A Unified Theory of Life




r
A UNIFIED THEORY OF LIFE

CONSCIOUSNESS,
CREATIVITY AND INTELLIGENCE
IN BIOGENETIC, MORPHOGENETIC AND CULTURAL-EPIGENETIC

EVOLUTION

vil., I ~XNp VoL, II

‘A QUANTUM-MECHANICAL TRANSITION THEORY OF EVOLUTION

WIATTI-NAFEESHUREFR

M. E

EY INTHRA-PULLICATIONES, VIEWRKNA-ZTOCKRHOLM

G 1987 EBY Ix
ISEN 2-900514-007

1St EDITION 1987
TITLE: ANCOETZ ZUR P”‘L.,~(TT SCPE\ UND OKTOGENETIECHEN
KREATIVITATS-EVOL UTIOG CHEMISCH- PHY IKALISCH
UKD HUMAKLEIO IULHL SICH

AND EXTENDED EDITION 1988

UNIFILED THEORY OF LIFE




(@



INHALTSVERZEICHNIS/

TABLE OF CONTENTS

115



A UNIFIED THEORY OF LIFE: VOL. I

BOTT0. ittt tiieesesneansstoansooseoansnsesesunsoossansesaaassssssasansssaassssanssssstanses 7
Das Gehirn als Vorbild

BEGLEITSCHREIBEN/LETTERS OF ADVICE: e 9
Dr.sed. Bujatti-Narbeshuber, Vienna, Austria; Univ. Prof. 6. Pandit,
New Delhi, India; Univ.Prof. C.P. Enz, Geneva, Switzerland.

DETAILLTERTE STELLUNG AR E B PRI s Lttt it i ereenrrernersonsetnnsnsennnns 17
Univ.Prof.W.Birkmayer

BN T 22
DANKSAGUNSEN/ACKNORLEDGEMERTS Lottt ttitiiiiee ettt e e er s 24
ABSTRAKT-PUBLIKATIONER/ABSTRACT-PUBLICATIONS ..ttt ettt iine e, 21
EINFUHKUNG UND ZUSAMMENFASCUNS/INTRODUCTION AND SYNORSIS Liitvriiriiiiiniiirerreinennnnnns, 40

Eine quantenmechanische Losungsmitteleigenschaft des Wassers als
Ausgangspunkt fur die Vereinheitlichte Theorie des Lebens (UTL)

R 3 4 1 1 53
B UNTE Bl THEORY OF LIFE I tiiiutnvnitvtttieneererseneeeacosssaresasneesosenenensonnenis 56
Schrodinger’s Preparations for: The Unified Theory of Life (UTL).

The fundamental Onto-Epistemology Paradigm (OEP)

B33 7 . - 70
Philosophy as Science I

LT R AT R REF R N CE S ittt ittt iitttet et enetseestnsaenensseeseenasesssnsnsnsnensnss 71
A UNIEIED THEORY OF LIFE TIt itiiinitvitinenenrenneneaseensnsesnsorosssensasnsnsnsnrnens T4
A Quantum-Mechanical Solvent Principle in the Evolution of Life

BN 820 89
Philosophy as Science II

LT R AT R RE R R S 1ttt ittt tie e i re e e eneenensaneansnrnnrnenesnsnssesnsens 90
B URIEIED THEORY OF LIFE TIt L iiiitiivriiinenietnrierntserensesnsasnensnsssnensnenenenenss 95
Genesis and Development of: The Unified Theory of Life

LT E R AT R R N LS Lttt ittt vttt et ettt ettt s et esenensarnenenenenenens 108
L Lol G 107
LR U N 1 R - o A S 112

116



R e e A e e A e SR e e e

A UNIFIED THEORY OF LIFE: VOi. 11

TRANSITION THECRY OF EVOLUTION: .oivurtirnnurnnnrenennunosesasesnnnsnnnnnsesosonnansesanns 118
Schlisselbegriffe und Zusammenfassung/Keywords and Synopsis

L A o o1 1,3 L R R R 124
A UNIFIED THEORY OF LIFE IV ottt it ia e s e aas 127

Human Morphology, General Eco-Transition Theory and Creative Intelligence.
An Inteqrated Approach to Evolution Theory. Part I.

DIAGREMNE/FIGURES 3 (1-3) ittt it ittt e a st n e et abeas 140
LITERETUR/ REFE R N B v vttt ittt i it ittt ca e rae e ratanarsstaasarsusnass 145
B UNIFIED THEORY OF LIFE Vi Luiuiitiiiit it iiiat e snsnsatsasitsasneiaoness 15

Isokinetic Relation in Molecular Chemical Tunneling for Teleonomy
in Bio-Systew Compensation-Constraint Co-Evolution.
An Inteqrated Approach to Evelution Theory. Part II.

DIACRANME/FIGURES 4 (12 it iit it rnie it aaneant e riesatantsntontennssasrnnes 162
L T RAT R RET RN S Lttt i i s i e e e e 1¢5
A UNITIED THEORY OF LIFE VI orriitii ittt is i cnasaanas 170

Naxwell's Demon in Compensation-Constraint Co-Evolution:
Froo Early Soda-Salt-Ocean to Conscious Creative Intelligence.
An Integrated Approach to Evolution Theory. Part III.

LITERATUR/ R EFEREN LS Lttt ittt ittt ittt e et saranranarsntassstasnesneissronanaas 180
A UNIFIED THEORY OF LIFE VID: tuininiiniini ittt esisanissasetsnnansionnes 184

Systen Unfoldment in the Transition Theory of Evolution.
An Integrated Approach to Evolution Theory. Part IV.

DA R AR /FIGURE B (1) tttitiirt et innisaasnssansatsonnansssiansastotsasesaninesnesios 203
O ] 3 o8 0T R R R R 264
A UNIFIED TEEORY OF LIFE VIIIt oottt ii it iiiiiaa it 2

The Interdisciplinary Position of the Unified Theory of Life

L T N A0 3 o T R R R R 217
NACHEORT/CONCLUDIRG REMARK S Lottt ittt ittt e e e sasanreaasansannsos 218
L T TR 1o 8511 - R T T R R R R R RPN 220

Design for a Systemtheory of Man. An Incentive for Further Research

POSTER PUBLICATIONS: Palt II oivenevniniiiiiiiiiciiiiioniietsaietsiiieiosiesaenaananss 241



Transition Theory of Evolution

Bujatti, M.

1987

118



SCHLUSSELBEGRIFFE UND ZUSAMMENFASSUNG/

KEYWORDS AND SYNOPSIS

1Y



RUNNING HEADLINE:

Integrated Approach to Evolution Theory

KEY WORDS:

_ Epigenetic system - Darwinian evolution theory - Maxwell's

demon - Isokinetic relationship - Morphogenesis - Creative

intelligence - Consciousness - EEG




Ansatz zur phylogenetischen und ontogenetischen

Kreativitdts-Evolution aus chemisch-physikalisch und

humanbiologischer Sicht.

INHALT: Ausgehend von den quantenmechanischen Anfangsbedingungen
des Loésungsmittels Wasser wurde die isokinetische Beziehung der
Enthalpie-Entropie Kompensierten EYRING-Transition (EECT) im
energetisch-entropisch fluktuierenden Milieu als entscheidender
Faktor fiir die Evolution lebender Systeme eingefiihrt.

Diese theoretische Argumentation wird erhdrtet durch eine
Zusammenstellung experimenteller Befunde von Energie-Entropie Kom-
pensation, die auf den relevanten Ebenen der biologischen System-
organisation vom L8sungsmittel {iber die Makromolekiile bis zu den
Funktionen der Neurotransmitter und in der elektrischen Aktivitidt
des menschlichen Gehirns nachweisbar wurde.

Dieser letztere Befund wurde durch die isokinetische EEG-EECT--
Analyse erméglicht, die das menschliche Nervensystem auch in
seinen speziellen Leistungen auf neue Weise statistisch .
physikalisch zu charakterisieren erlaubt. Es handelt sich dabei um
das vorldufige Ergebniss einer computerisierten EEG-Darstellung im
Versuchsstadium, die ein Studium der als Ruhe und Erfiillungs
Reaktion beschriebenen Dynamik homeostatischer Selbstorganisation
erlaubt.

Weiters weist in einem energetisch-entropisch fluktuierenden
Milieu diese quantenchemische EECT alle Eigenschaften des
Maxwellschen Ddmons zur Negentropie-Selektion auf und ist damit
zur chemisch-kinetischen Definition von epigenetischer Transition,
Mutation und Selektion als biologischer Basis von Kreativitdt und
Intelligenz geeignet.

Sie fihrt damit weiters anhand des Parameters der isokinetischen
Temperatur zu einem im EEG, experimentell, statistisch thermody-
namisch nunmehr falsifizierbaren, Modell des BewuBStseins und
seiner verschiedenen Zustdnde, einschlieBlich der Entwicklung zu
seinem gedankenfreien, rein transzendentalen Zustand.

Letzterer stellt sich in diesem Modell als der teleonom
stabilisierte, isoenthalpische Spezialfall des makroskopischen

Quantenzustands der Energie-Entropie kompensierten Transition dar.
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Dieser makroskopische Quantenzustand hat als physikalischer
Trager fiir BewuStsein in dieser letztendlich quantenfeldbedingten
Eigenschaft des Wassers seinen biologischen mikroskopischen
Ursprung.

Als genereller morphogenetischer Faktor oder Invarianz-
mechanismus, in seiner Bedeutung untrennbar vom Genom, als
evolutiondre Bedingung fiir den Vorgang der Proteinkonformation
erklirt Kompensation den experimentellen Befund der zumindest
ebenblirtigen Mdglichkeit zur phylogenetischen Stammbaumerstellung
ausgehend von den Hydrophobizitédtwerten der Proteinsequenzen,
neben den iiblichen genetischen Verfahren.

Weiters wird sie als homeostatischer Vorgang in der
Compensation-Constraint Coevolution oder Verhalten-Gen-Koevolution
dem bereits quantifizierten Effekt von Verhalten auf die
Beschleunigung der morphologischen Evolutionsgeschwindigkeit
zugrunde gelegt.

SchlieBlich wird EECT als biologisches Kriterium herangezogen
fiir die stammesgeschichtlich, 6ko-morphologisch und
6éko-physiologisch begriindete, auf der Ethologie des
Appetenzverhaltens der symbolkonditionierten angeborenen
Ausldésemechanismen des Tauchvorganges beruhenden Physiologie der
menschlichen Kreativitdt, der Gehirn- und Sprachentwicklung und
der initiatorisch-metaphysischen und sozio-8konomischen
Kulturleistungen.

Als fundamentaler Mechanismus der Mikro-~Organisation ermdglicht
es EECT, die moderne synthetische Evolutionstheorie mit einer
formalen, chemisch-kinetischen Grundlage fiir epigenetische
Vorgdnge zu vervollstdndigen. Dies schlie8t auch Ursprung und Ziel
teleonomen Verhaltens ein, welches mit der Stabilisierung des
isocenthalpischen Spezialfalles der Kompensation bei
physiologischen Temperaturen, dem Tunneleffekt des Wassers
entsprechend, begriindet wird.

WISSENSCHAFTLICHE ZIELSETZUNG: Ausgehend von der makroskopischen

Funktionsweise der Indolamin- Katecholamin Transmittersysteme des
Menschen sollte der Ansatz filir ein einheitliches, Kybernetik,
Thermodynamik, Neurologie, Biochemie, Anatomie und Physiologie
umfassendes Modell ihrer Funktionsweise unter besonderer
Beriicksichtigung der stammesgeschichtlichen Kreativitédtsevolution

entwickelt werden.




ERGEBNISSE: Dieses Modell wurde im Ansatz entworfen. Der dazu

fundamentale Mechanismus der isokinetischen Transition des
Lésungsmittels wurde den bisherigen notwendigen aber nicht
hinreichenden Bedingungen der Populationsgenetik hinzugefiigt, zu
nunmehr Transition, Mutation, Selektion, Rekombination,
Duplikation, etc. Daraus ergibt sich weiterfiihrend im Ansatz eine
integrierte Generelle Kreativitdtstheorie selbstorganisierender
lebender Systeme. Sie reicht isomorph vom isokinetischen Prinzip
des LOsungsmittels, welches der mikroskopischen, epigenetischen
Proteinfaltung und dem funktionellen dynamischen Verhalten der
Proteine zugrunde liegt, {iber allgemeine zelluldre und
interzelluldre Verhaltenssteuerung mittels der
Neurotransmitter-Systeme 2zur Ethologie der Kreativen Intelligenz.

Sie bedient sich dabei der mehr auf stammesgeschichtliche
Relevanz angelegten Theorie der Kompensation -~ Konstraint oder
Verhalten - Gen Koevolution (Generelle Oko-Transitionstheorie)
einschlieBlich der Ebene der funktionellen Oko-Morphologie des
Menschen (Spezielle Oko-Transitionstheorie) die mit der
Entwicklung der natiirlichen und kiinstlichen kreativen Intelligenz
und deren Symbolsprachen (Spezielle Kreativitdtstheorie)
einhergeht.

Flir die Humanbiologie ergibt sich aus den erworbenen
evolutiondren Randbedingungen terraquatischer Oko-Transitionen
zwangsldufig sowohl die typisch menschliche Morphologie
einschlieB8lich des als Transitionsorgan vergréBerten frontalen
Neocortex analog zu den Cetacea als auch (Spezielle
Kreativitdtstheorie) die genetisch fixierte und auf Isokinetik
Modifikation mittels selbstinduzierten Tauchtrieb-Etho-Physiologie

beruhende symbolisch-sprachliche kreative Intelligenz.

AUFTRAGNEHMER: Univ. Prof. Dr.Horst Seidler, Institut fiir

Humanbiologie der Universitdt Wien, Althanstrasse 14, A-1091

Wien.

PROJEKTLEITER: Dr. M. Bujatti-Narbeshuber, Osterr.

MERU-Gesellschaft, Interdisziplindrer Forschungsring, Stadiongasse

2, A-1010 Wien.
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Ausgehend von den gquantenmechanischen Anfangsbedingungen
des Losungsmittels Wasser wurde die isokinetische Beziehung
der Enthalpie-Entropie Kompensation - in einem
energetisch-entropisch fluktuierenden Mikromilieu - als
kritischer Paktor fiir die Evolution des Lebens eingefiihrt.

Diese Argumentation wird weiters erhirtet durch den
experimentellen Befund von Energie-Entropie Kompensation auf
allen relevanten Ebenen des biologischen Systems bis hinauf
zur elektrischen Aktivitdt des menschlichen Cortex.

Dieser quantenchemische Mikro-Organisations-Mechanismus
dient als Maxwellscher Diamon fiir Negentropie-Selektion,
welcher die moderne Evolutionstheorie mit einer formalen,
chemisch~-kinetischen Grundlage fiir das Gesetz des
epigenetischen, teleonomen Verhaltens vervollstandigt.

Als genereller morphogenetischer Faktor oder Invarianz-
mechanismus liegt er dem quantifizierbaren Effekt von
Verhalten auf die morphologische Evolutionsgeschwindigkeit
zugrunde. Ebenso erklédrt er die ebenbiirtige Méglichkeit der
phylogenetischen Stammbaumerstellung ausgehend von
Hydrophobizitdtwerten der Proteinsequenzen, an Stelle der
iblichen genetischen Verfahren. Er fiihrt weiters zu einem
experimentell, statistisch thermodynamisch nunmehr
zugéinglichen Versténdnis des Phidnomens des BewuBtseins als
makroskopischem Quantenzustand, der in der mikroskopischen
Energie-Entropie kompensierten Transition des Losungsmittels
seinen prédgenetischen Ursprung hat.

Dieser fundamentale molekulare Mechanismus der Transition -
zusdtzlich zu den Prinzipien der Populationsgenetik wie
Mutation, Selektion, Rekombination, Duplikation, etc. -
sollte eine integrierte Verhalten-Gen-Koevolutionstheorie
erméglichen. Sie reicht isomorph vom isokinetischen Prinzip
des Lésungsmittels, welches der mikroskopischen,
epigenetischen Faltung und dem funktionellen dynamischen
Verhalten der Proteine zugrunde liegt, bis zur
makroskopischen Ebene der funktionellen Oko-Morphologie des
Menschen mit aus erworbenen Randbedingungen terraquatischer
Oko-Transitionen zwangsladufig sich ergebender Morphologie und
funktioneller Etho-Physiologie der Isokinetik Modifikation

bei symbolischer kreativer Intelligenz.
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SUMMARY

Starting from the initial quantum mechanical conditions of
the solvent, water, the isokinetic relationship of
enthalpy-entropy compensated EYRING-transition of chemical
kinetics in an energetically fluctuating micro-environment,
was introduced as the critical factor for the evolution of
life. This argumentation is based on and corroborated by
experimental findings of compensation on all relevant
biological system levels up to cerebral electromagnetic
activity. Serving as MAXWELLIAN DEMON this gquantum chemical,
micro-organisational mechanism of negentropy selection
provides evolutionary theory with a formal, kinetical basis
for the epigenetic behavioural law.

As a general morphogenetic factor or invariance mechanism,
it underlies the quantifiable behavioural acceleration of
morphological evolution, the egqual possibility for
phylogenetic tree construction from hydrophobicity values of
protein segquences, as well as from minimum mutation distance
matrices and, finally, the phenomenon of consciousness. It is
seen as biological macroscopic guantum state manifestation of
the microscopic quantum mechanical enthalpy-entropy
compensated transition property of the solvent.

This suggested fundamental molecular mechanism of
transition, together with mutation, selection, etc., should
account for an integrated behaviour-gene coevolution theory.
It ranges from the quantum mechanical solvent principle
underlying microscopic epigenetic protein folding and protein
dynamical behaviour up to the macroscopic level of functional
eco-morphology, ultimately expressed in human morphology and

an etho-physiology based symbolic creative intelligence.
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Human Morphology, General Eco-Transition Theory and Creative

Intelligence.

An Integrated Approach to Evolution Theory: Part I. *)

M.BUJATTI-NARBESHUBER
Osterr. MERU-Gesellschaft, Interdisziplindrer Forschungsring
and Institute for Human Biology (H.Seidler), University of

Vienna, Althanstrasse 14, A-1090, Austria

INTRODUCTION

Ayurveda (CARARA, 1949; LECHNER-KNECHT, 1978), the
traditional, ancient Sanskrit body of practical knowledge on
life, having rich parallels in Greek culture where the
corresponding term is biology, considers consciousness as the
principal characteristic of living systems (ROSU, 1978).

This position seems gquite antithetical to modern molecular
theory of evolution, criticised also as Mendelianism and
Darwinism by now four generations of scientists as seriously
lacking an "inner principle" of evolution (for a list of
earlier authors see RIEDL, 1975). While rightly indicating
that, so far, no additional fundamental mechanism of
evolution has been found - or even suggesting that it cannot
be found - the exponents of the modern synthetic theory of
evolution, DOBZHANSKY, MAYR, KOSSWIG even, have to attribute
a fundamental ordering effect to a so-called "epigenetic
system”. Considered as gene-interactions it was analysed

systematically on morphological grounds by RIEDL (1975).

*) Presented at the International Symposium on Vertebrate

Morphology, August. 26. 1986, Univ. Vienna, Austria.




In another approach taken by MONOD (1970), the epigenetic
process was seen differently. According to his calculation
the three-dimensional, most specifically folded protein
contains much more information relative to the information of
the encoding DNA-strand. As evident source of the information
contribution, the complex initial solution conditions were
considered responsible for the epigenetic process underlying
the manifestation of final protein conformations.The focus on
the solute- amino acid sequences - led MONOD (1970), looking

for the ultima ratio of epigenetic teleonomy, to chance.

A SOLVENT QUAYLITY UNIFYING MORPHOLOGY AND FUNCTION OF LIFE ?
Another slightly different, but very basic viewpoint is
taken here. It looks at the epigenetic question from the
pre-biotic or pre-genetic solvent angle by analysing the
initial quantum mechanical conditions of the solvent water
itself. Thereby a critical evolutionary principle of the
living systhem underlying homeostatic, teleonomic self-
organisation and defined as rest and fulfilment (RF-)
response (BUJATTI-NARBESHUBER et al. 1976) is now provided
with its corresponding quantum chemical, fundamental micro-
organisational mechanism: Isokinetic EYRING Transition or
Enthalpy-Entropy Compensated Transition (EECT). Stemming from
the protic, highly self-associating solvent, it was suggested
as critical for negentropy increase and evolution of life
(BUJATTI-NARBESHUBER, 1985 b). Isokinetic transition dynamics
according to quantum chemical kinetics means in short: "the
lower the energy of the transition complex relative to the
reacting species, the more the possibility for energy level

separation and splitting. The entropy of the transition to

—
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that state will tend to decrease™ (CONNER, 1982, 1983).

EECT as fundamental molecular mechanism and general
morphogenetic factor detailed later in its dynamics (part
I11), is added to evolutionary theory as formal, kinetical
basis for the epigenetic behavioural law. It is necessary for
the integrated evolution of form and function in phylogeny
and ontogeny both and for behaviour-gene coevolution theory
in the unified General Theory of Creative Intelligence (GTC).

