "t,H. (1<'1511): Aaeoclotion ot anoc1tic 
r.vert ~hav1ol' l'&ttel'n with Bl~ an~ car~ovoacular tin~i~a. 
J, Jl"'Or, 'od , Aast>c, 1 ~CI: 1 :>"'1-l:l'lA. 

~>'1' bli .. ,. --d 'Dull tan, JI,J> , (l'lt;!'): Re-oxooiaaUoa o c,, r.o., Tara::i, n .•.. ~· , .,!\7 ot t!lo her~0'1ynM~iCII ot hyoortoaaion. An!lr • J • '!od · 0
• - • : 

'1-'31, 

Pujt~nva, r. (1«1~~): In: 7~n no1 C:hinto. lie• vorl'. 

Pbiloaonbioa1 Library. 

t:t~::S.,.,l 'In Slaoa C c:cotch , II., an~ Abriii1IOD, J.l'. 
• • • , • • , ft." ~ulu A!lul t•. 
llrhnni:r."'Uoo lUI~ nynortonaioa M'<> • 

(lflt''>) : 

J, ~roo. Die. 1~: ~7-7n. 

ot the condtttoaal 

A.r. Cl"'""'>: tntroduc tton of 
~~1~•. L.A., Poft , n.!. , ~d Pa~~nr, ~~ lnoludln~ a tran•lnttnn nf 

A I thotl ot •oniiiJT 1 "" ""·11 •Jeeu a tory no r.ar~tovoao. n11•. re11tr•. ,.u • 
~r~t~k~tt•a orsssnal ""~r. 
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roeraor, ll.J. nnl1 Sc:>tch, II.A. (1fl~1): 'nle e~:~idcniology ot 
oaaontiol hy~ert4no1~n. A roviow with aoocial ~ention to 
naycholo~ic and socio-culturnl tftctora. J. Chron. ~ia, 1r: 
11 '11-\1 1". 

tiellhorn, r. (10"'7): 

1ntflract1on"J, 
In: Princinlo~ of Autonoo1c-s~~tic 

l!innoroolio. Uoivoreity ot llinnoeote Drnu. 

Gellborn, £. nni 'lficly , ".F. (1"7"): •t.,oticDl 8tstee of 
conactouot,u.JO: t:ou:-o'lhyoiolo~icnl And clinical IIJinoctll • 
• T. ~lorv. "cnt. T1111 . 1 ~I\: 1'l~-4'l"-. 

f'reltlblatt, ".,Lynch, .l., '!n:ro:nl, P.:>. nnd Ruopervi11ft, w.w. (1113•1): 
Studion of oxnorinontnl hy~ortoneioo. I. Tho nroduction nt 
~orsietent olovnt1on of eyetoltc blood nreeeure by oeano ot 
Ronnl Iochonia. J. I!JMor. "od. 5!l: 3·17-17'l. 

roardou, T. , nod 11fc.torbouoo, A.'' · 
hypertonsivo honr dillo~so. 

(lOOt!): ~'J'll&rtooaion end 
J. Chron. Dio. 10: 1~9-1100, 

Oorton, R.r. (104~): Pby~1olnvy nl hynnosio. reychiotrto 
Ounrtorly ~1: 317_,,,, 1fi7- qs, 

Gr'lhB."l, J.D. n. (1<145): rtrh blood .,rPIIauro n.tter b!lttlo. 
Lnncet ~1\3: ?11'\-~40, 

tirollonn, A. (1<1~0): 
out.,ut ot DAn. 

rhye1olo~ical •oriattone in tho cardtoc 
•· T ftbyaiol. n~: ~1-~1~ · ,\...,or. . . 

n " • 1'1 t t' a and "cf'luro '" ,,.,ctoto: 
Ciroa:r:, IJ.J. llnd PU"Dor, 1\,R, (1 7 >· hit 1~o· ~l"-11'1. tnxtnty study rovi~ito~ " rlt. J. Dsyc n · ' 

Out,rum, ••c •• !lon!!on, n. (lf'l7 1): 
=~d Ayat~~1c artortnl hl~t 
511-!'151. 