This theory of the inherent creativity of life, envisioned
by SINNOTT (1959), ranges from the microscopic quantum
mechanical solvent principle determining the selection of
form in protein folding and the selective functions in
protein enzyme kinetics up to the macroscopic level of
functional eco-morphology. It is used here to derive human

eco-morphology and the origin of his creative intelligence.

SOME EXPERIMENTAL EVIDENCE
The theoretical argumentation is based on experimental
findings of EECT on all levels of biological organisation:

1. EECT~-dynamics on the gquantum-mechanical level of

selection rules. Together with energy level splitting they
give rise to isokinetic transition (CONNER, 1982, 1983). Low
transition energy is thereby selecting low entropy.

2. EECT~dynamics on the thermodynamical level of non-

formal chemical kinetics (SCHMID et al. 1982). EECT is firmly

established on statistical grounds (EXNER, 1973, LINERT,

1982, 1985). It is best described by the transition function
dH# = T iso . 4dS#

relating transition enthalpy change (dH#) and transition

entropy change (dS#) via isokinetic temperature (T-iso).

LN
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It is the characteristic constant factor as slope in this
linear relationship. T-iso when put in relation to the actual
system temperature, allows for a specification of chemical
reaction series as predominantly energy or entropy controlled
(SCHMID et al. 1981, 1982) relevant e.g. for a design of GTCI
tests.

3. EECT-dynamics on the solvent level of biological systems

consisting up to 90% of water. This anomalous solvent, with
equally high donor and acceptor strength,is a highly
self-interacting, hydrogen bonded, structured, low entropy or
protic solvent (SCHMID et al. 1981, 1982, 1983). It is
characteristically distinct from other solvents by the
magnitude of the EECT compensation effect (FRANK et al. 1945;
LUMRY et al. 1982). Of relevance for evolution is, that the
solvent coordination chemical properties do not appear to be
constant but rather are functions of the complementary solute
properties. They are determined by the extent to which bonds
between the solvent molecules are broken by certain solutes
(SCEMID, 1983). EECT stability is sufficient for a selection.
Additionally in water at physiological temperature quantum
chemical tunneling takes place (MOORE, 1972). Arrhenius
diagram data on chemical tunneling of GOLDANSKI (1979, 1986)
reveal in theoretical analysis such tunneling transition as
isoenthalpic extremal case of again EECT-dynamics. Important
for evolution since solely controlled by entropy changes
(BUJATTI-NARBESHUBER et al. 1987), such EECT-tunneling has
been found besides in the solvent, relevant for biology in
negentropy storage in the interstellar evolution of later
organic solute material (SAGAN, 1972, GOLDANSKI, 1979), in

macromolecule (GOLDANSKI, 1986; FRAUENFELDER, 1979) and in

—
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cell dynamics (COPE, 1971, 1974; AHMED et al. 1975) and was
suggested for brain dynamics (WALKER, 1970; DOMASH, 1976).

4. EECT-dynamics on the level of macromolecule folding

(BENIZINGER, 1971; 1981). The epigenetic principle of the
folding process, found here to be EECT, guides higher 1level
morphogenesis like self-assembly of multicomponent oligomere
proteins, ribosomes, bacteriophages and cells (MONOD, 1970).
Relevant in hydrophobicity, manifesting relatively high
energies (PASHLEY et al. 1985), EECT should be a principle
involved in the effect of solvent structure modifications on
protein configuration and aging (HUTTENRAUCH et al., 1984).

5. EECT-dynamics on the metabolic level of both micro- and

macro- molecular chemical reactions (LUMRY et al. 1970).
EECT is underlying the selective "cognition"™ (MONOD, 1970) of
stereospecificity in reactions, by allowing for the constant
movement of proteins into conformational substates under.the
influence of interactions with coenzymes, ligands, substrate.
These movements represent an integral, teleonomic property
of protein functional kinetics and not chance fluctuations
(HARTMANN et al. 1982; FRAUENFELDER, 1983, 1985).

6. EECT-dynamics on the membrane level. EECT is found in

membrane self-assembly and membrane functional dynamics, in
the thermodynamics of agqueous micelle formation (EVANS, et
al. 1982; 1983; 1984) and in lipid bilayer membrane
penetration processes by amphiphiles (JAHNIG et al., 1982).
EECT thus allows for functional flexibility in membrane
processes, vesicle- or later cell-membrane fusion and
fission, exocytosis and endocytosis, cell adhesion and
recognition. It is an active principle in the self-assembly

of membranes, as above in self-assembly of complex proteins.

133




|

7. EECT-dynamics on the neurotransmitter and hormone level

for feedback regulation of membrane, cell and organ systems.
Energy- Entropy Compensated Transition is evident in the
"hehavioural energy expenditure minimising"™ physiology of
the indoleamine compounds like serotonin. As negentropy flow
reporting transmitters, they compensate with deactivation
executing homeostatic Rest and Fulfilment system kinetics.
Likewise the "behavioral energy expenditure maximising"
catecholamines as entropy flow reporting transmitters
compensate with activation in homeostatic FF-Fight or Flight
kinetics, as aspect of RF (BUJATTI-NARBESHUBER et al. 1976).

8. EECT-dynamics on the level of brain EEG-activity. Data

of 6 EEG-leads (F3, F4, C3, C4, 01, 02) of 10 human subjects
were taken. By computer analysis the statistical temperature
and entropy of these EEG-signals, actually measuring the
physical entropy of the process generating the EEG, had been
determined (TOURENNE, 1981). Taking statistical temperature,
known to represent linearly the energy of the thermal source
that is sustaining the EEG-oscillations and plotting energy
against entropy, again linear energy-entropy compensated
transition appears from these preliminary data (Fig.1-3).
Through homeostatic, isokinetic self-organisation also on
the hierarchically highest and most complex bio-system level
of human brain activity again among neurons the epigenetic
and evolutionary invariant mechanism of EECT manifests. This
illustrates RF-dynamics of self-organisation also on the
level of neurons. Any entropy change compensating with trends
to diminish activation along with brain-state changes of
T-iso can be physically measured. Equally, the height of

self-organisation in regional nervous activity is measurable




by the closeness to the zero-entropy point (Fig.1). Self-
organisation shows during the eyes open period (Fig.2) an
expected lead of the functionally highly evolved optical
region (02, 0O1). A comparable if not better level of
self-organisation is found interestingly during the eyes
closed Transcendental Meditation - Diving Response (TM-DR)
period (Fig.1). There it is found on a more complex level of
integration, namely, in frontal-central regions (C3, F3; F4,
C4) as predicted from RF-dynamics. It is a cortex area whose
morphology has been strongly emphasised in the evolution of
the human brain. This emphasis also happened in the monotreme
and cetacean brain. This fact is heuristically most valuable
to derive the origin of the morphology and creativity of man.
Multiple hypo-metabolic states are suggested as RF-diving
drive to be the cause behind this expansion. The requirements
of vegetative regulatory transition executions for multiple
eco~-transition is the evolutionary pressure behind the brain
evolution of man, symbol elicitation and inborn TM-DR. It is
associated with creativity and shows the lowest T-iso with
the least possible activation dynamically characterising the
self-organisation and evolutionary meaning of RF. The frontal
left compared to frontal right hemisphere has a higher self-
organisation showing the epigenetic evolutionary nature of

the brain as mirrored in the local or hemispheric dominance.

CONCLUSIONS

1. A BIOLOGICAL MACROSCOPIC QUANTUMSTATE

Awaiting further confirmation, the above points are the

preliminary evidence of natural selection having operated on




chemical systems subjected simultaneously, in principle, to

ARRHENIUS-line and -plane generating variations in
temperature and HAMMET-line and -plane generating genetic
variations in amino acid substituents. It thereby selected
systems with the coordination chemical ability to maintain
a) relatively temperature-change-insensitive kinetics and
b) relatively substituent-change-insensitive protein
dynamics. This is achieved through self-organisation via
spatio-temporally more and more stabilised EECT. This results
in isokinetic EECT up to the electric activity of the brain
and is interpreted as a biological macroscopic guantum state
manifestation of the microscopic quantum mechanical EECT

property of the solvent.

2. A BIOLOGICAL MARKER FOR CONSCIOUSNESS

For a first, and still preliminary, experimental proof’of
the statistical mechanical RF concept for a behaviour-gene
coevolution theory (GTCI), formulated within the statistical
theory of chemical kinetics (HARTMANN, 1974; LINERT et al.,
1983, 1984), computerized EEG-data provided by a statistical
physics approach from a brain model by TOURENNE (1981, 1985)
were utilised. The discovery of EECT in the EEG is sofar
supporting the suggestion of DOMASH (1976), with now EECT as
the candidate, of a macroscopic quantum physical interface
responsible for the experience of consciousness. Even the
known physiology of pure consciousness (FARROW et al. 1982;
BADAWI et al. 1984), seems to be experimentally identifiable
through EECT-EEG, namely, by a T-iso of zero KELVIN. This is
typical for the isoenthalpic extremal case of compensation

found in chemical tunneling transitions (See part II).
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Via monoaminergic EASE-activation, that is cholaminergic
Energy Amplification by serotoninergically Synchronised
catecholaminergic Exitation, considered as organised via the
nucleus of the solitary tract by the diving response systems
(BUJATTI-NARBESHUBER 1979, 1985) the pure consciousness
experience or isoenthalpic EECT manifestation is permitted,
held responsible for the observed sociological short and long

distance field effects (ORME JOHNSON et al., 1982).

3. A BIOLOGICAL CRITERION FOR CREATIVITY AND INTELLIGENCE

The law of epigenetic ordering, drives, based on chemical
kinetics (SCHMID et al., 1982), from the initial pregenetic
solvent conditions, a process of behaviour-gene coevolution.
In GET through passive and actively induced envirﬁnmental or
inner fluctuations EECT as macroscopic quantum state or
consciousness allows algorithmic entropy-negentropy, chance-
necessity distinction. Thereby hyper-energetic transition
phases, with "epigenetic mutation” allow for a variety of
reaction products defining "creativity". The following hypo-
energetic transition phases, as "epigenetic selection”, allow
solely for low entropy reactants transition and autocatalytic
replication advantage. This is selecting negentropy as the

mechanism of "intelligence" (See also part 1II).

4. HUMAN CREATIVE INTELLIGENCE AND SPEECH ORIGINS

Above self-induced fluctuations of T-iso provide via hyper-
and hypo-energetic activation changes or ergo-and trophotropy
both creativity and intelligence as condition for epigenetic
self-organisation up to ultimately the syntactic language

elaboration. There the T-iso fluctuation as found and studied
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in isokinetic EEG-analysis of human TM-DR, is self-initiated
by sound symbol elicitation. This happens via the cortically
symbol conditioned inborn release mechanism (IRM) of the
vertebrate diving response (BUJATTI-NARBESHUBER, 1985 a,b).
This human-ethological basis for creative intelligence has
been discovered because EEG aspects of TM-DR physiology
have been found to be directly correlated with creativity and
intelligence in psycho-physiological research (See part 1IV).
For this the diving response is considered responsible. It
is the phylogenetically most evolved expression of the
RF-response. RF includes hypometabolic states as rest, sleep,
dormancy, hibernation, estivation, and the diving ethology as
adaptive responses to master various adverse environments. As
sound symbol or thought elicited diving drive endowed with
appetitive behaviour for transcendence, creative intelligence
and "TM-DR" serving adaptive purposes, are added to the list.
Human syntactic creative intelligence and speech, as highly
adaptive acquisition allowing for continued eco-transition,
apparently evolved via this evolutionary diving response
constraint and its later sound symbol elicitation stemming
from coastal shifts of primate first and second terraquatic
eco~-transitions. The brain diving response centres, including
the frontal brain as complex transition organ, are suggested
to be pertinent for outer continuous etho-eco-transitions in

the creative language, socio-economy and technology niche.

5. SPECIAL AND GENERAL ECO-TRANSITION THEORY
The Special Eco-transition Theory (SET) is reconsidering
hominid primate morphology with additions slightly modifying

by emphasisis the role of eco-transitions, the 1934 aguatic

concepts of MAX WESTENHOFER, HARDY (1960) and MORGAN (1984).

-
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The Special Theory of Creative Intelligence (STC),
concerning man and machine, is further allowing for the
systematic integration of human creative intelligence under
the general EECT principle of GTCI.

In the General Eco-transition Theory (GET) the teleonomic
EECT mechanism (see also part 1I) of solvent-compensation and
solute-constraint coevolution is introduced for a behaviour -
gene coevolution theory. A role of behaviour driving
DARWINIAN evolution has been suggested by HUXLEY (1942),
SCHRODINGER (1958), HARDY, (1965), POPPER (1973). So solvent
isokinetic TRANSITION is added to the necessary, but
according to four generations of critics, not sufficient
"gsolute” principles of MUTATION, SELECTION, RECOMBINATION,
DUPLICATION offered by population genetics. It is an
epigenetic mechanism for teleonomic self-organising
behaviour,'first described as RF-response (BUJATTI et al.
1976). Based on above gquantum chemical isokinetics, it is
acting as a MAXWELLIAN DEMON (see part III). This is a
non-classical, quantum mechanical observer (BHANDARI, 1976;
LAMPRECHT, 1986), being placed inside his own system and
including his own experience in the statements on the systems
physical behaviour (WALKER, 1976; KOSLOFF, 1981).

The accelerating effect of behaviour on the speed of
morphological evolution has been determined quantitatively
(WYLES et al. 1983; WILSON, 1986). Its relevance for
evolutionary theory is further supported by the finding that
phylogenetic trees can be constructed as well from solvent
interaction derived conformationally relevant hydrophobicity
values of protein sequences (LEUNISSEN et al. 1986) as from

the genome derived minimum mutation distance matrices.

Research supported by govenment grant 49.403/ 1-24/84.
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INTRODUCTION

The criterion of a linear relationship between the chemical
activation parameters of transition enthalpy and transition
entropy in a series of similar chemical reactions is known in
correlation chemistry as the "isokinetic relationship" or
"compensation effect" of energy-entropy compensated
transition (EECT). It has been suggested as an interesting
tool for mechanistic research into the kinetic principles
underlying pre-genetic and epigenetic bio-evolution
(BUJATTI-NARBESHUBER, 1985, 1987 a).

In series of very similar chemical reactions - in the
search for better catalysts, for instance - one observes as a
rule that the intended acceleration of the chemical reaction
via the enthalpy term - by changing the solvent, the catalyst
or substituents - finds partial or even total compensation
through an equally, that is, "homeostatically"™ changing

entropy term.

*) Presented at the IVth World congress of Biological

Psychiatry, September 8-13, 1985, Philadelphia, U.S.A.
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Such EECT behaviour was suggested as being the basis for

the homeostatic self-organising tendency of the living system
and defined by the "rest and fulfilment response"
(BUJATTI-NARBESHUBER et al., 1976, 1985, 1987 a, b).

The isokinetic relationship, firmly established on
statistical grounds (EXNER, 1973; LINERT, 1982, 1985) is best
described on the thermodynamic level (SCHMID et al. 1982) by
the isokinetic transition function

dH$ = T iso . d4s#
relating transition enthalpy change (dH#) and transition
entropy change (dS#) via the isokinetic temperature (T iso).
It is the characteristic constant factor or slope in this
linear relationship.

Via experimental determination of T iso and by putting it
into relation to the actual experimental system or biological
system temperature (T exp), a classification into entropy
controlled (Tiso ¢ T exp) and enthalpy controlled (T iso)> T
exp) reaction series becomes possible. This classification
into more or less entropy controlled kinetics was developed
by correlation chemistry. It seems useful for the more
precise characterisation and an understanding of functional
styles in biological systems chemical kinetics, sofar
referred to only phenomenologically as ergotropy or
trophotropy respectively (BUJATTI—NARBESﬁUBER, 1987 b).

As a limit case of the compensation effect, one of the two
activation parameters dH$# or d4S# in the reaction series
becomes zero, hence one speaks of an isoenthalpic or an
isoentropic reaction. In the isoenthalpic case, T iso becomes
nought, zero degree KELVIN (O K) and is represented by a

parallel line to the abscissa in the Arrhenius plot.




The relevance of this phenomenon for teleonomy in bio-systems
is the central theme of this paper, contributing to an

evolutionary understanding of human creative intelligence.

TUNNELING AS ISOKINETIC RELATIONSHIP

For a long time the nature of the EECT effects - not
directly resulting from thermodynamics - remained uncertain.
In fairly recent times the idea was expressed, developed and
discussed that the compensation effect might be considered as
a quantum chemical phenomenon (CONNER, 1982, 1983).

In this connection it is interesting to look at a
theoretical finding gained from the analysis of experimental
data and presented here for the first time. It supports the
quantum mechanical interpretation of the compensation effect
by demonstrating its general nature: the isoenthalpic case
of the compensation effect-~found in extremely low temperature
quantum chemical reactions - is quantum chemical tunneling.

From the theoretical analysis of data (Fig. 1,2) provided by
GOLDANSKI (1979, 1986), the finding of the isoenthalpic
extremal case of isokinetic behaviour is made across a
variety of quite different chemical reactions in the
extremely low temperature range when tunneling effects in
reactions become predominant.

In the Arrhenius plot (Fig.1), the quantum mechanical
tunneling effect becomes apparent in the deviation of the
Arrhenius lines of the most different chemical reactions, all
becoming parallels to the abscissa. In a classical interpre-
tation of this phenomenon at low temperature, the diverse re-
actions become firstly, isokinetic and secondly, are isoen-

thalpic as well, that is to say, solely governed by entropy.




Thirdly, parallel lines to the abscissa, characteristic for
purely entropy controlled reaction series, allow the
statement to be made: if tunneling effects become
exclusively relevant, practically all chemical reactions

enter into an isokinetic relationship.

ENERGY INFORMATION COMPENSATED SELECTION

Making it explicitly clear with the support from this
extremal case, since entropic factors are solely responsible
for the reactions, the above phenomenon means, that,
entropically, some reactions will be favoured and some
excluded. In this way an active isokinetic selection
phenomenon takes place simply through entropy directly and
precisely related to information.

According to COSTA DE BEAUREGARD (1960) it holds true
(LAMPRECHT, 1985) that there is a reciprocal transition
between entropy and information according to the formula that
relates entropy S and information I through

d45 = k . 1n 2 x 4I

In the pre-cybernetic period of physics, the small entity
of the BOLTZMAN konstant k . ln 2 was taken as zero and
hence the transition from negative entropy toward
information, the observation, the gathering of information
was supposed to be gratis. The reciprocal transition back
from information toward negentropy, the free action, the
faculty of organisation, would then be impossible and just a
psychological illusion.

In COSTA DE BEAUREGARD'S opinion the word information has,

therefore, the above double meaning and, he continues, if the

reciprocal transition between negentropy and information is
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postulated, one accepts the above two meanings of information
(gathering of information, observation and the faculty of
organisation, free action). COSTA DE BEAUREGARD continues
that this reciprocity reflects a real symmetry between the
two processes of observing and acting,a symmetry which is
normally masked by the small quantity of k . 1ln 2 and denied
when put equal to zero in the equation.

This isoenthalpic transition state is permitting or
excluding certain reactions with an economical minimum of
energy solely via entropy or negentropy changes induced by
information. In biological systems based on isoenthalpic
relationships in certain specialised aspects of their
functioning, flows of information alone in the delocalised
quantum field aspect of the transition state éan explain the
EEG- and socialexperimental results of ORME JOHNSON et al. (1982),
DILBECK et al. (1981, 1987) - necessary and sufficient to set the
chemistry of the biological executive apparatus going. This
leads to the long range mechanism underlying experimentally
induced changes in social indicators of 48 cities reviewed by

DILLBECK (1981) based on field effects.

TUNNELING TRANSITION AS SOURCE AND GOAL OF TELEONOMY

Both these aspects of chemical transition, compensation and
tunneling, are found in the highly compensated biological
solvent water (FRANK et al. 1945, LUMRY t al. 1982). As a
decisive feature, water is demonstrating tunneling even at
physiological temperatures (MOORE, 1972).

Water, this anomalous solvent, with equally high donor and
acceptor strength, a highly self-interacting, hydrogen
bonded, structured, low entropy or protic solvent (SCHMID et

al. 1981, 1982, 1983), is characteristically distinct from



other solvents by the magnitude of the compensation effect
(FRANK et al. 1945; LUMRY et al. 1982).

Of relevance is the fact, that quantum chemical tunneling
has been found besides in extremely cold negentropy storage
in interstellar evolution of later organic solute material
(SAGAN, 1972, GOLDANSKI, 1979), around physiological
temperature in the biological solvent water (MOORE, 1972), in
macromolecules (GOLDANSKI, 1986; FRAUENFELDER, 1979)
additionally to normal compensation in macromolecule folding
(BENIZINGER, 1971; 1981), in cell dynamics (COPE, 1971, 1974;
AHMED et al. 1975) and is suggested for the brain activities
(WALKER, 1970; DOMASH, 1976).

Tunneling is finally suggested to be experimentally
identifiable in neuronal activities, accounting for the
experience and long range effects (ORME JOHNSON et al. 1982)
of pure consciousness psycho-physiology (BADAWI et al. 1984). It
is characterised by an T iso of O KELVIN in the statistical
physics derived isokinetic EEG-analysis (BUJATTI-NARBESHUBER,
1985, 1987 a, b).