Jn~oroction of en•tro~ntal tactora 
rree~ure: ~ ro•io• ~~lcioe ~n: 

-~~llton J A (lf'l~2): ~oycbn~byaiolo~y of 
' • • q Un;o t. r~reonality nnd ~ohavior ft • 

~100<1 .. roa•uM 
oaycboaa". ""d. 1 : 

J n qrady, J.V. {ln71) 
I'OUTto A I' ~!.l11n~, "·J., Findlay, · · !-ttude daily, 1" hour ' • • • t l4rpn n~,.. ' 

Jnstrunontnl conottt1on1n1J 0 bOOn. "ct. 111": 17'.-177, 
hl~ nrea•urn ~lnvnttonn ln tho ba 
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qarrJ~, ~.F ., ~n~?lov , ., r~-et~r ~ lJ·? ~ 
"•J:lt ., I"' (1" .. .. . -l'e8.!1'11!, ., llJl•l 

· • • • p·'l): ""'D"~'lnnn to "'"Ye.holo~c .rtrn1111 tn "arson'! 
who aro ~otenttally ~Y"~rtnn11tvn. ~ire. 7: ~~ ~-~7~ . 

·' . ~ (l"P'"'): /.utor.or> trnt .,f .,,.~ !lln'la. 
~"YCho.,hyeiol. ~: r,.,r 

'lllwJ.-ins, "·"· • 'hJryf'I•Jr , f'."., '"'31\ncP, r."'. , .,,.al, .,,,, mn·' 
'l'lln.,n11, ". "'. P l'r~) : "'"ant· o'•tn reaiato..nce ,.urtn~> 111"0.., llJlA 
·~on.,in~>'. ~ct. 11": ,.,,_.,. 

"oi n, l>. 1.. (l"'ttO): Foart ratn conrt1 t1onin<> ta th11 cnt an1 1 to 
T'llnttonaht~ to nthnr "hyqtolo~tc~ roo~ono~o . 
"oycho'1hyo1ol. ": •r.r -1r 1. 

ronry, J . ". a.rvJ Cangel, .1 .r·. fl"""l: T'avohottoci lll fao'.ors in 
?'IDential hy~erto~ton. ~ecnnt ~~t~onio1o~1o ar1 J~i.,al 
-X"'eri .,.,ntal Bvi !lnnco. ...,,r. ,T. rnt •en . .,.., : ~71-'""'". 

""nr y, ,T. "'·, •onbn-t , ,T . "· n.n·' "t""h'ln'l , :> , '' . (l'l7"): 'rb" unn of 
nsyc'lo'locinl stJ-•tl t to J n ~u~" -.rolon-•A 11)71'tot1c b,-.,ortooeion 
in .,teo. r>aychnniYI. "" ·•. ""' • ,,...,_,, .. • 
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Conf1n1o f'ayehiot. 1\: r~-~C'I. 

rol:')Oa. T. n . • 
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Jacdbson ~. ctn10J s rns rroKT~••t•• 
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APPENDIX 

Exp~1mcntal Protocol 

All fectoro that tend to offect the outononic response 

in the four basic elements descr1"1ng pattern nre cArefully screened 

the Relaxation . R ceponec Technique: 

( 1) Environment 

Quite , calm, with minimum distractions 

- Constant tempernture of About 27°C. 

ntmoophcric pressure ! 10° Absolute 

Well ventUnted 
Neither too dork nor too lit 

(2) A mental Device 

Visual or 
Audio 

Depending on the experimenter's discretion; 

if nudlo , o ougqosted montro repe~tcd ~th 
cxplrotlon ror 20 minutes with the eyes closed . 
Ir visual , on object to gozc ot for that 20-minute durntion. 

(3) A Passive Attitude 

No active nvoidoncc of distraction 
Concentration on the audio visual device 

- No I·Crrinooo os regards hOI.' well it is performed 
Mointolnnncc of "Lot it happen" nttitude. 

(4) ComfortAble rooit1on 
l hnt nllowo minimum muscle otro1n 
But onounh strain to distract sleep 
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Optimum iliofemoral ~ngle of ebout 105° 

Soft props to surround the vertebrae and head 

Moreover, the follnwinq precAutions ore observed 

(1) Proper orlcntetinn of subjects regarding the purpose 

end the value of the research. They are to be educated 

about the procedure end given enough time to understand 

the working of the opp~ratus. All these were necessary 

in order to secure their maximal coooeration and 

mot\vetion. 

( 2) The time of th~ experiment is noted end the doto cntcgoriz~d 
accordingly. 

(3) Sex, ooc ond diet ore noted Rnd noted for reference in 

the diacusoion 

(4) The medical history ie tnken prior to expcr1mentot1cn 

(a) to build o psychological confidence in the nubj~ct 
(who would genuinely feel you ore trying to help) 

(5) 

(6) 

(7) 

(B) 

(b) t Ct 0 
nlcture of your subject 

to nllo11• you cone ru ,. 
in such n pcrspnctive thnt renders the final 

onolye1o onay . 
t th

at ~oy introduce discomforts, 
Avoidnnce of ony equipman the rcloxot1on reoponse. 
so thnt m~naurt con be token during 

Equ1pmnnto oro cnlibrnted pre-reloxat1on nnd post
oyst~ntic error. 

reloxotion to forestall ony 
nny med1cnt1on 1f in tho 

Subjects shall not be under 

normoteno1ve close. to ,.,;~ulo be mode only ot 
Olood prcooure meosurrmcn ,. 1 us nrrythmio 

n the arrecto o a n 
Inop1rot1on (to nn the rcepi rntory rythm). 

ccorn "ny1ng 
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Expe~irnental Paradigm 

Volunteers are tal~: 

n~e ere about to me~sure some of your body functions 

considered useful to the current research that may invariably 

turn out to be beneficial to oll of us. Please, your cocper~ticn 

uill be much needed. All you need to do i s contained on the 

blackboard in front of you. You hove nll the time l n this ~orld 

t o reAd And understand lt. Just give a nod if end When you 

hove satisfied yoursel f . 

On the Bleckbonrd: 

"You ore welcome to proctlco the new technique that i s 

1 d entol tensions. 
me~nt to relieve you or oll your phyoicn en m 

Plcnee 

(1) Sit down quietly in the place provided and moke 

(2) 

(3) 

(4) 

( 5) 

your~l l f very comfortable. 

Close your cyco to shut out 
the d1stroctions or 
wont you to be dlotroctcd. 

thio environment. We don' t 
from your toes end 

Rolox your muaclco beginning 
k to your face. 

pro~rcseing through your trun 
soma time end qrRdunlly 

Brnnth deepl y i n ond out for To make oure 
allow tho nnturel rythm to take over . of it. 
lt tokes over 1& by boinQ possi vol y swor e 

ur mind. Let lt be a s ingle 
Choooo a word in yo ·vES" or 0 loved nnmu. 

I "GOD" •. , 
oylloble , like "ONE' • 
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Thio monoayl~bism is for convenience. And the 

exercise is to aid your passive brEak of distractive 

thought trein. 

(G) Coll it to yourself with each component of the 

rythm: I~ OUT, IN • •• • OUT end let each word or 

montro come out with the OUT . 

(7) Continue for 10 - 20 minutes . A tap on the table 

tells you ~bout the expiry. 

(8) Still close your eyes end oit quietly for five mora 

minutes in the some passive attitude. 

(9) Do not worry whether or not you ere nr.hioving o 
deep level of relnxntion. Just permit relnxot1on 
to occur ot ito own pace; but when dlstrect1"9 
thouQhte occur, ignore them end concentrate on th~ 
word you ore calling. 

(10) Now onen your oyce, otill rcmnin109 calm. 

On the Recording Panel 

Pre-oelected 1nd1cot1on of Reloxnt1on Response is ~tchcd 
out for oe revcnled by tho Pilot Studies ln the Respiratory Rote 

Pnttnrn, r"sist~ncc end clectroQncepholo9rr~. 
~ psycho-golvnnic akin " ·• 

Then 

( 1) Blood preoouro 
expiration 

mensurcd ot 1nsp1rotlon or ot 

(2) The Hoort rote, or the puloe rote 

(J) Th~ eloctrocordo~rom 
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(4) The cardiDc output 

Fron where compurntlon ~rc m~de obout 

(5) Cordlcc work 

(6) Peripheral reeistnncc 

(7) o2- coneumpt1on through regression correlation 

of Hoort rote 

(6) Cerdlnc efficiency 

(9) Cordioc work Index (aurfoce area reed off from 
a normoqrnm) 

(10) Cerdinc output Index. 
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