The general solvent quality of compensation, as invariance
mechanism sofar experimentally identified on increasingly
complex levels of bio-system organisation
(BUJATTI-NARBESHUBER, 1985, 1987 b), is thereby shown to
function - via the extreme case of isoenthalpic transition - as
source and goal of teleonomy. As most economical form of transition
it is guiding the self-organising tendency of the living system

evolution.
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COMPENSATION - CONSTRAINT CO-EVOLUTION

Mikroscopic, solvent originating, EECT is stabilised as a
macroscopic quantum state via intercalated solute
biomolecules. As evolutionary constraints they accomplish for
compensation -~ as evolutionary invariance mechanism -~ and for their
own molecular structure, propagation and multiplication. This
manifests, according to the concept of solvent
compensation - and solute constraint co-evolution of
living systems, finally in behaviour - gene co-evolution
(BUJATTI-NARBESHUBER, 1985, 1987 c).

The evolutionary framework of isokinetic transitions contains
also inherent the mechanics - during low energy phases - for a
gathering of molecular negentropy. It is a result of environmental
energy fluctuations (day-night) with EECT selecting low entropy
reactants. These allow the molecular negentropy and EECT
invariance mechanism propagation as evolutionary constraints (see
part III), Highly economical and advantageous is the teleonomical
evolution principle maintaining and guiding isokinetic selection to
low entropy reaction conditions. This leads, through information
in its organising "JANUS" role, to the evolutionary stabilisation
of the extremal case of isoenthalpic tunneling transitions.

Now emerging with above considerations on isokinetic
tunneling as source and goal of teleonomy in living systems is a
deeper concept of evolution as being driven by HAMILTON and LA
GRANGE'S law of least action applied to isokinetic chemical
transitions in a fluctuating environment. It was structured already
into the definition of the "Rest and Fulfilment response®. As the
basic drive it is a condensed expression for the multitude of
experimental results on the psychobiology of rest that lead to its

formulation (BUJATTI~-NARBESHUBER, 1976, 1987 c).
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CONCLUSION
The analysis performed here of the data provided by V.I.

GOLDANSKI on a phenomenon occurring in the extremely low

temperature range, where solely quantum mechanical tunneling

is responsible for the reaction, is summarised by listing the
discoveries of:

a) the isokinetic relationship;

b) in a correlation chemical relationship across extremely
different types of chemical reactions;

c) in the form of the isoenthalpic extremal case solely
governed by entropy;

d) in the relevance for biological systems in connection with
the solvent-solvent, solvent-solute, conformational and
finally cellular interactions. There both enthalpy-entropy
compensation and tunneling effects are found
even around the high physiological temperature.

Compensated transition should be held to be both the most

general and, in its abstractness being based on quantum field

theory, the more relevant aspect when introducing the

chemical tunneling effect as a factor in living systems

evolution. It allow. for a quantum theoretical definition of

life: "The dynamical process of 0 KELVIN isokinetic temperature
stabilisation". This definition seems applicable from first
biopolymer synthesis in outer space interstellar tunneling
chemistry at physical temperatures around 10 KELVIN with an
isokinetic, statistical temperature of 0 KELVIN and leads upwards
through evolutionary solvent compensation - solute constraint
coevolution even to the highest conscious creative brain
activities at 310 KELVIN with still the same statistical

isokinetic temperature maintained of practically 0 RELVIN.

1




These falsifiable, therefore nonmetaphysical concepts will

hopefully stimulate further experimental and theoretical
research owing to their advantageous nature of lending
themselves to rather simple experimentation and to many
possibilities for falsification.

The advise and help of R.W. Soukup of the Institute of
Inorganic Chemistry (Department Head: Prof V. Gutmann),
Technical University of Vienna, A-1060 Vienna, Getreidemarkt
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LOW-TEMPERATURE REACTION-RATE LIMITS indicate that tunneling has oc-
currcd. Such limits have been obscerved for many chemical reactions: (/) the growth of
formaldchyde polymer chains (1973); (2) the rebinding of carbon monoxide to hemoglobin
(1975); (3) the isomerization, or structural rearrangement, of radical pairs in dimethyl-
glyoxime after irradiation with gamma rays (1977); (4. 5) the abstraction of hydrogen at-
oms by mcthyl radicals from frozen mcthanol (¢) and ethanol (5) (1977); (6) the transfer
of hydrogen atoms during the isomecrization of certain radicals (1978); (7) the formation of
carbon-carbon bonds in certain radicals (1979); (8) the hydrobromination of (addition of
hydrogen bromide to) ethylene (1978), and (9) the chlorination of butyl chloride by molecu-
lar chlorine (1980). The observations are from the U.S.S.R.. the U.S.A,, Japan and Canada.

Scient.Am. 254,2,11986).
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Fig. 4 Summary of data on the low-temperature limits of rate
constants (K s7') of chemical reactions (log K-log T" coordinates).
Curve 1 (A), growth of chains of polymerisation of formaldehyde.
Curve 2 (O), reconstitution of Fe-CO bonds in 8-haemoglobin.
Curve 3 (0), isomerisation of radical pairs in y-irradiated
dimethylglyoxime. Curve 4 (O), propagation of chains in the
hydrobromination of ethene. Curve § (x), photoinduced con-
version of rhodopsin into prelumirhodopsin. Curve 6 (Xx),
photoinduced conversion of deuterated rhodopsin into
prelumirhodopsin.

Nature Vol. 279 10 May 1973
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Maxwell's Demon in Compensation - Constraint Coevolution:

From Early Soda-Salt Ocean to Conscious Creative Intelligence

An Integrated Approach to Evolution Theory: Part III. *)

M. BUJATTI-NARBESHUBER
Usterr . MERU=-Gesellschaft, Interdisziplinarer Forschungsring
and Institute for Human Biology (H. Seidler), University of

Vienna, Althanstrafe 14, A-1090 Vienna, Austria

INTRODUCTION

The quantum mechanical transition-state properties of water
self-interaction were taken as point of departure for an
integrated evolution theory not excluding but explicitly
including the phenomena of consciousness, teleonomy in
epigenetic behaviour and the evolution of syntactic creative
intelligence (BUJATTI-NARBESHUBER, 1985 a, b; 1987 a, b).

Water, this anomalous solvent - with equally high donor and
acceptor strength - a highly self-interacting, hydrogen
bonded, structured, low entropy or protic solvent (SCHMID et
al. 1981, 1982, 1983), is characteristically distinct from
other solvents by the magnitude of the enthalpy - entroy
compensation effect (FRANK et al. 1945; LUMRY et al. 1982),
Of relevance is that, additionally, at physiological
temperature, quantum chemical tunneling takes place in water

(MOORE, 1972), the isoenthalpic case (BUJATTI-NARBESHUBER,

1987 b) of Enthalpy-Entropy Compensated Transition (EECT).

*( videotaped lecture, Chem.Dept., MIU, Fairfield, Iowa, USA.

Sept. 16th, 1985. 2. Symp. on Vert. Morph. Vienna, Aug. 1986.




A biological role of tunneling - other than that of the

solvent - has already been found during the extremely cold

negentropy storage in the interstellar evolution of later

organic solute material (SAGAN, 1972, GOLDANSKI, 1979), in

macromolecules (GOLDANSKI, 1986; FRAUENFELDER, 1979) in

addition to general EECT-dynamics of macromolecule folding

(BENIZINGER, 1971; 1981) and in cell dynamics (COPE, 1971,

1974; AHMED et al. 1975). Finally, quantum tunneling at

synaptic gaps has been suggested to account for consciousness

in brain physiology (WALKER, 1970; DOMASH, 1976).

Preliminary experimental findings of energy-entropy
compensation closely approaching the isoenthalpic case
typical of tunneling transitions were detected from the new

statistical physical EECT- EEG-analysis of the electric

activity of the human brain. The model for consciousness as. a
macroscopic quantum phase coherent state (DOMASH, 1976) is
therefore adapted to account as physical interface for

consciousness - but now as a coherent macroscopic guantum state

of microscopic isokinetic EECT. The extremal isoenthalpic

case of EECT originating from solvent tunneling was added as

the evolutionary source and goal of biological teleonomy and

homeostasis control in man suggested to be associated with

the experience and the effects of pure or transcendental
consciousness (BUJATTI-NARBESHUBER, 1985 b, 1987 a, b).

Its experimental characterisation by the isokinetic
temperature from the isokinetic plot of EEG-EECT-analysis,
for man seems heuristically even more instructive if used with
physiological characterisations (FARROW et al. 1982; BADAWI et
al. 1984; allowing even to derive the biological evolutionary

origin of his consciousness, creativity and intelligence.

-
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A KRINETICAL SELECTION PROCESS FOR LOW ENTROPY OF TRANSITION
Isokinetic transition-dynamics according to quantum
chemical kinetics (CONNER 1982, 1983) most generally means:

"As a consequence of lowering the activation energy, a

splitting or increased separation of the energy levels give

rise to a decreasing entropy of transition".

"Within a level not all modes of energy are involved in the
overlap (certain selection rules apply). Reaction (conversion
between the states) is dictated by access tothe levels where
crossover occurs (temperature dependence) and the probability
that the energy is in the convertible (overlapping)
distribution of energy modes™. "In effect the lower the
energy of the transition complex relative to the reacting
species, the more the possibility for energy level separation
and splitting. The entropy of the transition to that state
will tend to decrease" (CONNER, 1982, 1983).

This EECT mechanism suggests itself for a study of the

quantum mechanical source of low entropy selection resulting

in so-called biological systems. In cases of EECT, low energy

quantum level splitting and the selection rules give rise to
low entropy of transition and, under specific conditions that
will be further elaborated in the following, this should give

rise to the "EECT-selection mechanism” of low entropy products.

EECT as microscopic essentially quantum mechanical property
(CONNOR, 1982; 1983) originating from solvent isokinetic

transition, has been long identified on increasingly

complex levels of biological organisation. Already contained

in the pre-genetic initial solvent conditions of the

self-organisation process of evolution, it is further




contained in both amphiphile membrane and protein

configuration and functions where it defines epigenetic

ordering and is maintained as invariance mechanism

up to ultimately human neuronal organisation. (For references see

BUJATTI-NARBESHUBER, 1985 b, 1987 a).

The originally solvent-based epigenetc mechanism of

isokinetic transition and its stabilisation as invariance

mechanism was therefore introduced into evolution theory. The

addition to the necessary but not sufficient conditions of

the genetic exclusively solute-based MENDELIAN and DARWINIAN

principles (BUJATTI-NARBESHUBER 1985 b, 1987 a) allows to

integrate:

MAXWELLS DEMON OR THE PRE-GENETIC DIMENSION IN THE ORIGIN AND
EPIGENETIC BEHAVIOUR OF EVOLVING BIO-SYSTEMS.

In the following we will take the sofar genetic basis for
SCHRODINGER'S (1958) "order-from-order" principle to its

pre-genetic quantum mechanical source., EECT is introduced as

the quantum mechanical epi-genetic foundation of the sofar

only genetic "order-from-order" principle. For

characteristically open bio-systems (BERTALANFFY, 1932) EECT is

further suggested as the actually utilised mechanism of
negentropy selection relevant for: the necessity of entropy
reduction in open bio- systems as discovered by SCHRUODINGER
(1958) . This necessity has been studied further by PRIGOGINE
and HAKEN with mechanisms not necessarily analogous to those
utilised by bio-systems far from thermodynamic equilibrium.

In short EECT is suggested to be acting as MAXWELLS demon,

conserved as an isomorphous invariance mechanism since

pre-genetic evolution, allowing for teleonomical behavioural

negentropy selection and for negentropy conservation.




I. ISOKINETIC TRANSITION OR CONSCIOUSNESS
MAXWELL 'S Demon is firstly characterised, according to the

reviews by LAMPRECHT (1985), as a non-classical, gquantum

mechanical observer (BHANDARI, 1976), placed inside his own

system and including his own experience in the statements on

the physical behaviour of the system (WALKER, 1976; KOSLOFF,

1981).

It is this very first quality of self-awareness that cannot

be excluded on logical grounds (BHANDARI, 1976) and which we

find realised as the self-awareness or consciousness

phenomenon within biological systems of self-organisation. For

both solvent isokinetic transition is suggested to be

physically responsible becoming progressively

spatio-temporally stabilised. Forming a macroscopic guantum

state, experimentally accessible for biology through

ultimately statistical physical isokinetic EEG-analysis. EECT

is the intersubjective or objective interface of

consciousness, basic for any cognition. With the help of

intercalated suitable solutes, therefore called "biomolecules"”

and acting as evolutionary constraints this solvent quality

stabilisation process progresses throughout phylogeny in

compensation - constraint intercalary co-evolution.

This interface forms the biological conditio sine qua non

for a less tautological (WADDINGTON) and less incomplete

evolution theory (HEITLER, 1975; VOLLMER, 1985) not excluding

evolutionary epistemology and consciousness (LOCKER, 1983).

In a quantum chemical approach to consciousness and life

ultimately based on unified quantum field theory (HAGELIN,

1987), consciousness is reinstated as indispensable basis for

any scientific world picture (SCHRODINGER, 1958).
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This macroscopic biological quantum state, starting -

according to the water flickering cluster model - from the 10

to the 11th power of solvent-solvent transitions per second,

arrives via biophysical phase correlation for spatio~temporal

stabilisation at timescales of seconds, hours, days of more

and more broadened awareness as ultimately pure and unbounded,

stable consciousness.

This, eventually, also allows the special isoenthalpic case

of EECT, the tunneling transition, objectively characterised

by a T iso of 0 KELVIN to achieve the duration necessary for

any conscious appreciation by the cognitive brain structures.

It is perceived in this case as a distinct state of pure

consciousness or self-awareness. This distinct experiential

state of pure or transcendental consciousness has also been

identified and characterised physiologically (WALLACE, 1971;

BADAWI et al. 1984; FARROW et al. 1982).

As biophysical criterion of consciousness, this macroscopic

guantum mechanical isokinetic TRANSITION stabilisation as objective

interface defines the experiential and psychological dimension of

CONSCIOUSNESS.

II. ISOKINETIC MUTATION OR CREATIVITY
As the second aspect of MAXWELL'S demon, EECT is suggested
to be serving not only as a negentropy - entropy discerning,

but also as a negentropy selecting device - given the following

pre-genetically available conditions of:

a) a fluctuating e.g. solar day-night, energy field from

earth rotation

b) a somewhat structured micro-environment or niche with

solvent and with solutes as vesicles e.g. the carbonaceous

ultra-microstructure fossils (PFLUG, 1984).
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c) With chemical activation energies typically greater than

the thermal energies of the environment.

According to GOLDANSKI (1986), activation energies are
typically tenfold or greater than the thermal energies of
molecules in our everyday world, where the temperature is
roughly 300 KELVIN.

The solutes are supposedly those of an alkali ocean (KEMPE

and DEGENS, 1986) with very low calcium and very enriched

phosphate and anorganic carbon content - ideal for the

structuring of phospholipid membranes, and all known as typical

constituents of cells - with high solubility for the already

complex organic carbon compounds of interstellar origin (SAGAN,

1972; GOLDANSKI, 1979) deposited in the present earth's shell calculated
carbon content gquantity by meteorites after interstellar tunneling
evolution (PFLUG, 1984).

Given these minimal conditions, during the phase of high

energy flow i.e. UV sunlight, etc. EECT allow with the high

energy also high entropy of transition. The result is a

greater variety of "mutations" in the synthesised chemical

products as creativity:

As guantum chemical criterion, the inner, epigenetic,

hyper-energetic or entropic, MUTATION aspect of the

isokinetic interface defines the ultimately psychological

dimension of CREATIVITY.

ITII. ISOKINETIC NEGENTROPY SELECTION OR INTELLIGENCE

During the following phase of low energy flow, i.e. during

the solar night's "thermal bath", compensation with low

availability of activation energy allows for low transition

entropy a relatively higher reaction probability.

During low energy phases of night, lack of organic carbon,




this mechanism is selecting low entropy-transition reactants

or micro environments from the variegated ensemble generated

during the creative high energy phases, because they have the

"kinetic advantage” of continuing their transitions. This is

leading to the relatively greater reproduction of low entropy

transition reaction-products, of low entropy autocatalytic-

reactions, and of their products as intelligence:

As guantum chemical criterion, the inner, epigenetic,

hypo-energetic or negentropic, SELECTION aspect of the

isokinetic interface, defines the ultimately psychological

dimension of INTELLIGENCE.

GENERAL THEORY OF CREATIVE INTELLIGENCE (GTC).

Isokinetic TRANSITION, MUTATION and SELECTION are three

aspects of one energy-entropy compensated transition
mechanism originating from guantum mechanical solvent

properties in an environment of energy and entropy

fluctuations. The same above logic applies namely to the

effect of the latter entropy fluctuations upon EECT and need
not be illustrated in equal detail here. It gives insight

into the isokinetic origin of the phasic behavioural

energetics of bio-systems termed "rest and activity".

The EECT-mechanism is open to experimental study as

described in non formal chemical kinetics (SCHMID et al.,

1982) and defines epi-genetic ordering from the initial

pre-genetic solvent conditions through algorythmic
entropy-negentropy (chance-necessity) distinction up to

conscious creative intelligence. It constitutes the basis of

a General Theory of Creative Intelligence (GTC), an

integrated theory of evolution not excluding the epigenetic

~t
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phenomena. Therein, the solvent mechanism of isokinetic

TRANSITION was added to the necessary but not sufficient

solute conditions of population genetics to now TRANSITION,

MUTATION, SELECTION, RECOMBINATION, DUPLICATION, etc. ...

This is considered sufficient to allow for teleonomy,

epigenetic homeostatic self-organisation, consciousness,

creativity and intelligence in an integrated evolution theory

(BUJATTI -NARBESHUBER, 1985 a, b; 1976, 197 a, b).

CONCLUSION

Driven by an energetically and entropically fluctuating
environment, EECT should permit the formalised and both
functionally and structurally more adequate, description of
open living systems. This description reaches from pre-genetic
MAXWELLIAN demon phenomena of conscious creative intelligence

up to syntactic-motoric speech and technological culture.
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INTRODUCTION

The solvent mechanism of isokinetic TRANSITION was added to

the necessary but not sufficient solute conditions of population

genetics to now TRANSITION, MUTATION, SELECTION, RECOMBINATION,

DUPLICATION, etc. ... j

This is considered sufficient to allow for teleonomy,

epigenetic homeostatic self-organisation, consciousness,

creativity and intelligence in an integrated evolution theory

(BUJATTI-NARBESHUBER, 1985 a,b; 1976, 1987 a, b).

Driven by an energetically and entropically fluctuating
environment, EECT should permit the formalised and both
functionally and structurally more adequate, description of
open living systems from its pre-genetic MAXWELLIAN demon
phenomena of consciousness creativity and intelligence up to

epi-genetic syntactic-motoric speech and technological culture.

CONSEQUENCES OF MAXWELLS DEMON AND SOLVENT EECT-STABILISATION
The basic apility of negentropy selection, resulting from

solvent EECT within an ensemble of appropriate solutes in a

fluctuating environment, leads to conceptual consequences for

biology and another sequence of steps in biotic evolution. This




modifying the models by OPARIN, ROCH (1985), CORNFORTH (1984) with ‘

respect to the quantum-chemical solvent and solute property of:
1. ISOKINETIC TRANSITION OR CONSCIOUSNESS.
2. ISOKINETIC MUTATION OR CREATIVITY.

3. ISOKINETIC NEGENTROPY SELECTION OR INTELLIGENCE.

The negentropy selecting ability of MAXWELLS demon is

ultimately utilising the dual nature of informaton deduced

from the reciprocal negentropy to information conversion.
(COSTA DE BEAUREGARD, 1960). This nature of information is
allowing perception only against cost, but also symmetrically
allowing action and organisation for free.

Working along these lines the MAXWELLIAN solvent mechanism
is conserved and integrated since earliest bio-evolution by

solvent compensation and solute constraint coevolution as

invariance mechanism into the sequence of increasingly

complex hierarchical biological features of:

4., SOLUTE NEGENTROPY ACCUMULATION AND PROPAGATION.

From first interstellar-negentropy conserving-tunneling
evolution to solute negentropy accumulation in cooperative
hierarchical evolutionary progression through gquantum chemical
kinetics, EECT is of evolutionary importance. EECT is further

expressed in the process of amphiphile self-organisation (EVANS

et al. 1986) selecting cooperativity in these hydrophobous

homologous series of reactions allowing for information

conservation and propagation through:




5. PHOSPHOLIPID MEMBRANE STRUCTURE AND FUNCTION.

EECT is involved in the building up, through

self-organisation, of vesicles as niches. Gradient build-up in ions and

in organic
polymer materials synthesised from phosphates (CORNFORTH, 1984},
amino acids, saccharoses and nucleotides allowed for information
accumulation and through mechanical fusion and fission for information
multiplication processes.

EECT is further taken into account in the mainly closely
membrane associated next step of protein function utilising

compensation for its expression through the:

6. PROTEIN AMINO ACID SEQUENCE CODE.

EECT is a protein structure determining functional

principle behind this code. It is determining the expression

of the code in the final configuration of the macromolecules

and in the functional-dynamics of enzymes.

An evolutionary relevance of EECT as ultima ratio of the

amino acid sequence code is supported by the finding that

phylogenetic trees can be constructed at least as well from

solvent interaction derived and conformationally relevant

hydrophobicity values of protein amino acid seguences as from

geneticminimum mutation distance matrices (LEUNISSEN et al., 1985).

Such, first membrane bound, functional dynamics of enzymes

is indispensable for the next important evolutionary step of:

7. TELEONOMY GUIDED ACTION.

This step is constituted by a homeostatic, that is

EECT or compensated transition controlled hydrolysis of

energy-rich compounds. Energy conservation with controlled poly-




phosphate etc. utilisation (hydrolysis) allows energy and entropy

fluctuations in the environment to be actively used or avoided. This

first activity allows thereby for homeostatic, metabolic - synthetic and

active transport system maintainance and later locomotion.

This activity leads through the homeostatic behavioural

choice of environments to a concomitant choice of selective

pressures and to behaviour-gene coevolution: the theme of

General Eco-transition Theory (BUJATTI-NARBESHUBER, 1987 a).

As a model for EECT expressing in autonomous teleonomy guided

behavioural activity may serve the cell membrane violation with entropy

increase, due to the loss of ion gradient.

This entropy increase is associated with an increase of

energy utilisation through ATP-hydrolysis. This is done by membrane

ATP-synthase that restores the ion gradient. Correspondingly,

such homeostatic teleonomic behaviour is causing that

the negentropy increase through an ion gradient increase,

dependent on the ordered, intact membrane, is again by EECT

1
compensated with energy storage. This results from the a most }
|

central EECT finding of the "energy dependent conformation

change" allowing ATP-synthase now only ATP-synthesis and no

hydrolysis activity (MITCHELL, 1961; 1974; BOYER et al.

1977) .

EVOLUTION OF GRADIENT (ENTROPY) DEPENDENT POLYPHOSPHATE UTILISATION
A sodium not proton gradient is found for transmembrane

energy storage in some marine, alkalophile, halophile,

chemotrophic and anaerobic bacteria. Since in

PROPRIONIGENIUM MODESTUM (DIMROTH, 1985; 1987; SKULACHEV,

1985) even a structurally similar ATP-synthase activity is

driven by it, probably first a sodium, and only much later

@




the proton gradient held first by ROCH (1985) is suggested

for the seguential evolution of chemiosmotic—-, chemotrophic-,

then phototrophic- and finally oxidative phosphorilation.

Firstly, this finding in above bacteria is in full accord

with the adopted hypothesis of an alkaline, that is proton

poor , organic and anorganic carbon rich, early sodium

carbonate ocean (KEMPE & DEGENS, 1986) with oxygen poor

atmosphere.
Secondly, the two energy storing properties of central

cellular importance namely cellular sodium gradient and

polyphosphate hydrolysis and synthesis are from this

hypothesis seen to have naturally a closely linked evolutionary

origin. Violation of the membrane resulting in sodium gradient

loss stops ATP synthesis and allows for ATP hydrolysis with

associated sodium pumping restituting membrane potential.
Thirdly, the ion flux driven and actively ion

pumping ATP-synthase proteins are suggesing themselves via

nucleotide sequence changes as forerunners of the light

energy driven, actively proton pumping bacteriorhodopsin, as

well as of the diverse active and selective ion channels.

These serve for neuronal and finally behavioural EECT through

ultimately catecholamines and indolamines as entropy- or

negentropy-flow reporting that is behavioural energy use or

storage modulating transmitters (BUJATTI-NARBESHUBER & RIEDERER,

1976).
Such EECT teleonomic behavioural activity leads through

homeostatically chosen selective pressures, to enhanced

behaviour-gene coevolution. Therefore, further evolutionary

advantage of EECT, finally the nucleic acid code becomes the

main information carrier until the advent of culture, through:




8. THE INCREASE OF THE INFORMATIONAL SIZE OF THE GENOME.

On this level the useful explanatory principle of EECT is
again suggesting itself as relevant evolutionary
advantage. It is helping to overcome what should be called

the "temperature crisis”" in early genome size evolution.

According to REANNEY et al. (1984) the high daily and

seasonal heat fluctuations result in genome mutation and

deamination and pose a major barrier to genome functions in

early evolution, reducing the maximum informational size of

the genome approximately 30-fold. The maximum theoretical

chain length in the small RNA viruses of 4,600, actually
found in MS2 to be 4200, would thus have been reduced to about
150 bases (REANNEY et al. 1984).

EECT contributes to the explicit understanding of the
physico-chemical functional aspects, sofar only implicit in
theories of early genome evolution (SCHUSTER, 1986). It

ranges from the EECT associated high specific heat of the

solvent and the transport of heat out of the system through

the solvent's liquid - quais cristalline phase changes along

a temperature gradient (TRINCHER, 1981) to the conformational

and functional, autocatalytic information stabilisation by

the genome itself. Finally it is involved in a protection of

the genome via isokinetic association processes of molecules

like the acidophilic protective proteins and repair enzymes.

It is a so far neglected physico-chemical aspect with

explanatory power and consequences for our deeper
understanding when taken explicitely into account in an

epigenetic - genetic integrated evolution theory.

On the next evolutionary level of metabolic kinetics EECT
is a further evolutionary advantage concerning the

temperature sensitivity of chemical reactions, in the:
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9, TEMPERATURE SENSITIVITY ELIMINATION OF METABOLIC KINETICS.

In the early non-thermostatted living systems a coupling of

compensated processes to chemical processes in rate-limiting

reactions has the evolutionary advantage of greatly reducing

the temperature sensitivity of the rate-limiting steps (LUMRY

et al., 1970). This coupling in the mostly poikilothermic
living systems renders the transition state dynamics almost

temperature insensitive to the 10-40 °C day/night and

seasonal temperature fluctuations keeping the reaction rates

constant of rate limiting processes.

A further step in this direction on the next system level

is the role of EECT in the evolutionary advantage of:

10. THE HOMEOTHERM TEMPERATURE RANGE OF 37,5 TO 42 CELSIUS.

In homeotherm temperature regulation this feature suggests

again to have its origin in solvent EECT, considered the

special property of liquid phase reactions (SCHMID & SAPUNOV,
1982; LINERT & KUDRJAWTSEV, 1984). In this solvent frame EECT

would explain the biological fact that the later homeothermic

mammals settle for a temperature around 37.5° CELSIUS since:

Firstly, this temperature is exactly at the solvent's point

of the minimum in specific heat (TRINCHER, 1981).

Secondly, it is the EECT, isokinetic transition property

that is physically directly related to specific heat (LINERT

& KUDRJAWTSEV, 1984).

Thirldy, EECT at this temperature is providing through both

solvent phase changes and the law of FOURIER

a) a fast means of disposing heat (TRINCHER, 1981) and

b) a fast means of disposing entropy (SCHRODINGER, 1958).




EECT is providing a deeper understanding of why the solvent

and this unique temperature have aquired their central

biological role. Lying at the solvent's point of balance

among its liquid phase, its quasi-cristalline structured

phase and its vacuum phase component, EECT is relevant in

providing the understanding for TRINCHER'S (1981) finding

that this temperature is providing a maximum of structural

combinatorial possibilities with a minimal energy need.

Fourthly, homeotherm temperature should be dictated by the
proposition that the associated minimum in specific heat and
its above structural combinatorial and EECT properties are

providing the (co~) evolutionary central advantage for the

mammalian nervous system in creating the highest probability

for a coherent macroscopic EECT quantum state stabilisation.

This happens through self-organisation of the temperature

which allows an organisational EECT optimum in coherent

solvent and solute isokinetic and isoenthalpic transition

states. This is an expression of:

11. TELEONOMY IN IMPROVEMENTS OF NEGENTROPY-FLOW DETECTION.
On the level of large nervous systems, EECT finds in the

more stable homeotherm body temperature an evolutionary

prerequisite to fully unfold the organising power of the

coherent isokinetic relationship acting as MAXWELLIAN demon.

This evolution progresses with both a gqualitative sensitivity

and a quantitative range improvement in negentropy-flow

detection through EECT as consciousness utilising the

respective, increasingly complex levels of system

organisation.

On the hierarchically high level of the sensitive mammalian



nervous organisation refined negentropy-flow detection in a

thermically and entropically fluctuating environment is

suggested to be facilitated by the stabilised temperature

dependent part of chemical kinetics underlying the higher

hierarchical system activity.
Defined by both the ARRHENIUS or EYRING equations the
stabilised temperature dependent part (together with the

temperature independent part) better represents the entropic

fluctuations of the inner and outer environment in the EECT

kinetics underlying the central nervous system information

processing structures and consciousness regulation

supporting:

12. TELEONOMY AND THE OF LAW OF LEAST ACTION TOWARD
STABILISED TUNNELING TRANSITIONS.
The final effect of EECT concerns the evolutionary

advantage of improvements of its stability, gquality

and range towards isoenthalpic tunneling transitions of pure

consciousness. A necessary condition in order to allow a semantically

increased range and an improved activity as MAXWELLS demon.

Consciousness, with its basis in quantum field theory
(ORME~-JOHNSON et al. 1982, DILLBECK, 1987; HAGELIN, 1987) and
more specifically for biological systems in the quantum

mechanics of EECT, finds for biology its purest and simplest

expression in solvent isoenthalpic tunneling (BUJATTI-NARBESHUBER,

1987 a, b).

More and more complex bio-molecules serving as evolutionary

constraints for information conservation and propagation lead

from the passing microscopic initial states eventually to the

macroscopic stabilisation of EECT. A continuous physiological




stabilisation of the isoenthalpic tunneling transition aspect

of water on the level of the nervous system, apparently in man's reach,

constitutes the source cource and goal of teleonomy.

This happens through that spontaneous natural tendency

established since EULER, HAMILTON and LA GRANGE throughout

physics as the law of least action. If this quantum

mechanical law is applied to an energy-entropy compensating
and information accumulating living system it leads to an
appreciation of its behavioural and evolutionary relevance

together with EECT in:

13. REST AND FULFILMENT RESPONSE, HYPOMETABOLISM, DIVING
RESPONSE ASSOCIATED GENOME AND BRAIN SIZE EVOLUTION.

EECT provides the possibility to span periods of low energy

availability via information as ultima ratio of life and as

continuing evolutionary advantage. In other words an increase

of information allows the system to lower its energy

requirements. Also on the makroscopic level, HOFMANN (1984)

found, while calculating the coevolution of brain size and species

longevity, that in hominids the expansion of the brain is

linked to metabolic rate reduction.

EECT should be understood as a prereguisite leading on the

ethological level to its expression as the hypometabolic

mechanism. Associated with information gain it is the adaptive,

feature to situations of lowered energy availability
(self-)induced e.g. by eco-transitions.

Through multiple hypometabolic eco-transitions plethodontid

salamanders (SESSIONS & LARSON, 1987) were forced to

extraordinarily increase their main regulatory information

carrier (genome size) . CETACEANS and HOMINIDS were




pressured by multiple hypometabolic eco-transitions involving

the hypometabolic diving response also at the air-water-land

interface to enormously increase their main regulatory

information carrier-brain size.

As a side issue it should be considered that with mechanisms

possibly resulting from multiple hypometabolic eco-transitions

these salamanders have also adopted amphibian neoteny and

reproductive K-strategy along with the large information

carrier. They would be in these respects analogous to man,
who, as a result of the same evolutionary pressure generated }
by multiple hypometaboliceco-transitions, is not only

neotenic as stated by the neotenic hypothesis of human

origins (GOULD, 1977) but is also endowed with reproductive

K-strategy, slow development, small litters, intense parental

care and exceptionally large information carrier or brain.

This brain size increase is a common feature with other

homeotherms., It is found frontally and characteristically at

the eco-morphological extremes of success of the mammalian lines of

evolution: in the ancient most primitive monotremes (LENDE, 1969;

GRIFFITHS, 1978)

and the most highly evolved cetaceans, not to speak of man.

The formative hypometabolic eco-transitions leading to

speciation took place for monotremes phylogenetically very
early or for cetaceans later and man recently. For their brain

increase both the fact that they have been once and still are

performing these multiple hypometabolic eco-transitions is

considered relevant. Furthermore it is considered relevant

that they are all utilising for this the hypometabolic diving

response (BUJATTI-NARBESHUBER, 1985 a, c, d) physiologically well

understood (BLIX & FOLKOwW, 1983).




The relative brain increase, ultimately EECT based, is seen

causally linked to the vegetative Tiso-fluctuations caused by

rapid and enormous hypometabolic regulatory requirements of the

mammalian diving response elicited by multiple eco-transition selective

pressure. The etho-physiology of this most advanced form of

hypometabolism, namely of the diving response is therefore suggested,

along with associated advantageous sensory-motor factors (MONOTREME
electric field detection, CETACEAN SONAR detection, HOMINID speech

sound detection to underlie the brain size increase of above mammals

including that of the primate man.

In this connection at least for man an interesting linkage

seems to exist between hypometabolism (WALLACE, 1971) and an

increased serotonin metabolism (BUJATTI-NARBESHUBER et al.

1976) . Furthermore for man physiologically (BUJATTI-NARBESHUBER,

1985 a, b, ¢, d), the multiple eco-transitions caused by his innovative

syntactic creative intelligence, taking place now in a technological

etho-eco-niche, are not only linked to human brain size explosion

but also again to the vertebrate diving response, the human instinct

basis of increased audio-vocal creative intelligence

(BUJATTI -NARBESHUBER, 1985 a, TRAVIS, 1979).
One other factor for brain enlargement of course lies in

the necessity that severe hypoxic restrictions for brain

enlargement are completely overcome. This happens eather by

full adaptation to the brain metabolic requirements during

diving hypoxia, as it is the case for diving and burrowing
monotremes and certainly the cetaceans. It is also the case

for man through an aerobic idiolog-sound symbol conditioned elicitation

of the diving response through its inborn release mechanism

(IRM) . This leads to the last factor concerning:




14. TERRAQUATIC ECO-TRANSITION DERIVED ORIGIN OF HOMINIDS AND
SPEECH CODE.

According to the Special Eco-transition Theory (SET)

(BUJATTI -NARBESHUBER, 1985 a, b, ¢, d; 1986), a three stage

adaptation of hominoid primates to multiple terraguatic

eco-transitions is the phylogenetic origin of early hominids.

Leading to man it is an illustration of a general phenomenon of

biotic evolution described in GET.

SET, by expanding and modifying the scope of the WESTENHOFER (1942),
HARDY (1960), LA LUMIERE (1981), VERHAEGEN (1985), CUNNANE (1980); MORGAN
(1972, 1982, 1984, 1986), MORRIS (1967, 1977) aquatic ape theory,

also provides the eco-morphological framework and the ethological

basis for human creative intelligence and speech. (Special Theory of

Creative Intelligence). It is based on the sound symbol conditioned

elicitation of the hypometabolic diving response via the inborn release

mechanism. It creates the fluctuations for EECT, a prerequisite for

syntactic creativity and intelligence via T iso variations, for

language elaboration (BUJATTI-NARBESHUBER, 1987 d).

This diving response has been trained in the initiatory

cultural settings typical for mans society and his religious

practices. It is evident in a neolithic postglacial cultural
complex found since 7000 BC in Belutschistan and culminating
in the Indus culture of 2500-1500 BC. Sofar there have been
unearthed about 1000 sites of highly structured towns without

palaces and temples but with large "ritual baths" serving the

same purpose as those baths found in the Essene houses of

Palestine leading to the later baptisteria of christianity.

In the initiatory and ritual washings the diving

response is elicited in conjunction with the giving of the
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name in order for its conditioning. This is still practically

trained in the nonagquatic form in the T™-meditation

techniques, as obvious since the disovery of the

identity of the TM-hypometabolic physiology (WALLACE, 1971;

ORME-JOHNSON et al., 1981) with the diving response physiology

This form of symbol elicitation of the response is

an evolutionary constraint of human brain phylogeny. Widely

integrated into the human nervous system and a prerequisite for

its regeneration, this response in turn is also most easily

disturbed by it (BLIX & FOLKOW, 1983). This elicitation is

considered to be the biological origin of the specifically human

syntactic language, his mental health and creative intelligence

(BUJATTI -NARBESHUBER, 1985 b, 1987 d4) as evolutionary elaboration

of the basic:

15. REST AND FULFILMENT RESPONSE.

Generally speaking the hypometabolic evolutionary advantage

to master adverse environments is reflected on the

etho-physiological level in the regulatory behavioural

capacity to induce "hypometabolic states" of rest, sleep,

hibernation, estivation and the diving response.

They are all evolutionary elaborations of the basic "rest

and fulfilment (RF) response" whose teleonomic isokinetic

nature was defined as: "the homeostatic self-organising

tendency of the living system to meet all possible stressors
in such a manner as to maintain, on increasingly complex

levels, while fluctuating, a stable state of least possible

activation (or entropy flow reporting) and of maximum

possible deactivation (or negentropy flow reporting) an

ultimately zero entropy state." "This RF-response is basic to
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and also inclusive of the "fight or flight" or stress

reactions that do appear as antagonists but ultimately are

its own synergistic phenomenon" (BUJATTI-NARBESHUBER &

RIEDERER, 1976) . (RF provides with "fight or flight" for compensated
protection from high entropy effects via high energy activity and

such maintains homeostasis). RF was the first description of

energy-entropy compensation dynamics as the mechanism

allowing for life.

Besides in the neurotransmitter analysis of RF

(BUJATTI ~-NARBESHUBER et al., 1976, 1979, 1987 c¢; SUBRAHMANYAM &
PORKODI, 1980; LANGENSTRASSEN et al. 1980; WALTON et al.,

1981, 1986), experimental evidence for RF-dynamics on the

level of the nervous system was found in more dynamical

detail in preliminary isokinetic EEG-EECT-analysis

(BUJATTI-NARBESHUBER, 1987 a).

This EEG analysis provides evidence for the hypometabolic

mechanism of RF, namely EECT and illustrates diving as the biological

principle that lies behind human creative intelligence (CI).

EECT as CI manifests syntactically through motoric-symbols in

speech, culture and finally - as basis for the entropy law of

economy (GEORGESCOU-ROEGEN, 1971) - in the socio-economical

transactions and transitions expressing the full range of:

16. INTERCALARY EVOLUTION.

DARWINIAN evolution theory has been criticised by four

generations of scientists as seriously lacking an inner

principle of evolution. For a list of authors see RIEDL

(1975).

Such an inner principle was found in the solvent gquantum

mechanical EECT property. The genetic solute mechanisms are

Paaie




integrated into this basic process permitting its

stabilisation as solvent-solute intercalary evolution.

Comparing living tissues in nucleomagnetic resonance (NMR-)

spectra to dead, heat denaturated tissues or pure liquid
water, the analysis shows the tissues not only dominated by

the signal of water but additionally the living brain or

muscle tissue shows a typical stronger broadening of the

NMR-spectra of the solvent-solute complex then the dead one.

This was taken to indicate for a living tissue a generally

decreased amount of solvent transitions (HAZLEWOOD et al.,

1969). This comparison could be potentially useful as additional

experimental tool for the falsification of the just mentioned

evolutionary viewpoint of coherently organised

spatio-temporal bio-molecular EECT stabilisation process.

From the basic solvent level through the 16 above

mentioned experimental levels, intercalary evolution or GTC

finally can be experimentally tested also on the most complex

level of the nervous system through EECT-EEG-analysis.

The pressure reversability of inhalation narcosis (MILLER

et al. 1973) or the deep diving effects (BENNETT et al. 1984) on

EECT-EEG or indolamine- catecholamine negentropy-entropy-flow
reporting transmitters can be used to test predictions from
the theory utilising a potentially direct effect of pressure

on EYRING transiton state volume or EECT.

CONCLUSION
To summarise, the above points may contribute to the

illumination of the advantage on the various levels of

bio-systems that conserved since the beginnings of biological




evolution energy-entropy compensated transition through the

genetic and later initiatory cultural evolution mechanisms,.

Research supported by government grant 49.403/1-24/84.
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FIG. 1. Diagram illustrating integration of reflexes involved in
initiation and development of diving responses in mammals and
birds. Responses are ¢voked by stimulation of telereceptors and/or
trigeminal and glossopharyngeal receptors. In some cases (notably
in very short dives) initial cardiovascular responses can be occluded
bv corticohvpothalamic influences. Normally. however, they are
stumulated, albeit to dll‘crcnt extent in different species, immedi-
secly on cexsation of v athing. In seals initial responses are usually
picdound, witereas inowtucks they are more modest. In prolonged
dives arterial chemorceoeptors are actjvated and initiate secondary
reimnforcement of initial responses.

Blix, A. S.,‘Folkow, B. (1983)..
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THE INTERDISCIPLINARY POSITION OF THE UNIFIED THEORY OF LIFE: VIII

M. BUJATTI-NARBESHUBER

1. UTL as a measurement theory of evolution suggests first, concerning
the quantum mechanical measurement theory (ZUREK, 1982, 1983) and the so
far unfulfilled desire for a complete quantum mechanical description of
the measurement process (OZAWA 1986, 1984), the start from the baseline

description of the "dynamical process of self-coupling of the field that

has gained the status of an operator which operates on itself. The

quantum principle thereby discriminates the field as operator, dynamical

"
relationship, and operand. This three in one principle is corresponding
B e e e LT

to consciousness as the observer, the process of observation and the

observed. From here, this process leads to the five fundamental spin

types and the further evolution towards matter and information and life.

In a hierarchical manner, the UTL as a measurement theory of evolution,

through the symmetry breaking and information producing measurement

process of observation,rises. It now unites, in principle objectively

demonstrable, these conscious processes described by the General Theory

of Creative Intelligence (GTCI) with natural science through this three

in one principle or onto-epistemology paradigm stemming from ancient
—_—————e e

Vedic Science.

2. UTL as measurement theory of evolution starts from this commutation

aspect of self-referential observation of the supersymmetric Unified

Field Theories of quantum physics,in fact describing consciousness.

Through quantum chemistry it unfolds into quantum biology with the

Transition Theory of Evolution.

UTL attributes to the solvent or solute isokinetic transitions derived

Eyring transition state stabilisation the status of the operator or




observer (RISHI)., To the process of isokinetic transition it attributes

the commutation {or the dynamical relationship)status as process of

observation. It leads to symmetry breaking and new laws of nature

(DEVATAS). Finally the reactants are attributed with the operand or the

observed (CHHANDAS) status. Environmental energy and entropy fluctuations

provide the prerequisite for living systems creative intelligence. They
result in the measurement processes of! hyper-energetic isokinetic

reactant mutations as creativity and hypo-energetic reactant selections

as intelligence through Energy Entropy Compensated Transition (EECT) as

the "Ultima Ratio" of life.

3. UTL as Integrated Evolution Theory complements the synthetic

evolution theory of the Mendel, Darwin, Schrddinger and Eigen approach.

It provides the above micro-organisational mechanism of pre- and

epigenetic metabolic behaviour as life. It finds confirmation by Dyson's

mathematical model so far.

4. Concerning epistemology, UTL with EECT as objective interface of

the biological consciousness phenomenon provides also the experimental

foundation for the Onto-Epistemology Paradigm. It allows for the

integration of the evolutionary epistemology of lorenz, Campbell,

Vollmer, User and Riedl into the General and Special Theory of Creative

Intelligence.

5. UTL provides the missing theory of developmental morphogenesis as

the Intercalary Evolution Theory. This integrated theory of both

phvlogenetic and ontogenetic morphological evolution is conceived

according to the hierarchical level as compensation-constraint,

solvent-solute, epigenetic-genetic, behaviour-gene or teleonomy-culture

coevolution theory. Complementing MONOD'S (1970) suggestion of an

epigenetic approach to morphogenesis it provides with EECT-stabilisation

the actual morphogenetic principle.




6. Moreover, UTL restricts in the General Fco-Transition Theory (GET)

the generality of the Weismann doctrin or of the central dogma of

molecular biology. The homeostatic epigenetic mechanism,determining the

evolutionary role of molecular and biosystem behaviour, substantiates
thgéxpected powerful effect of behaviour on the genome,through

behavioural ecology change. Such a role of behaviour by selecting

evolutionary pressures has been suggested by Huxley, Schrédinger, Hardy,

Popper, Cairns, Wyles and Wilson. It has been proven by the latter to

accelerate morphological evolution.

7. Finally UTL identifies for paldoanthropology in the Special

Eco-transition Theory (SET), the specific evolutionary pressure

determining the process of anthropogenesis. In the ancient vertebrate,

mammalian and primate "Diving Response" the mechanism is now at hand to

account via multiple coastal, terragquatic eco-transitions for human

neoteny, human eco-morphology, brain evolution and the human ethology of

syntactic speech.

Speech and cultural meme (DAWKINS, 1976) generation and their

conscious replication serve for creative information extraction by the

cultural and scientific observation processes. SET critically complements

the "Savannah”" theory and the theory of Lovejoy by integrating them with

the approach of Westenhdfer, Hardy, Morgan, Lumiere, Morris and

Verhaegen.

GET emphasises the general role of eco-transitions for gyolution. SET

—

provides proof for their special role through the discovery of

their diving palaeophysiology for the human evolution and their role in

his permanent creative intelligence.

. 8. UTL,concerning human_psychology, provides in the Special Theory of

Creative Intelligence (STCI) a foundational theory of man's

psychophysiology of consciousness and creative intelligence. Through the




special ethological basis found in the diving response ethologyv of

symbol generation, STCI was added to the neccessary but insufficient

ritualistic, human-psychological and human-ethological theories of Freud,

Jung, Lorenz, Eibel-Eibelsfeldt. It is allowing for a new, evolutionary

understanding of the ancient educational culture-ethological strategy of

initiation into the __ transcendence experiences.

—

9. UTL concerning economical and ecological theory states that the

mar ket mechanism in order to be a regulative, is dependent on the intact

teleonomical behaviour of its participants. In this way the Unified

Theory of Life provides the basis for economical behaviour through its

proper training. It is stating that hypometabolism of RF lies at the

source of creativity and intelligence also for economical progress.

—

10. UTL concerning sociology results in the Creativity Deficit Theory

(CDT) of psychosomatic and psychosocial disease and cultural decline. It

explains by phylogeny why sleep is a necessary but insufficient condition

——
——————

for human brain regeneration. It provides for preventive medicine,

sociology and political science a foundational theory of the

characteristic "Initiatorv Society" typical of man. It considers typical

and essential the cultural addition of the human ethology of aerobic

(initatory)diving response self-elicitation. TFris vegenerating instinct

processtelicitation by conditioned idiolog-symbols (MANTRAS, baptising and

Name) is the phylogenetic necessity for full brain regeneration and

creative problem solving,The loss of this process leads,also if

only deficient, to enormous socio-economical costsé cultural decline as

. . "
‘epigenetic al error catastrophes.

11. In this way the interdisciplinary Unified Theory of Live, if found
consistent, provides the necessary and sufficient condition for the full

use of the creative brain potential. It fulfills the since 1976 intended

*design for a system theory of man." Ezistemic authority (BOCHENSKY,




1974)’concerning the knowledge of UTL, is derived from the testability
R

only that comes from both .the ancient Vedic Sciences experiential,

experimental approach, systematised in Maharishis Technology of the
Unified Field,as well as from the modern natural sciences,utilising the
measur ing,experimental approach,systematised since Galileo Galilei.

12. Deontic authority (BOCHENSKY, 1974) serving for the implementation of
e ——————————————X r—— ——————————J

goal oriented actions, from UTL can be based on solidaritg, duesto common,

namelyateleonomical,transcendental experience stabilising goal of

socio-economic evolution rather than sanctions.

This should help to further the integrated socigeconomical progress of

human society.
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NACHWORT/CONCLUDING REMARKS




Dieser, von den sechs Abstract-publikationen, nun, in
konzentrisch sich immer mehr erweiternden Teilen vorliegende
Ansatz filir eine integrierte Evolutionstheorie, ist hiemit zu
einem vorldufigen Abschluss gebracht.

Abgesehen von den enormen interdisziplindr fachlichen und
sprachlichen Hiirden, die mir, weiter denn je, von einer
Lésung entfernt erscheinen, aber in Kauf genommen wurden um
eine eventuelle spdtere Diskussion mit einer
englischsprachigen Fachwelt nicht von vorneherein zu
erschweren, so ist doch auch ein erster Erfolg dieses
nunmehr vorliegenden Konzeptes gegeben. Es schuf die
ganzheitlichen Voraussetzung dafiir, um gegebenenfalls nun in
einzelnen Sektoren, zum Beispiel derzeit fiir einen
Kongressband in deutscher Sprache, eine Darstellung iliber die
hier iliberblicksmédfig gewonnene Einsicht in die ethologische
Natur der menschlichen Kreativitdt zu geben. Die weitere
Beurteilung, Forderung und Ablehnung obliegt jedenfalls der

dafiir institutionalisierten Fachwelt.
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AN INCENTIVE FOR FURTHER RESEARCH

A SHORT GLIMPSE OF THE PHYSIOLOGY OF TRANSCENDENCE (TM-DR)
FOUND IDENTICAL TO THE AEROBIC PHYSIOLOGY OF THE DIVING
RESPONSE WITH LACTATE PRODUCTION REDUCTION AND LACTATE
UTILISATION AND THE RELEVANT CORRELATION WITH CREATIVITY.
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Summary

The highly significant increase of 5-HIAA (5-hydroxyindole-3-acetic
acid) in Transcendental Meditation technique suggests systemic serotonin as
“rest and fulfillment hormone” of deactivation-relaxation.

Furthermore 5-HT (5-hydroxytryptamine, serotonin) is considered to
to be the EC-cell (enterochromaffine-cell) hormone requested by Fujita and
Kobayashi and its role for EEG synchronisation via area postrema chemo-
receptor as anti arousal agent is being discussed.

The significant decrease of the catecholamine metabolite VMA (vanillic-
mandelic acid) in meditators, that is associated with a reciprocal increase of
5-HIAA supports as a feedback necessity the “rest and fulfillment response”
versus “fight and flight”.

As the adreno medullary tissue serves for hormonal reinforcement of
orthosympathetic activity, the Enterochromaffine Cell System (having taken
the form of distinct organs in some species as octopus and discoglossus) is
suggested to serve via serotonin for humoral reinforcement of para-
sympathetic activity in deep relaxation.

Introduction

Transcendental Meditation (TM-technique) by Mabarishi Mabesh
Yogi (1966) is a mental relaxation and maturation technique as
compared to physical relaxation techniques (Hatha-Yoga, Progressive

* The results of this work have been partly contributed to the neuroscience

meeting Sept. 4, 1975 at Courchevel and the MERU-Symposium Hamburg
May 22, 1976.
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Relaxation by Jacobson, Autogenic Training by Schultz). TM-
technique improves and normalizes the emotional state, improves
field independence, the ability to focus attention, reaction time and
mind-body coordination without drugs.

Presently TM is practiced by over one million people according
to SIMS organization statistics. This number and the spreading use
in sports, government support in education and social rehabilitation
(Shafii et al., 1974; Benson, 1972) justify the investigation into the
clinical effect.

The present study is an initial investigation of the effects of TM-
technique on biogenic amines metabolites.

Material and Methods
A. TM-Program Participants and Clinical Staff

This investigation was carried out with 11 healthy practitioners
(4 female, 7 male) of TM-technique, and the data compared to those
obtained from the controls, 13 healthy subjects of the clinical staff, chosen
to approximate the age and sex distribution of the experimental group
and to account for ultradian rhythm. TM-experimental subjects were regular
Meditators obtained through the Students International Meditation Society,
Austria. The selection of the meditators was essentially random. The age
distribution of the TM-practitioners ranged from 19 to 61 years, the average
length of regular TM-practice was 29 months * 11 ranging from 14 to
54 months. As a routine the technique is practiced twice daily for 20 min,
morning and evening.

B. Samplec Taking

Of the 11 meditators samples of 2 hour urine were taken 2 hours before
and 2 hours after the start of the 30 min TM-practice in the group (3 p.m. to
5p.m.and 5 p.m.—7 p.m.).

The controls practicing no form of relaxation and the TM-practitioners
except for their 30 min of meditation were subjected on separate days to the
same condition of light activity (conversation and occasional walks) during
the 4 hours of the experiment. After collection the pH-value of the urine
was immediately adjusted to 2—2.5 with the aid of 6 n hydrochloric acid.
The urine was examined for indoleacetic acid, 5-hydroxyindole-3-acetic
acid, homovanillic acid, and vanillic-mandelic acid. Urine that could not be
analyzed immediately was frozen at —32 “C and analyzed at the latest
3 days after.

C. Influence of Circadian Rbythm and Diet

The circadian rhythm of 5-hydroxyindole-3-acetic acid, homovanillic
acid, vanillic acid, and vanillic-mandelic acid was examined by Riederer
et al. (1974) in urine from a healthy group of subjects divided into four frac-
tions according to time of day. The fractions for the intervals from 8 a.m. to

bt
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2pm.; 2pm. to 8p.m.; 8pm. to 2a.m.; 2am. to 8am. showed a
maximum of vanillic-mandelic acid and homovanillic acid during the
waking state (8 a.m.—2 p.m.; 2 p.m.—8 p.m.), and a significant decrease
during the sleep state (8 a.m.—2 p.m.; 2 p.m.—8 p.m.). During the day,
there was no significant alteration shown in the concentration of 5-hydroxy-
indole-3-acetic acid. From these investigations, the conclusions could be
made that significant alterations of the metabolite concentration in the urine
do not take place during a period of 2 to 4 hours.

To test this hypothesis, urine from 7 healthy subjects was collected at
the same time of day, under the same time conditions previously described.
The result showed, that in fact, no circadian rhythmic influence on the con-
centration of homovanillic acid, vamilic-mandelic acid, indoleacetic acid.
and 5-hydroxyindole-3-acetic acid, was cvident during 3 hours (Riedever
et al., 1975). Dietary influence on the substances mentioned have been
described (see Riederer et al., 1974, 1975). It was seen to that no interfering
foods were consumed by any of the persons studied.

D. Biochemical Methods

In principle thinlayer- and gas chromatography methods have been
applied.

In brief, aliquot amounts of the urine samples were centrifuged, and
then shaken out several times with the same amount of peroxide-free diethy!
ether each time (E. Merck AG., Darmstadr, FRG, p.a.). The diethyl ether
fractions were collected and dried over waterfree sodium sulfate (E. Merck
AG., Darmstadt, FRG, p.a.). The ether fractions dried in this manner were
then distilled completely dry at 40 °C on a Rotavapor. The device was
ventilated with pre-dried pure nitrogen (AGA-Vienna, p.a.) and the
sediment was put into flasks as fast as possible in 2 ml of a mixture of ethyl
acetate-methanol (8 : 2). The thin-layer chromatography, the demonstration,
and the quantitative establishment of the individual metabolites were
performed in the manner described by Riederer et al. (1974).

The results were scrutinized in a random test with the aid of gas
chromatography. The method from Sandler (1973) was emploved to
establish homovanillic acid and vanillic-mandelic acid. Homovanillic acid
and vanillic-mandelic acid were isolated from human urine by ethylacetate
extraction. Two-hour urine collections were made. The urines were titrated
to a pH-value of 2 during collection and stored at —32 “C. After evapora-
tion to dryness the residue was diluted with 5 ml cthylacetate. 0.1 ml were
evaporated by freeze drying in a 1 ml Reacti-Vial (Pierce Chemical Co,,
Rockford, Ill., U.S.A.). Derivatization of HVA and VMA were carried out
adding 0.5 ml ethanolic HCl. After 30 min at room temperature 1.4 ml abs.
ethanol (E. Merck AG., Darmstadt, FRG, p.a.) were added. A 50 ul aliquot
was freeze-dried; 20 sl acetonitrile and 100 pentafluoropropionic anhydride
were added. Reaction was carried out at 65 °C for 40 min in sealed Reacti-
Vials. The derivatives of HVA and VMA were reconstituted in dry ethyl-
acetate.

Journal of Neural Transmission 39/3
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GLC analysis was carried out on a Perkin Elmer model 3920 instrument
using electron capture detection. Separation was achieved on a 12 ft. glass
column packed with 10%/o SE-54 on Chromosorb W-HP (80—100 mesh).
The column oven temperature was 200 °C. The injection block was

" maintained at 200 °C and the EC-dedector at 280 °C.

Results

The data in figure 1 demonstrate for the controls, that the urine
concentration of VMA (main noradrenaline metabolite), HVA (main
dopamine metabolite). 5-HIAA (main serotonin metabolite) and TAA
(tryptamine metabolite) of the 2 hours periods 3 p.m.—5 p.m. (A) and
5 p.m.—7 p.m. (B) are not significantly different.

1

, Biogenic Amines Metabolites in Transcendental

Meditation
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Fig. 1. t-Test for paired values between C'D for 5-HIAA were significant at the
p < 0.05 level, those for VMA between A/D were significant at the p < 0.02 ievel

In TM-practice (comparing the 3 p.m.—5 p.m. premeditation
period (C) to the 5 p.m.—7 p.m. TM and postmeditation period (D),
that includes 30 min of TM-practice), the meditators, serving as their
own controls, showed a significant increase of 5-HIAA (p < 0.02).

This allows for the conclusion that TM-technique has an effect of
increasing serotonin metabolism. The increase of the other neuro-
transmitter metabolites does not become significant.
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TM-practitioners 7—9 hours after their regular morning medita-
tion, showed in their 2 hour urine metabolite sample (C) taken before
the 5 p.m.—7 p.m. afternoon meditation period (D), a significantly
lower VMA concentration (as compared to the controls) and a higher
5-HIAA concentration significant at the p << 0.01 level, rising to
p < 0.005 after TM. These data allow for the conclusion that the
meditators exhibit a lower level of activation (Frankenhaeuser, 1969),
less stress and strain and have a lower adrenal hormonal level out of
TM-practice periods also than our controls.

The elevated 5-HIAA conc. (C) indicates a sustained serotonin
level well above control values in regular meditators during the day,
rising with TM-practice (D).

It should be stated that in meditators compared to non-meditators
a significant decrease in concentration of a main metabolite of the
catecholamines noradrenaline and adrenaline, namely VMA, is
associated with a reciprocal increase of the main metabolite of
serotonin. This effect can be associated with the known effects of TM:
synchronisation of EEG, decrease of muscle tone, decrease in anxiety
etc. (Banguet, 1973; Orme-Johnson and Farrow, 1976).

The observed trend during daytime can be interpreted as lowered
“basal activation”. In meditators the ratio of the metabolites before

and after TM followed a general logic and tended to a certain ratio
(Bujatti, 1976).

Discussion

Referring to the data on the physiology of TM by Wallace, Benson
and Wilson (1971), Selye (1975) writes: “TM’s physiologic effects on
metabolism, breathing, skin resistance, blood lactate, brain waves and
the cardiovascular system are exactly opposite to those identified by
medicine as being characteristic of the efforts to meet demands of
stress.”

The reduction of plasma cortisol during and after TM (Jevning
et al., 1975) and the significant reduction of VMA in this study on
TM is further evidence for the above description and is connected
with an increase in 5-HIAA in TM-practitioners.

The increase of the serotonin metabolite 5-HIAA while TAA
(indole-3-acetic acid) remains more constant suggests the following
conclusion:

A: Since 5-hydroxylation of L-tryptophan is the rate limiting step
in 5-HT biosynthesis (see for review Hamon et al., 1974) the long
term increase in 5-HIAA production should be due to the stimulation
of L-tryptophan turnover to 5-HTP in TM-practitioners.

L-tryptophan-5-hydroxylase which as capable of metabolizing
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L-tryptophan into 5-HTP (5-hydroxytryptophan) has been localized
in mammalian intestinal mucosa (Porter et al., 1961).

The occurrence of serotonin in the enterochromaffine (EC) cells
has been evidenced by Ersparmer and Azero (1952). Furthermore,
the EC-cells of the enterochromaffine cell system in the gastro-
intestinal mucosa are the main site of production and storage of 5-HT
in mammals (Ersparmer, 1963).

B: After EC-cell stimulation by administration of hypertonic
glucose in the gut lumen:

a) EC-cells responded by emiocytotic release of the basal granules
(Kobayashi and Fujita, 1974).

b) Formaldehyde induced fluorescence (Falck-Hillarp Method) in
the EC-cells of the human duodenal mucosa disappeared (7obe,
Kimura and Fujiwara, 1967),

c) an elevated blood serotonin level in the portal vein followed
(Johnson and Jesseph, 1961; Jobnson, Sloop and Jesseph, 1962),

d) leading to the conclusion: The EC or enterochromaffine cell,
which represents the predominant element in the gut endocrine system
can now be called a “safely endocrine cell”, Fujita and Kobayashi
(1974), Osaka, Sasagawa and Fujita (1974).

Feyrter (1938, 1953) established the morphological concept of the
“diffuse endocrine epithehial organs”. The work of the Japanesc
research-groups on the “gastro-entero-pancreatic endocrine system”
provide evidence for its value. Feyrter concluded among many others
since Ciacco (19C6) an endocrine activity of the EC-cells, yet the
question after the hormone, its funcuion and the endocrine targets
remained.

By lowering orthosympathetic vegetative tone in TM-technique,
the observed increase in serotonin metabolism and consecutive urine
5-HIAA excretion are infered to be caused by basal granulated EC-
cell stimulation plus secretion of 5-HT.

Such mechanism is well established for the basal granulated G-cell
(Uvnas, 1942; Pe Thein and Shofield, 1959; Hunski et al., 1971;
Matsuo, Seki and Kitamura, 1974) that belongs to the same Gastro-
Entero-Pancreatic endocrine system (GEP-system) as the EC-cell
and the Amine Precursor Uptake and Decarboxylation series (APUD-
series) as well, producing in this case the intestinal hormone gastrin
(Solcia and Sampietro, 1965; Busolati and Pearse, 1970; Mitsckke,
1971).

“It is an important fact that the amines i the APUD-cells arc
present in addition to polypeptide hormones and there seems to be
no reason for the EC-cell being an exception to this point.” (Fujita

and Kobayashi, 1974)
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So far the increase of 5-HIAA in the TM-practice 1s the first
physiological-functional evidence for scrotonin itself to be the pre-
sumptive main EC-cell hormone requested by Fujita and Kobayashi.

As the adreno medullary tissue serves for hormonal reinforcement
of orthosympathetic activity (von Euler, 1963) the Enterochromaffine
Cell System (having taken the form of distinct organs in some species
as octopus and discoglossus) is suggested to serve via serotonin for
humoral reinforcement of parasympathetic activity 1n “rest and ful-
fillment” of deep relaxation.

The classification of 5-HT acuvity:

1. Locally upon smooth muscle (Slersenger ¢t al.. 1959) as “tiscue
hormone” and

2. its powerful stimulant action on ntesunal peristalsis (Balbroig
and Lin, 1958; Biilbring and Crema, 1959; Lee, 1960) bloodflow in
the gut wall and mucous secretion (Mengiy, 1969; Thorson, 1958) as
“intestinal hormone” can be suggested now. 5-HT according to
Ersparmer (1963) acts further on

3. dilatation of the coronarv vessels in the heart, the tone of
venous, arterial and capillaric bloodvessels (Oates et al., 1966,
suggested bradykinin involvement); its effect on the pulmonary
arterial tree, the placenta and possibly the kidney, the suggested
metabolic activity concerning glycogenolysis (Kursky, 1974) as well
as the effects on uterine muscle, all could be considered along this line,
as “systemic RF-hormone” activity, of pracucal clinical and ex-
plicatory value.

4. The systemic “rest and fulfillment hormone” (RF-hormone)
finally should act via area postrema chemoreceptor through
the reticulo-solitario-reticular feedback system (Koella and Czicman,
1965; Koella, 1974) on, last not least, the “neurotransmitter sero-
tonin” with its supporting role for EEG-synchronisation (Gaillard
and Bartholini, 1974), the common finding of EEG rescarch done on
TM (Wallace, Benson and Wilson, 1971; Banqguet, 1973: Bang:et
et al., 1974; Kobal, 1975; Krabne, 1975).

5. 5-HT, that is held responsible for a bewildering mulutude of
central regulatory effects is suggested to account as “negentropyflow
transmitter” (Bujatti, 1976) for them and the deactivation of the “rest
and fulfillment response” observed in TM-technique centrally and
peripherally antagonistic to the activation of the “entropyflow trans-
mitter” noradrenaline (DA?) in “fight and flight”.

The term “rest and fulfillment response” is defined (Brjatti, 1976)
as “the homeostatic, self-organizing tendency of the living svstem,
that is to meet all possible stressors in such a manner, as to maintain
on increasingly complex levels of integration, while fluctuating, a

e
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stable state of least possible activation and of maximum possible
deactivation, an ultimately zeroentropy-state”. This “rest and ful-
fillment response” (RF-response) is basic to and inclusive of the
activation of “fight and flight” and “stress” reactions that do appear
as antagonists but ultimately are its own synergistic phenomenon.

It should also be mentioned that in acupuncture an increase of
5-HIAA in the urine was demonstrated (Riederer et al., 1975).
Simultaneously an increase of slow alpha-activity is observable in
acupuncture (Birkmayer et al., 1976).

The increase of 5-HIAA concentration in a mental relaxation
technique (TM) and in acupuncture of a peripheral point indicates a
more general validity of the above mechanisms mediated by central
and peripheral serotonin.
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Faculty and student members of MIU’s Substance M research team '
(from left): Dr. Kenneth Walton, Phil Tomlinson, Shiyao Wu,
Todd Hauser, Nirmal Pugh, Bonnie Neimann, Michael Lerom, and
Tom McCorkle. Photo by Gabrielle Dewan

Students Contribute to
Recent Breakthroughs

in Substance M Research
Bob Mcllvride

IU chemistry students contributed to important break-
throughs in Substance M research last month, determining
what appears to be a structural component of the substance,
and pinpointing a major contaminant marring the near-pure samples of
Substance M.

Samples were sent out last week for high-resolution mass spectro-
scopy tests which could reveal the structure of Substance M.

In addition, Dr. Ripu Malhotra, a physical organic.chemist at
Stanford Research Institute International in Palo Alto, California, has
been running mass spectrometer tests on the most purified samples of
Substance M to date, and has found the molecular weight for: the
Continued on page 3




Breakthroughs in
Substance M

Research
Continued from page 1

predominant substance in the samples
to be 514. This is now thought to
represent the major contaminant.
“These findings mark the culmin-
ation of several years of researching the
substance, and the beginning of a new
understanding of its chemical structure,”
said Dr. Ken Walton, Associate Profes-
sor of Chemistry at MIU, Director of
the Neurochemistry Laboratory, and
director of the Substance M research.
Undergraduate chemistry student
Bonnie Neimann and Assistant Profes-
sor of Chemistry Michael Lerom have
purified ten times more Substance M at
a higher level of purity than ever before.
Last week they discovered what
could be the final obstacle to
completely purifying Substance M — a
single contaminant originating from

+ steps of the purification procedure itself.

With this knowledge, they are working
to isolate a completely pure sample.

“Tt is exciting to be on the forefront
of this new research,” said Bonnie.
“The faculty and staff working on
Substance M are experts in their fields,
which makes my time and work here
especially rewarding.”

Another student researcher, Ph.D.
physiology student Phil Tomlinson,
recently made another major contribu-
tion in determining the structure of
Substance M.

By introducing a different staining
technique into his thin layer chroma-
tography research, Phil has shown that
a basic structural component of
Substance M is probably an *indole
ring,” represented diagrammatically as:

Discovered Indirectly

The Substance M research grew out of
studies done on serotonin, a neuro-
transmitter associated with feelings of
well-being and positive moods.

- In 1976 Michael Bujatti conducted a
study on TM and serotonin in Austria,
concluding that serotonin may act as a
hormone helping to produce deep rest.
Psychiatrists currently associate low
levels of serotonin in the brain with
aggressive behavior, depression, suicidal
tendencies, and other mental problems.

MIU researchers think the effects of
TM may be correlated with high
serotonin levels. How much serotonin
is in the body can be inferred from
measuring the level of 5-HIAA, its
major break-down product, found in
samples of cerebrospinal fluid, urine,
and blood.

Substance M was discovered acci-
dentally by Dr. Ken Walton when he
was studying S-HIAA content in urine
samples of meditators. A discrepancy
appeared between two different methods
of estimating the amount of 5-HIAA in
the samples.

In samples taken at diffcrent times
of day, Dr. Walton noticed that one test
indicated a certain level of 5-HIAA,
while a second, more specific test
showed far less 5-HIAA in the same
samples. The greatest difference be-
tween levels occurred right after the
meditation.

“This difference might only have
caused us to switch to the more specific
method if we had not noticed that the
biggest difference coincided with
program times,” said Dr. Walton,
“This was what suggested that another
compound might be involved.”

There was indeed another compound
involved, a substance which was soon
dubbed “Substance M.”

This discovery was made late in
1982, and for several years MIU
biochemists have been working to
purify Substance M, in order to
determine its chemical structure.

Substance M at Work
Since 1984, research in collaboration
with chemists at other institutions has
pointed to one possible function of
Substance M — to inhibit serotonin
uptake and thereby sustain a feeling of
well-being in the body and mind.

The effects of serotonin in the
nervous system occur when it is
released from a nerve cell into the

synapse between cells. There it can
affect receptors on the cell walls of
adjacent nerve cells. Chemists
hypothesize that when the nerve cell
that released the serotonin reabsorbs it,
the associated good feelings dissipate.

Chemists have developed a number
of synthetic drugs to inhibit serotonin
uptake by nerve cells. One of these is
called imipramine, a drug used clinically
to treat symptoms of depression, but
which also causes several undesirable

Imipramine or Substance M
7 blocks serotonin uptak

Serotonin :

side effects. Imipramine blocks the
serotonin uptake sites in the nerve cell,
leaving more serotonin available in the
synapse, where it might continue to
create feelings of well-being.

According to initial studies carried
out in collaboration with Drs. Larry
Meyerson and John Ieni in the Medical
Research Division of American
Cyanamid, a pharmaceutical firm in
New Jersey, Substance M acts in the
same way as imipramine — inhibiting
the process of serotonin uptake by the
nerve cells.

But while it might perform the
same function as imipramine, Sub-
stance M would not be expected to
create harmful side effects, because it is
a natural substance made in the body.

“We are among the pioneers of
research in positive levels of conscious-
ness,” said Chris MacLean, laboratory
technician, who, along with Todd
Hauser and Dr. Tom McCorkle, has
been working on the Substance M

Continued on:page S .
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project for over a year. “Very little is
understood about normal states of
being. This discovery of an anti-
depressant substance is an exciting
reversal of this trend.”

Future Research

The immediate goal of the Substance M
research is to determine the entire
structure of the substance. The indole
ring — apparently present in Substance
M — also forms the basic structure of
serotonin, S-HIAA, and tryptophan, the
metabolic precursor of serotonin. This
suggests that Substance M could be a

“metabolic relative” of these com-

pounds.

In addition to its structure, MIU
researchers will be studying how
Substance M functions, what factors
may change its levels in blood and
urine, and what states of mind may be
associated with high and low levels.

The research will address the
relationship between Substance M,
serotonin, and the experience of pure
consciousness during TM. And much
of it will be carried out by MIU
students. .

Recently, Dr. Orme-Johnson's
psychophysiology students found evi-
dence that the increased feelings of
well-being after the TM-Sidhi program
arc associated with increased 5-HIAA.

“Perhaps most interesting of all,”
says Dr. Walton, “is the indication that
5-HIAA and serotonin may correlate
with numbers in the Super Radiance
program. This important study is being
carried out in our laboratory by Nirmal
Pugh, a student at Maharishi School of
the Age of Enlightenment.”

Substance M and Bliss

Much of the excitement over Substance
M arises from suggestions that it could
mediate the experience of bliss. Dr.
Walton thinks it is much too early to
reach any conclusion about this, but he
is intrigued by evidence of serotonin’s

importance in the experience of pure
consciousness, and by evidence that
Substance M may be interacting with
serotonin.

*“I, too, began lab research as an
undergraduate in college, enjoying it
right from the start,” said Dr. Walton.
“But this is the most exciting and
challenging project I have ever
encountered. 1 want to extend a special
thanks to Keith [Dr. Keith Wallace,
Co-Director of the Doctoral Programs
in Neuroscience and Physiology] for his
encouragement and collaborative sup-
port, and to the generous donors from
the Fairfield community who have made
this work possible.”

Bob Mcllivride recently became the first
Student to complete the degree
requirements for a master's degree in
Professional Writing at MIU.
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REFERENCES

SCIENTIFIC RESEARCH ON THE
TRANSCENDENTAL MEDITATION
AND TM-SIDHI PROGRAMME

TWO VOLUMES CONTAINING OVER
200 STUDIES AND COVERING
FIFTEEN DISCIPLINES

n account of the results of scientific research on the Transcendental Meditation and TM-Sidhi programme can be
A found in Scientific Research on the Transcendental Meditation Programme: Collected Papers, Vol. 1, 1976, and
Vol. 11, (in press), two 700-page volumes each containing over 100 research studies and published by MERU Press.

The areas of research are listed below.

The chart numbers in each section refer to illustrated abstracts compiled by Maharishi European Research
University. summarizing in chart form each main research result of all the studies.

The research summarized in these charts and research studies is being added to daily by intensive research
activity in over 150 universities around the world. By the beginning of 1981. research projects undertaken on
the Transcendental Meditation and TM-Sidhi programme totalled over 800. with many more currently in the
planning and preparation stages.

PART I SECTION D Physiology: Electroencephalo-
o graphic (EEG) Changes
PHYSIOLOGICAL CHANGES : (charts D1 - D21)

DURING THETRANSCENDENTAL
MEDITATION AND
TM-SIDHI PROGRAMME

PART II
SECTION A Physiology: Metabolic Changes BENEFITS IN DAILY ACTIVITY
(charts A1 - A16) DUE TO THE TRANSCENDENTAL
MEDITATION AND
SECTION B Physiology: Biochemical TM-SIDHI PROGRAMME

Changes (charts B1 - B13)

SECTION C Physiology: Electrophysio- SECTION E It.nproved Physiological Effi-
logical Changes (charts C1 - C7) ciency (charts E1 - E9)




SECTION F Autonomic and Emotional
Stability (charts F1 - F6)

SECTION G Improved Health
(charts G1 - G21)

SECTION H Improved Athletic Performance
(charts H1 - H5)

SECTION I Psychology: Perception and
Motor Co-ordination
(charts I1 - 110)

SECTION J Psychology: Intelligence,
Learning, and  Academic

Performance (charts J1 - J22)

SECTION K Psychology: Development of
Personality (charts K1 - K47)

SECTION L

SECTION M Sociology:
Job Satisfaction (charts M1 - M9).

SECTION N

Psychology: Creativity
(charts L1 - L4)

Productivity and

Sociology: Rehabilitation
(charts N1 - N23).

SECTION O Sociology: Improved Quality of

SECTION P

Life Through the Maharishi
Effect (charts O1 - O14).

Physiological: Changes and
Benefits in Daily Activity due to
the TM-Sidhi Programme
(charts P1 - P14)

PART I

PHYSIOLOGICAL CHANGES DURING
THE TRANSCENDENTAL MEDITATION
AND TM-SIDHI PROGRAMME

SECTION A
Physiology: Metabolic changes

LEVELS OF REST

FIRST REFERENCE: Robert Keith Wallace
and Herbert Benson. ‘The Physiology of
Meditation™. Scientific American 226. no. 2
(L.S.A:1972): 84-90,

SECOND REFERENCE: Robert Keith
Wallace. Herbert Benson. and Archie F.
Wilson. "A Wakeful Hypometabolic Physio
logic State™. American Journal of Physiology
221 no. 3(U.S A 1971): 795-799.

CHART Al

LEVELS OF REST: A REPLICATION

REFERENCE: Paul W. Corer. ‘Airwav
Conductance and Oxygen Consumption
Changes  Associated with Practice of the
Transcendental Meditation Technique’
(University of Colorado Medical Center.
Denver. Colorado. U.S.A.. 1974). Published
in Volume . Scientific Research on the
Transcendental Meditation Program: Collec-
ted Papers.

CHART A2

LEVELS OF REST: COMPARED TO
CONTROL. GROUP

REFERENCE: V. Hubert Dhanaraj and
Mohan Singh. *Reduction in Metabolic Rate
during the Practice of the Transcendental
Meditation Technique™. Paper presented at
first Canadian Congress for Multidisciplinan
Study  of  Sport and  Physical  Activity,
Montreal. Quebec. Canada. October 1973,

CHART A3

CHART A4

CHART AS.

CHART A6

CHART A7

Published in Volume L, Scientific Research on
the Transcendental  Meditation  Program:
Collecied Papers.

NATURAL CHANGE IN BREATH RATE

REFERENCE: Robert Keith Wallace, “The
Physiological Effects of Transcendental
Medutation: A Proposed Fourth Major State
of Consciousness™. Ph.D. Thesis. Department
of Physiology. University of California, 1.os
Angeles. California. U.S.A.. 1970. Published
in Volume 1. Scientific Research on the
Transcendental Meditation Program:
Collected Papers.

NATURAL CHANGE IN BREATH RATE:
A REPLICATION

REFERENCE: Robert Bakker. “Decreased
Respiratory Rate during the Transcendental
Meditation Technigque: A Replication”
(Cahfornia State Cotlege. Sonoma. Calitornia,
US. AL 1974). Published in Volume 1.
Scientific Research on the Transcendenial
Meditation Program: Collected Papers.

NATURAL CHANGE IN BREATH
VOLUME

REFERENCE: Paul W. Corev. “Airwan
Conductance and Oxyvgen Consumption
Changes  Associated  with Practice ol the
Transcendental Meditation Technique’
(University of Colorado Medical  Center.
Demver. Colorado. U.S AL 1974) Published
m Nolume | Scientific Research on the
Transcendental Meditation Program:
Collecred Papers.

REDUCED HEART RATE

REFERENCE: Robert Keith Walluce. “1he
Phystological  Etfects  of  Transcendental
Meditation: A Proposed Fourth Major State
of Consciousness™ PhoD. Thesis, Department
of Physiology. University of California. 1 os
Angeles, Californa, U.S AL 1970, Published




CHART A8

CHART A9

CHART Al0

CHART Al

CHART A1l2

CHART AR}

REFERENCES: SCIENTIFIC RESEARCH ON THE TRANSC

i Volume L Sciearific Research on the
Transcendental Meditarion Program:
Collected Papers.

REDUCED HEART RATE:
A REPLICATION

REFERENCE: V. Hubert Dhanaraj and
Mohan Singh. "Reduction in Mctabolic Rate
during the Practice of the Transcendental
Meditation Technigue™. Paper presented at
first Canadian Congress for Multudisciplinary
Study  of Sport and  Physical  Activity,
Montreal. Quebec. Canada. October 1973,
Published in Volume L. Scientific Rescarch on
the  Transcendental  Meditation  Program:
Collected Papers.

REDUCED HEART RATE: COMPARED
TO CONTROL GROUP

REFERENCE: Paul W. Corey. *Airway Con-
ductance and Oxygen Consumption Changes
Associated with Practice of the Transcen-
dental Meditation Technigue™ (University of
Colarado Medical Center. Denver. Colorado.
U'.S.A.. 1974). Published in Volume 1. Scien-
tific Research on the Transcendenial Medi-
tation Program: Collected Papers.

INCREASED AUTONOMIC BALANCE

REFERENCE: V. 1. Levander. Herbert
Benson, R C. Wheeler. and Robert Keith
Wallace. “Increased Forcarm Blood Flow
during a  Wakeful Hypometabolic State™.
Federation Proceedings 31 (U.S. AL 1972):
405.

SUSPENSION OF RESPIRATION:
PERFECT REST IN THE STATE OF
TRANSCENDENTAL CONSCIOUSNESS
FIRST REFERENCE: John 1. Farrow,
‘Physiological  Changes  Associated  with
Transcendental Consciousness: The State of
Least Excitation of Consciousness’. Pub-
bished i Volume 1. Scienrific Research on
the  Transcendemal  Meditation  Prograni:
Collecred Papers.

SECOND REFERENCE: 1. Russell Hebert.
“The Pavehophysiology of Advanced
Participants in the Transeendental Meditation
Programme: Suspension of Resprration A
Replication™. MERLU Report 7605, Paveho
physiology Laboratory, Mahanshi Puropean
Rescarch Universitn. Weggis, Swatzerlund.
1976, Additional reference —see appendix

IMPROVED BRAIN BLOOD CIRCU-
LATION: THE BASIS OF OPTIMIZING
BRAIN FUNCTIONING

REFERENCE: Ronald Jevning and Archie
F. Wilson. *Behavioral ncrease of Cerebral
Blood Flow'. The Physiologist 21 (1978): 60,
Published tn Volume H. Scientific Research on
the Transcendental Meditation Program: Col-
leted Papers (in preparation).

INCREASED BIOCHEMICAL STABILITY
AND EFFICIENCY

REFERENCE: Ronald Jevning and Archie
o Wilson, “Altered Red Cell Mcetabolism in
TN Pavchophysiology 14(1977): 94, Published
i Volume H. Scieniific Research on the Tran-
seendental - Meditation  Program:  Collecied
Papers (1in preparation).

CHART Al4

CHART AIlS

CHART Al6

PHYSIOLOGICAL INDICATIONS OF
TRANSCENDENTAL CONSCIOUSNESS:
DECREASED RESPIRATION AND HEART
RATE

REFERENCE: Carl J. Severcide. “Physio-
logical and Phenomenological  Aspects of
Transcendental  Meditation™ (University  of
Trondheim, Norway. 1978). Published in
Volume H. Scientific Rescarch on the Tran-
scendental  Meditation  Program: Collected
Papers (in preparation).

INCREASED EFFICIENCY OF THE
HEART

FIRST REFERENCE: Debra Warshal and
Joe W. Peterson, ‘Change in Cardiac Qutput
during Transcendental Meditation as Measured
by Noninvasive Impedance Plethysmography”
(University of Texas. Austin, Texas, US AL
1980). Published in Volume |11, Sciemific
Research on the Transcendental Meditation
Program: Collected Papers (in preparation),
SECOND REFERENCE: Ronald Jevning.
Archie F. Wilson, William R. Smith. and Mor-
timer E. Morton. *Redistribution of Blood
Flow in Acute Hypometabolic Behavior',
American Journal of Physiology 235 (U.S.A.
1978). R89-R92. Published in Volume 1.
Scientific Research on the Transcendental
Meditation Program: Collected Papers (in
preparation).

INCREASED CARDIOVASCULAR EF-
FICIENCY: INDICATION OF GREATER
LONGEVITY

REFERENCE: Ulrich Bauhofer. *Cardiovas-
cular Effects of the Transcendental Meditation
Technique®  (Julius-Maximilian  University,
Wuerzburg. West Germany. 197%). Published
in Volume 11, Scientific Research on the Tran-
scendental  Meditarion  Program: Collecred
Papers (in preparation).

SECTION B

Physiology: Biochemical Changes

CHART BI

CHART B2

CHART B3

BIOCHEMISTRY OF DEEP REST
FIRST REFERENCE: Robert Keith Wallace
and Herbert Benson, “The Physiology of Medi-
tation™. Scientific American 226, no. 2(U.S. A
1972). 84 90.

SECOND  REFERENCE: Robert Kenh
Wallace. Herbert Benson. and  Archie |
Wilson. "A Wakeful Hypometabolic Physio-
logie State™. American Journal of Phisiolog
221 no. 3 (U.S A 1971 795 799.

BIOCHEMISTRY OF REDUCED STRESS

REFERENCE: R, Jevning. A Wikson, |
Vanderbaan, and S. Levine, Plasma Prolactin
and Cortisol durmg Transcendental Med:-
tation”. The Endocrine Sociery Pragranm 370
Annual Meeting, New York Citv, 1820 June
1975, p. 257,

BIOCHEMICAL CORRELATES OF
STATES OF CONSCIOUSNESS
REFERENCE: R Jevning, AL Fo Wilson, |
Vanderbaan. and S, Eevine, "Plismi Prolacun
and Cortisot during Transcendental Medi-
tation”. The Endocrine Sociery Program S7ih
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trnual Meenme, New York Gy, I8 20 June
1975, p. 257

(HART B4 LONG-TERM NEUROCHEMICAL
EFFECTS
REFERENCE: R Jevning, AL F. Wilsonoand
W R Smith, Plasma Amino Aads durning the
Transcendental Mediaton Techmgue: Com-
parison to Sleep’. paper prosented at
samposium o the International Assocation
tor the Pachophysiological Study ot Sleep.
Edimburgh. Scotland. July 1975 (Uninersity of
Calitornia. Irvine. Calitorma. U.S.AL. Pub-
lished in Volume 1. Screntific Research on the
Transcendenral  Meditation Program:  Col-
lected Papers.

CHART B5  INCREASED  BIOCHEMICAL  EFFI-
CIENCY: REDUCED CORTISOL LEVEL
FIRST REFERENCE: Anthony J. W, Bevan,
Peter M. Young. Maurice L. Wellby. Peter
Nenadovie. and John A, Dickins. "Endocrine
Changes in Relaxation Procedures’. paper
presented at the August 1976 meeting of the
Endocrine Society of Austraha. Published in
Volume 1. Sciensitic Research on the Tran-
seendental  Mediration  Program:  Collecied
Pupery (in preparation).

SECOND REFERENCE: Anthony 1. W.
Bevan. “Endocrine Changes in Transcendental
Meditation”. paper presented at the 1978
Annual Scientific Meeting of the Australian
Society for Medical Research. Published in
Volume . Sciemific Research on the Tran-
scendemal - Meditaiion  Program:  Collecied
Papers (in preparation).

THIRD REFERENCE: Anthony J. W,
Bevan. Richard G. Symons. Clive G. Beng. and
Maurice L. Wellby. ‘Short-Term Endocrine
Changes in Transcendental Meditation™. paper
presented at the 1979 Annual Meeting of the
Endocrine Society of Australia. Published in
Volume . Scientific Research on the Tran-
scendental  Meditation  Program: Collecied
Papers (in preparation).

CHART B6 INCREASED BIOCHEMICAL  EFFI-
CIENCY: REDUCTION IN  SERUM
GROWTH HORMONE

FIRST REFERENCE: Anthony J. W, Bevan,
*Endocrine Changes in Transcendental Medi-
tation”. paper presented at the 1978 Annual
Scientitic Meeting of the Australian Society
for Medical Research. Published in Volume I
Scientific Research on the  Transcendental
Meditation  Program: Collected  Papers (in
preparation).

SECOND REFERENCE: Anthony J. W.
Bevan. Richard G. Symons. Clive G. Beng.and
Maurice L. Wellby. “Short-Term Endocrine
Changes in Transcendental  Meditation’,
paper presented at the 1979 Annual Mceting
of the Endocrine Society of Australia. Published
in Volume 1L Scientific Research on the Tran-
scendental - Meditation  Program:  Collecred
Papers (in preparation).

CHART B7 INCREASED BIOCHEMICAL  EFFI-
CIENCY CHANGES IN THYROXINE (T4)
AND TRI-IODOTHYRONINE (T3)

FIRST REFERENCE: Anthony J. W. Bevan,
Peter M. Young. Maurice L. Wellby. Peter
Nenadovie. and John A, Dickins. "Endocrine
Changes in Relaxation Procedures’. paper
presented at the August 1976 meeting of the
Endocrine Society of Australia. Published in

CHART B8

CHART B9

CHART B10

CHART BI11

CHART B12

CHART B13

Volume 11, Scientific Research on the Tran-
scendenial - Meditation  Program:  Collecied
Papers (in preparation).

SECOND REFERENCE: Anthony 1. W,
Bevan, "Endocrine Changes in Transcendental
Meditation”. paper presented  at the 1978
Annual Scientific Mecting of the Australian
Society for Medical Rescarch. Published in
Volume 1. Scientific Research on the Tran-
scendental  Meditation  Program:  Collected
Pupers (in preparation).

BIOCHEMICAL INDICATIONS OF
GREATER BALANCE, RELANATION,
AND FULFILMENT

REFERENCE: Michael Bujatu and Peter
Ricderer. “Serotonin. Noradrenaline.  and
Dopamine Metabolites in the Transcendental
Meditation Technique™. Jowrnal of Newral
Transmission 39 (1976): 257 267. Published in
Volume 11, Scieniific Research on the Tran-
scendental  Meditation  Program:  Collecied
Papers (in preparation).

BIOCHEMICAL INDICATIONS OF RE-
DUCED STRESS AND IMPROVED RE-
SISTANCE TO DISEASE: A REPLI-
CATION

REFERENCE: Ronald Jevning. Archic F.
Wilson. and Julian M. Davidson. *Adrenocor-
tical Activity during Meditation™. Hormones
and Behavior 10 (1978): 54 60. Published in
Volume 11. Scientific Research on the Tran-
scendertal  Mediration  Program: Collected
Papers (in preparation).

INDICATIONS OF INCREASED PHYSIO-
LOGICAL FLEXIBILITY

REFERENCE: A. C. Yee. *Glucose Tolerance
and the Transcendental Meditation  Pro-
gramme™ (MERU  Research  Laboratory.
Singapore, 1980). Published in Volume |11
Scientific Research on the Transcendental
Meditation Program: Collected  Papers (in
preparation).

BIOCHEMICAL INDICATIONS OF A
FUNDAMENTAL CHANGE IN BODY
FUNCTION

REFERENCE: Larry W, McCumg. ‘Salivary
Electrolytes, Protcin and pH during Transcen-
dental Meditation™. Experiemia 30 (1974).
988-989. Published in Volume 1. Scientific
Research on the Transcendental Meditation
Program: Collected Papers (in preparation).

BIOCHEMICAL INDICATIONS OF
GREATER BALANCE, RELAXATION,
AND FULFILMENT

REFERENCE: Robert Keith Wallace., B
Simon. S. Guich. P. F. Tomlinson, .. Petrick.
S. Beth. and G. Walton, *Rise in Urinary 5-
Hydroxy-Indopeacctic  Acid  (5-HIAA)
Associated with Practice ol the Transcendental
Mecditation Program’, Society of Newroscience
Abstracts 6 (U.S.A.: 1980): 725. Published in
Volume W,  Scieniific  Research  on the
Transcendental  Medirtation  Program:
Collected Papers (in prepariation).

CIRCULATORY CHANGES INDICATING
GREATER RELAXATION

REFERENCE: Ronald Jevning. Avchie b
Wilson. William R, Smith. and Mortimer |
Morton. Redistribution of Blood Flow




Acute Hypomctabolic Behavior'. American
Journal of Physiology 235, no. | (US.A:
1978): R89 R92. Published in Volume 1l
Scientific  Research on the Transcendenial
Meditation  Program: Collected Papers (in
preparation).

CHARTS B14-BI15 sce appendix

Physiology:

CHART C1

CHART C2

CHART C3

CHART C4

CHART (5

CHART Ceo

SECTION C
Electrophysiological

Changes

STATE OF RELAXATION

FIRST REFERENCE: Robert Keith Wallace
and Herbert Benson, ‘The Physiology of Medi-
tation’, Scientific American 226, no. 2 (U.S.A.:
1972): 84-90.

SECOND REFERENCE: Robert Keith
Wallace, ‘The Physiologica! Effects of Tran-
scendental Meditation: A Proposed Fourth
Major State of Consciousness’ (Ph.D. Thesis.
Department of Physiology. University of Cali-
fornia, Los Angeles. California, U.S.A.. 1970).
Published in Volume L. Scientific Research on
the Transcendenial Meditation Program:
Collected Papers.

STATE OF RELAXATION: THE UNIQUE-
NESS OF THE TM TECHNIQUE

REFERENCE: Michael A. West, ‘Changes in
Skin Resistance in Subjects Resting. Reading.
Listening to Music, or Practising the Tran-
scendental Meditation Technique’ (University
of Wales, Swansea. Wales. 1973). Published in
Volume 1. Scientific Research on the Tran-
scendental  Meditation Program: Collecied
Papers.

STATE OF RELAXATION: COMPARED
TO CONTROL GROUP

REFERENCE: Gina Laurie. *An Investigation
into the Changes in Skin Resistance during the
Transcendental Meditation Technique®(Ports-
mouth Polvtechnic. Hampshire, England.
1973). Published in Volume 1. Scientific
Research on the Transcendenial Meditation
Program: Collected Papers.

IMMEDIATE RELAXATION EFFECT

REFERENCE: Jorn Janby. ‘Immediate Ef-
fects of the Transcendental Meditation Tech-
nique: Increased Skin Resistance during the
First Experience of the Technique'(University
of  Aarhus, Aarhus., Denmark., 1973).
Published in Volume 1. Scientific Research on
the  Transcendental  Meditation  Program:
Collected Papers.
INCREASED NEUROMUSCULAR
INTEGRATION

REFERENCE: Karen 8. Blasdell “Trianseen-
demal Meditation and the Tonie Vibration
Retlex™(University of Cabitornia, Tos Angeles,
Calitormia. U S A 1974), Pubhlished in Volume
1V Scieniific Researclt on the Transcendenial
Mediation Prosram:  Collected  Papers Gn
preparation).

INCREASED MUSCULAR REEAXATION

REFERENCLE: Tom Kemmerhing, “Ftect of
Franseendental Meduation on Muoscular Fone'.

CHART C7

REFERENCES: SCIENTIFIC RESEARCH ON THE TRANS(

Psvchopathomerrie 4 (West Germany: 1978):
437 440. Published in Volume 1. Scienrific
Research on the Transcendenial Meditation
Program: Collected Papers (in preparation),

RELAXATION OF THE ENTIRE SYSTEM:
DECREASED EMG AND H-REFLEX

REFERENCE: Jean-Rene Chenard. *A Con-
trolled Study of the Influence of Transcen-
dental Meditation on a Specific Value of the
H-Reflex (Hoffmann) Recruitment Curve and
the Surface EMG® (University of Quebec.
Canada, 1979). Published in Volume 11, Scien-
tific Research on the Transcendental Mediia-
tion Program: Collected Papers (in prepara-
tion).

SECTION D

Physiology: Electroencephalographic

CHART DI

CHART D2

CHART D3

CHART D4

CHART DS

(EEG) Changes

RESTFUL ALERTNESS

REFERENCE: Robert  Keith  Wallace,
Herbert Benson. and Archie F. Wilson, A
Wakeful Hypometabolic Physiologic State’,
American Journal of Physiology 221, no. 2}
(U.S.A.: 1971): 795-799.

BRAIN WAVE PATTERNS: STATES OF
CONSCIOUSNESS

FIRST REFERENCE: Jean-Paul Banquet.
‘EEG and Meduation”.  Electroencephalo-
graphy and Clinical  Neurophysiology 33
(1972). 454,

SECOND REFERENCE: Jean-Paul Banquet.
‘Spectral Analysis of the EEG in Meditaton’.
Electroencephalography and Clinical
Neurophysiology 35 (1973): 143 151,

BRAIN WAVE SYNCHRONY: INTER-
AND INTRAHEMISPHERIC BETA
SYNCHRONY

FIRST REFERENCE: Jcan-Paul Banguet.
‘EEG  and  Meditation™. Eleciroencephalo-
graphy  and  Clinical  Newrophvsiology 33
(1972): 454,

SECOND REFERENCE: Jean-Paul Banguet.
*Spectral Analysis of the EEG in Meditation”,
Elecrroencephalography and Clinical
Newraophvsiology 35 (1973): 143 151,

ORDERLINESS OF BRAIN FUNCTION-
ING:INTER- AND INTRAHEMISPHERIC
SPECTRAL SIMILARITY

FIRST REFERENCE: Jean-Paul Banguet
and Maurtee Saithan. “Analyse LE.G. d'etans
de conscience induits ¢t spontanes’. Reviee
d'lectroencephalographic e de Newro-
phvsiologie  Clinique 4 (France: 1974
445 453

SECOND REEFERENCE  Jean-Paul Banguet.
HGoand Meduavion™s Llecrroencephalo-
graphy and  Clinical - Newroplisiologe 33
(1972 454

ORDERLINESS OF BRAIN FUNCTION-
ING: INTRAHEMISPHERIC SPECTRAL
SIMILARITY

FIRST REFERENCE: Jean-Paul Bangucet.
TEG and Meduation's Eleciroencephalo-




CHART Dé6

CHART D7

CHART DS

CHART D9

CHART D10

CHART DIl
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graphy and  Clinical
(1972 454,

SECOND REFERENCE: Jean-Paul Banguet.
Spectral Analysis of the EEG in Meditation”.
Electroencephalography and Clinical
Newrophisiology 35 (1973): 143151,

Newrophvsiology 33

ORDERLINESS OF BRAIN FUNCTION-
ING: INTERHEMISPHERIC POWER
BALANCE

REFERENCE: Mark Westcott. "Hemispheric
Ssmmetry of  the EEG  during  the
Transcendental Meditation Techniyue®
(University of Durham. Durham. England.
1973). Published in Volume 1. Scieniific
Research on the Transcendental Meditation
Program: Collected Papers.

ORDERLINESS OF BRAIN FUNCTION-
ING: INTERHEMISPHERIC
CORRELATION

REFERENCE: Mark Westcott. *"Hemispheric
Symmetry  of  the EEG during the
Transcendental Meditation Technique®
(University of Durham. Durham. England.
1973). Published in Volume 1. Scienific
Research on the Transcendental Mediration
Program: Collected Papers.

RESTFUL ALERTNESS: SPONTANEOLUS
RELAXATION

REFERENCE: Diana Kras. “The Trans-
cendental Meditation Technigque and EEG
Alpha  Actuvity”  (University  of - Stirling.
Stirling. Scotland. 1974). Published in Volume
1. Scientific Research on the Transcendental
Meditarion Program: Collected Papers.

RESTFUL ALERTNESS: LIVELINESS IN
REST

REFERENCE: Jean-Paul  Banguet  and
Maurice Sailhan. *Analyse E.E.G. dctats de

conscience induits et spontanes’.  Revie
d’Electroencephalographie  e1 de  Newro-
physiologie  Clinirue 4 (France: 1974y

445 453,

GROWTH OF EEG COHERENCE WITH
THE GROWTH OF ENLIGHTENMENT

FIRST REFERENCE: Paul H. Levine. J.
Russell Hebert. Christopher T. Hayvnes. 'EEG
Coherence  during  the  Transcendental
Meditation  Technique® (MERU.  1975),
Published in Volume 1. Scientific Research on
the  Transcendental  Meditation  Program:
Collected Papers.

SECOND REFERENCE: David W. Orme-
Johnson. Geoffrey Clements. Christopher T.
Hayvnes. and Keredine Badaoui. "Higher States
of Consciousness: EEG Coherence. Creativity,
and Experiences of the Sidhis"(MERU. 1977).
Published in Volume 1. Scienrific Research on
the  Transcendenial  Meditation  Program:
Collected Papers.

CREATIVITY
COHERENCE

REFERENCE: Christopher T. Haynes. .
Russell Hebert, William Reber. and David W
Orme-Johnson. “The Psvehophysiology of
Advanced Participants in the Transcendental
Meditation Programme: Correlations of EEG
Coherence. Creanvity. H-Retlex Recovery and
Experience of Pure Consciousness’. MERU
Report 76030 Psychophysiology Laboratory,

AND BRAIN WAVE

CHART D12

CHART D13

CHART D14

CHART D15

CHART D16

CHART D17

Maharishi - European Rescarch
Weggis, Switzerland. 1976,

University,

CORRELATIONS AMONG BRAIN WAVE
COHERENCE, CREATIVITY, NEURO-
LOGICAL EFFICIENCY, AND TRAN-
SCENDENTAL CONSCIOUSNESS

FIRST REFERENCE: Christopher T. Haynes.
J.. Russell Hebert. William Reber. and David
W. Orme-Johnson. *The Psychophysiology of
Advanced Participants in the Transcendental
Meditation Programme: Correlations of EEG
Coherence, Creativity. H-Reflex Recovery, and
Experience of Transcendental Consciousness’,
MERU Report 7603, Psychophysiology Labora-
tory. Maharishi European Research University.
Weggis, Switzerland, 1976.

Additional reference —see appendix

EEG INDICATIONS OF INNER WAKE-
FULNESS DURING REST—A BASIS
FOR POWERFUL AND EFFECTIVE
THINKING

REFERENCE: A. M. Rouzere. K. Badawi,
and R. Hartmann. *High Amplitude Fronto-
Central  Alpha and  Theta  Activity
during the Transcendental Meditation
Technique’, Maharishi European Research
University:  Seelisberg. Switzerland, 1979,
Published in Volume Il. Scientific Research
on the Transcendental Meditation Program:
Collected Papers (in preparation).

ORDERLINESS OF BRAIN FUNCTION-
ING: SYNCHRONOUS THETA WAVES

REFERENCE: Russell Hebert and Dictrich
Lehmann, ‘Theta Bursts: an EEG Pattern in

Normal Subjects Practicing the Transcen
dental Meditation Technique',  Eleciro-
encephalography  and  Clinical ~ Neuro-

physiology 42 (1977): 397-405. Published in
Volume 11, Scientific Research on the
Transcendental  Meditation Program:
Collected Papers (in preparation),

EEG INDICATIONS OF THE GROWTH OF
COSMIC CONSCIOUSNESS: MAINTEN-
ANCE OF RESTFUL ALERTNESS
DURING DYNAMIC ACTIVITY

REFERENCE: David W. Orme-Johnson, Robert
Keith Wallace and Michael Dillbeck. *Longi-
tudinal Effects of the TM-Sidhi Program on EEG

Phase Coherence’ (MIU, Fairfield, lowa,
U.S.A., 1980).
STABILIZATION OF UNBOUNDED

AWARENESS DURING ACTIVITY

REFERENCE: P. Legrand. M. Toubol.
J. Barrabino, G. Darcourt, and A. Fadcuilhe,
‘Contingent  Negative  Variation in
Meditation®,  Electroencephalography — and
Clinical Neurophysiology 43 (1977): 532 533.
Published in Volume 1, Scientific Research on
the Transcendenial Meditation  Program:
Collected Papers (in preparation).

INCREASED INTEGRATION OF HIGHER
BRAIN FUNCTION

REFERENCE: Michael C. Dillbeck and Edward




CHART D18

CHART D19

C. Bronson, *Short-Term Longitudinal Eftects of
the TM Technique on EEG Power and Coher-
ence’ [nternational Journal of Neuroscience 14
(1981): 147 -151.

Additional reference —see appendix

INCREASED RESPONSE OF THE BRAIN
TO ENVIRONMENTAL STIMULI—MORE
EFFECTIVE INTERACTION WITH THE
ENVIRONMENT

REFERENCE: A. Wandhofer, G. Kobal,
and K. H. Plattig, ‘Shortening of Latencies
of Human Auditory Evoked Brain Potentials
during the  Transcendental Meditation
Technique',  Zeitschrift EEG-EMG 7
(W. Germany: 1976): 99-103. Published in
Volume Il.  Scientific Research on the
Transcendental ~ Meditation Program:
Collected Papers (in preparation).

RESTFUL ALERTNESS: INNER WAKE-
FULNESS DURING DEEP REST

REFERENCE: Charles N. Alexander and
Paul Dash. ‘Electrophysiological
Characteristics during Transcendental Medi-
tation and Napping'. (University of California,
Santa Cruz. California. US.A., 1977).
Published in Volume 1. Scientific Research on
the Transcendental Meditation Program:
Collected Papers (in preparation).

REFERENCES: SCIENTIFIC RESEARCH ON THE TRANS!

CHART D20

CHART D21

EEG INDICATIONS OF RESTFUL ALERT-
NESS

REFERENCE: Dietrich Wachsmuth. ‘The
EEG During the Technique of Transcendental
Meditation and Sleep—A Contribution to the
Psychophysiology of Restful Alertness”.
(Ph.D.  Thesis, Johann-Wolgang-Goethe
University, Frankfurt. West Germany. 1978).
Published n Volume I, Scienrific
Research on the Transcendental Meditation
Program: Collected Papers (in preparation).

GROWTH OF HIGHER STATES OF
CONSCIOUSNESS: MORE EFFICIENT
NEUROLOGICAL FUNCTION —
DECREASED REQUIREMENT FOR REST
AND REPAIR

REFERENCE: Jean-Paul Banquet. Christo-
pher T. Haynes. J. Russell Hebert. and
B. Reber. ‘Sleep and Dream in Altered States
of Consciousness’", Electroencephalography
and Clinical Neurophysiology 4% (1977): 503.
Published in Volume 1. Scienrific Research on
the Transcendental Meditation Program:
Collected Papers (in preparation).

CHARTS D22-D24 see appendix

PART II

BENEFITS IN DAILY ACTIVITY DUE TO
THE TRANSCENDENTAL MEDITATION
AND TM-SIDHI PROGRAMME

SECTION E

Improved Physiological Efficiency

CHART F1

CHART E2

CHART E3

IMPROVED PHYSIOLOGY STABILIZED:
HEART RATE

REFERENCE: Thomas ). Routt. ‘L.ow Nor-
mal Heart and Respiration Rates in Individ-
uals  Practicing  the Transcendental Medi-
tation Technigue” (Western Washington State
College. Bellingham. Washington, U.S.AL
1973). Published in Volume 1. Scientific Re-
searche on the  Transcendemal  Meditaiion
Program: Collected Papers,

IMPROVED PHYSIOLOGY STABILIZED:
BREATH RATE

REFERENCE: Thomas 1. Routt. *[.ow Nor-
mal Heart and Respiration Rates in Individ-
uals  Practicing  the  Transcendental Medi-
tation Technique™ (Western Washington State
College. Bellingham. Washington, U.S. AL
1973} Published v Notume 1 Scientitic Re-
search —on the Tramscendenral - Meditation
Program: Collecied Papers.

INCREASED EASLE OF BREATHING

REFERENCE: Paul W Corer. “Airwin
Conductance  and  Oxvgen Consumption
Changes Associated with Practice of the Tran-
scendental Meditation Technigue (Universiny
of Colorado Medical Center. Denver. Colo-
rado. U.S.A.0 1973). Published in Volume |.

CHART E4

CHART ES

CHART E6

Scientific  Research on the Transcendental
Meditation Program: Collected Papers.

IMPROVED RECOVERY FROM EXER-
TION: TEMPERATURE HOMEOSTASIS

REFERENCE: John M. McDonagh und
Thomas Egenes. "The Transcendental Medi-
tation Technique and Temperature Homeo-
stasis” (St. Mary’s College and University of
Notre Dame. Notre Dame. Indiana. U.S.A..
1973). Published in Volume . Scienrific Re-
search on the Transcendemal Meditation Pro-
gram: Collected Papers.

PHYSIOLOGICAL REST MAINTAINED
IN ACTIVITY: ELECTROMYOGRAPHIC
CHANGES

FIRST REFERENCE: Steven F. Sultan. “A
Study of the Ability of Individuals Trained in
the Transcendental Meditation Technigue to
Achieve and Maintain Levels of Physiological
Relaxation® (School of Human  Behavior,
United States International Universinn, San
Dicgo. Calif., US.A.. 1975).

SECOND REFERENCE: Demetri . Kanel-
lakos and Jerome S, Lukas. Mhe Povcho-
hiology of Transcendental Mediation, 4 Lirer-
ature Review, W. AL Bemjamin Ine. (Menlo
Park. Calitornia, US AL 1974y 11

RAPID RECOVERY FROM STRESS

REFERENCE: T. Graham. R. Wcbhh, A
Debyzer. M. Stokes. and 1. Willis, “The
Effect  of  Transcendental  Meditation  on
Heart  Rate Response w0 o Startle’
(University  of  Guelph.  Canada.  1975).

Published in Volume 11, Scientific Research on
the  Transcendental  Meditarion Program:
Collected Papers (in preparation).
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CHART E7

CHART ES8

CHART E9

:NDENTAL MEDITATION AND TM-SIDHI PROGRAMME

INCREASED FLEXIBILITY OF THE
NERVOUS SYSTEM AND INCREASED
ABILITY TO RECOVER QUICKLY FROM
STRESS

REFERENCE: Danicl J. Goleman and Gary
E. Schwarts, “Meditation as an Intervention in
Stress Reacuvinn™s Journal of Consulting and
Clinical Psychology 44, no. 3 (1976): 456 466.
Published in Volume 11, Scientific Rescarch on
the  Transcendental  Meditation  Program:
Collected Papers (in preparation).

IMPROVED NEUROMUSCULAR
EFFICIENCY

REFERENCE: Debra Warshal. “Effects of
the Transcendental Meditation Technigue on
Normal and Jendrassik  Reflex Time."
Perceprual and Moror Skills 51 (1980); 95-9§.
Published in Volume L. Scientific Research on
the  Transcendental — Meditation  Program:
Collected Papers (in preparation).

IMPROVED NEUROLOGICAL FLEXIBIL-
ITY AND EFFICIENCY

REFERENCE: Debra Warshal. *Effects of
the Transcendental Meditation Technique on
Normal and Jendrassik  Reflex Time"
Perceptual and Moror Skills 51 (1980): 95-98.
Published in Volume 11. Scientific Research on
the  Transcendemal  Meditation  Program:
Collecied Papers (in preparation).

SECTION F

Autonomic and Emotional Stability

CHART F1

CHART F2

CHART F3

CHART F4

INCREASED AUTONOMIC STABILITY

REFERENCE: David W. Orme-Jlohnson.
‘Autonomic  Stabifity  and  Transcendental
Meditation”. Psychosomatic Medicine 35, no. 4
(U.S.A 1973y 341 349,

EFFECTIVE INTERACTION WITH THE
ENVIRONMENT: RESPONSES TO STRESS
REFERENCE: David W. Orme-Johnson.
“Autonomic  Stability  and  Transcendental
Meditation™, Psvchosomatic Medicine 35.no. 4
(U.S AL 1973y 341 349,

INCREASED AUTONOMIC STABILITY
AND EFFECTIVE INTERACTION WITH
THE ENVIRONMENT

FIRST REFERENCE: Gregory  Wilcox.
“Autonomic Functioning in Subjects Prac-
ticing the Transcendental Meditation ‘tech-
nigue” {University of New South Wales, New
South Wales. Australia. 1973). Published in
Volume 1. Scienrific Research on the Tran-
scendental - Meditation  Progranm:  Collecred
Papers.

SECOND REFERENCE: Terrance R. Smith.
“The Transcendentat Meditation Technigue
and SKin Resistance Response to Loud Tones'
(Eastern  Michigan  University. Ypsilanti.
Michigan. U.S.A.. 1974). Published in Volume
. Scientific Research on the Transcendental
Meditarion Program: Collecied Papers.

INCREASED AUTONOMIC STABILITY
AND EFFECTIVE INTERACTION WITH
THE ENVIRONMENT: RESULTS IN ONL
WEEK

CHART FS§

CHART Feo

CHART GI1

CHART G2

CHART G3

REFERENCE: Ennis Berker. “Stabilinn ot
Skin Resistance One Week alter Instruction i
the Transcendental  Meditation Technigue’
(Rolhins  College. Winter  Park.  Florida.
U.S. AL 1974). Published in Volume L Sciemiitic
Rescearch on the Transcendental Meditation
Program: Collected Papers.

MORE ORDERLY AND EFFICIENT OR-
GANIZING POWER OF THE NERVOLUS
SYSTEM

REFERENCE: Denver Daniels. "Comparison
of the Transcendental Meditation Technique
to Various Relaxatien Procedures’ (University
of Exeter, England. 1976). Published in
Volume 11, Scientific Research on the Tran-
scendemal  Meditarion  Program: Collected
Papers (in preparation).

INCREASED INNER WAKEFULNESS
DURING REST AND GROWTH OF IN-
NER SILENCE DURING ACTIVITY

REFERENCE: R. Lang. K. Dchof, K. A,
Meurer, and W. Kaufmann. ‘Sympathetic
Activity and  Transcendental  Meditation”,
Jowrnal of Neural Transmission 44 (1979):
117-135. Published in Volume 1. Scienific
Research on the Transcendenial Meditation
Program: Collecied Papers (in preparation),

SECTION G
Improved Health

NORMALIZATION OF
PRESSURE

FIRST REFERENCE: Herbert Benson and
Robert  Keith Wallace., “Decreased  Blood
Pressure in Hypertensive Subjects Who Prac-
ticed Meditation™. Supplement 1 o Circula-
tion 45 and 46 (U.S.A.: 1972): 516.
SECOND REFERENCE: Barry Blackweil,
Irwin Hanenson. Saul Bloomficld, Herbert
Magenheim. Peter Gartside, Santford Nidich.
Ann Robinson. and Ronald Zigler. "l ranscen-
dental Meditation in Hypertension, Individual
Response Patterns™ The Lancer (31 Jan. 1976y
223 226.

HIGH BLOOD

REDUCED USE OF ALCOHOL AND

CIGARETTES

REFERENCE: Herbert Benson and Robert
Keith Wallace, ‘Decreased Drug Abuse with
Transcendental Meditation: A Study of 1.862
Subjects’. Drug Abuse: Proceedings of the
International Conference, ed. Chris ). D.
Zarafonetis (Philadetphia, Pennsylvania,
U.S.A.: Lea and Febiger, 1972): 369 376 and
Congressional Record, Serial No.92 | (Wash-
ington, D.C.. U.S.A.: Government Printing
Office, 1971).

FASTER RECOVERY FROM SLEEP
DEPRIVATION

REFERENCE: Donald E. Miskiman. “The
Effect of the Transcendental Meditation Pro-
gram on Compensatory Paradoxical Sleep’
(University of Alberta. Edmonton. Alberta,
Canada. 1972). Published in Volume 1. Seien-
tific. Research on the Transcendental Medi-
tation Program: Collected Papers,
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CHART G4

CHART GS

CHART Gé6

CHART G7

CHART G8

CHART (9

REFERENCES: SCIENTIFIC RESEARCH ON THE TRANS(

IMPROVED RESISTANCE TO DISEASE:
DECREASED INFLAMMATION

REFERENCE: Ira M. Klemons, *Changes in
Inflammation in Persons Practicing the Tran-
scendental Meditation Technigue™ (College of
Health. Physical Education. and Recreation,
Peansylvania - State University. University
Park, Pennsylvania, U.S.A.. 1972). Published
in Volume L. Scientific Research on the Tran-
scendental  Meditation  Program:  Collecied
Papers.

RELIEF FROM INSOMNIA
FIRST REFERENCE: Donuld . Miskiman.

“The Treatment of Insomnia by the Transcen-
dental Meditation Program® (University of
Alberta. Edmonton. Atberta. Canada. 1972).
Published in Volume L. Scientific Research on
the  Transcendenial - Mediation  Program:
Collected Papers.

SECOND REFERENCE: Donald E. Miski-
man. ‘Long-Term Effects of the Transcendental
Mcditation Program on the Treatment of
Insomnia” (University of Alberta. Edmonton.
Alberta, Canada. 1975). Published in Volume
. Scientific Research on the Transcendental
Meditation Program: Collected Papers.

NORMALIZATION OF WEIGHT
REFERENCE: James T. Weldon and Arthur
Aron. “The Transcendental Meditation Pro-
gram and Normalization of Weight” (Maha-
rishi International University. Fairfield. lowa.
U.S.A..1974). Published in Volume 1. Scienii-
Jic Research on the Transcendental  Medi-
tation Program: Collected Papers,

BENEFICIAL EFFECTS ON BRONCHIAL
ASTHMA

FIRST REFERENCE: Ronald W. Hons-
berger and Archic F. Wilson. “The Effect of
Transcendental Meditation upon Bronchial
Asthma™. Clinical Research 21 no. 2 (U.S. AL
1973): 27X,

SECOND REFERENCE: Ronald W, Hons-
berger and Archie F. Wilson. “Transcendental
Meditation i Treating Asthma'. Respiratory
Therapy: The Journal of Inhalation Tech-
nologe 3.no, 6 (US A 1973) 79 80,

INCREASED TOLERANCE FOR PHYSI-
CAL ACTIVITY IN HEART PATIENTS:
(ANGINA PECTORIS)

REFFRENCE: John W Zumarra. halo
Bessghim, and - Stephen Wittenberg, " The
Ffiects ot the Pranscendental Meditation Pro-
gram on the Exercise Performance of Patients
with Angina Pectoris™ (Department ol Medi-
cine. State University of New York o Butialo,
New  Yorke LS AL 19763 Published  in
Volume L Sciemtific Researcl on the Tran-
seendental - Meditaton Procram: Collecred
Papers.

NORMALIZATION OF HIGH BLOOD
PRESSURE—INDICATION OF IN-
CREASED LIFE EXPECTANCY

REFERENCE: B L. Agarwal and A, Khar-
banda. "t tect of Transcendental Meditation
on Mild and Moderate Hypertension™ (MEN
Medical College. Allahabad . India. 1979).
Published in Nolume V. Scientific Rescarch on
the  Transcendemal — Meditation Program:
Collecred Papers tin preparation),

CHART G10

CHART G111

CHART GI12

CHART G13

CHART G14

CHART G15

CHART G116

NORMALIZATION OF HIGH BLOOD
PRESSURE—INDICATION OF IN-
CREASED LIFE EXPECTANCY

REFERENCE: B. Blackwell. S. Bloomfield.
P. Gartside, A. Robinson. 1. Hanenson. H.
Magenheim, S. Nidich, and R. Zigler. ‘Transcen-
dental Meditation in Hvpertension'. The
lancet  (January 31, 1976)  223.226.
Published in Volume 11, Scientific Research on

the Transcendental  Meditation  Program:
Collected Papers (in preparation).
INCREASED ADAPTABILITY., EQUA-

NIMITY, AND SELF-SUFFICIENCY IN-
DEPENDENT OF EXTERNAL CIRCUM-
STANCES

REFERENCE: David W. Doner. Jr.. “The
Transcendental Meditation Program — A New
Dimension in Living for Dialysis Transplant
Clients’. American Association of Nephrologv
Nurses and Technicians 3 (U.S.A.: 1976):
119-125. Published in Volume 1. Scien-
tific  Research  on  the  Transcendental
Meditation  Program:  Collecied — Papers
(in preparation).

EASIER, MORE NATURAL CHILD
BIRTH—BETTER HEALTH FOR
MOTHER AND CHILD

REFERENCE: Rainer Heidelberg, ‘Tran-
scendental Meditation in Obstetrical Psycho-
prophylaxis’ (M.D. Thesis, Freie Universitit,
Berlin, West-Germany, 1979). Published
in  Volume 1, Scientific Research on
the Transcendental Meditation Program:
Collected Papers (in preparation).

MORE EFFICIENT ADAPTATION TO
CHANGING LIFE SITUATIONS=IM-
PROVED RESPONSE TO STRESS
REFERENCE: Jessica J. Lahr, Relationship
between Experience in Transcendental Medi-
tation and Adaptation to Lile Frents and
Related Stress™ (Ohio State University. Ohio,
U.S AL 1974). Published in Volume .
Scientific Research on the  Tramscendental
Meditation Program: Collected  Papers (in
preparation).

INCREASE IN  HEALTHFUL. LIFE-
SUPPORTING HABITS: DECREASE IN
CIGARETTE SMOKING

REFERENCE: Mohammad Shatin. Richard
Lavely and Robert Jatie, “The ranscendental
Mecditation Program and Cigarctic Smoking’
(University of Louisville. School of Medicine,
Kentueky,  US AL 1976). Pubhished  in
Volume 1l Scientific Research  on the
Transcendental  Meditation  Program:
Collecred Papers (in preparation),

IMPROVED QUALITY OF SLEEPING
AND - DREAMING—GREATER  STAB-
TLITY IN BIOLOGICAL RHYTHMS

REFERENCE: detteey W Fuson, The D e
of the Transcendental Meditanon Program on
Sleeping  and - Dreaming Patterns Yale
Medical School, Connecticut. TS AL 19700,
Published in Volume VL Scientific Rosearclton
the  Transcendemal — Meditation  Prosram:
Collecied Papers (in preparation)

CO-0ORDI-
THE

INCREASED  MIND-BODY
NATION  AND  STABILITY OF
NERVOUS SYSTEM
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CHART G17

CHART Gi8

CHART G19

CHART G20

CHART G21

NDENTAL MEDITATION AND TM-SIDHI PROGRAMME

REFERENCE: Sarada Subrahmanmvam and
K. Porkedis Neurohumoral Correlates ot
Franscendental Medtation” (Department ot
Physiotogy. Unnversity ot Madras, India.
1979, Publisvhed imn Volume 11
Saenntic Rescarche om the Transcendemal
Vicdicarion Program.: Collected  Papers (in
preparation)

IMPROVED SOCIAL BEHAVIOR. IN-
TELLIGENCE. AND PHYSICAL
HEALTH: GREATER INTEGRATION
AND ORGANIZATION OF THE NER-
VOUS SYSTEM

REFERENCE: James Exerman. "Case Report
ob o Iwenty-Sin Year Old Mentally Retarded
Girl Pracuicing the Transeendental Meditation
Program™  Los Angeles Day Treatment
Center. California, U.S AL (1979).
Published m N olume L Scienific Researchon
the  Transcendental  Meditation  Program:
Collecred Papers tin preparation).
INCREASED PURIFICATION AND
BALANCE IN LIFE

REFERENCE: Leela 1. Kirtane, “Transcen-
dental Meditation, a Multipurpose Tool in
Chireal Praciice” (Pune. Bombay.,  India
195y, Published  in Volume 1L
Scientitic Research on the Transcendenial
Meditation  Program: Collecied  Papers (in
preparation),

DECREASED CHOLESTEROL AND
BLOOD PRESSURE: INCREASED LIFE
EXPECTANCY DUE TO MORE BAL-
ANCED BODY FUNCTION

REFERENCE: Michael J. Cooper. Maurice
Mo Avgen, CEffect of Meditation on Serum

Cholesterol and Blood Pressure”. Jowrnal of

the Ivrael Medical Associarion 95 (1978): 1 2,
Published i Volume L Scientific Research on
the  Transcendenial  Meditation  Program:
Collected Pupers (in preparation).

DECREASED CHOLESTEROL AND
BLOOD PRESSURE: INCREASED LIFE
EXPECTANCY DUE TO MORE BAL-
ANCED BODY FUNCTION

REFERENCE: Michacel 1. Cooper. Maurice
Moo Avgen. A Relaxation Technigue in the
Management ot Hypercholesterolemia™
Journal of Human Swress 5 (1979); 24-27,
Pubhshed in Volume 1L Scientific Researclion
the  Transcendental — Meditation  Program:
Collected Papers (in preparation).

REVERSAL OF BIOLOGICAL AGEING:
REJUVENATION LEADING TO LONGEYV-
ITY

REFERENCE: R. Keith Wallace, Michael C.
Dillbeck, Eliha Jacob, and Beth Harrington,
“The Effects of the Transcendental Meditation
and TM-Sidhi Program on the Ageing Process’.
International  Journal of Neuroscience 16
(1982): 53-59.

SECTION H

Improved Athletic Performance

CHART H!I

IMPROVED  ATHLETIC PERFORM-

CHART H2

CHART H3

CHART H4

CHART HS

ANCE: RUNNING SPEED

REFEFRENCE: M. Kesin Reddy. A dThansi
Lakshnu Baio and V' Raghavender Rao, “ihe
Fliccts o the Franscendental Meditation Pro-
gram on Athleue Performance™ ¢ al Bahada
Stadium. Hyderabad. India. 1974y, Published
n Nolume Vo Scieniific Researcl: o the Tran-
seendental NMeditation Program:  Collecied
Papers.

IMPROVED ATHLETIC
PERFORMANCE: NEUROMUSCULAR
INTEGRATION

REFERENCE: M. Kesav  Reddy. A,
Jhansi Lakshmi Bai. and V. Raghavender
Rao. ‘The Effects of the Transcendental

Meditation Program on Athletic Performance’

(Lal Bahadar Stadium. Hyderabad.India. 1974).
Published in Volume 1. Scienrific Research
on the Transcendental Mediation Program:
Collected Papers.

IMPROVED ATHLETIC
ANCE: AGILITY

REFERENCE: M. Kesav Reddy. A. Jhansi
Lakshmi Bai. and V. Raghavender Rao. ‘The
Effects of the Transcendental Meditation
Program on Athletic Performance” (Lal Baha-
dar Stadium, Hyderabad. India. 1974). Pub-
lished in Volume 1. Scientific Research on the

PERFORM-

Transcendental Meditation Program: Col-
lecied Papers.
IMPROVED PHYSIOLOGY OF

ATHLETES: CARDIOVASCULAR EFFI-
CIENCY

REFERENCE: M. Kesav Reddy. A. Jhansi
Lakshmi Bai. and V. Raghavender Rao. “The
Effects of the Transcendental Meditation Pro-
gram on Athletic Performance” (Lal Bahadar
Stadium, Hyderabad. India. 1974). Published
in Volume I, Scienrific Research on the Tran-
scendental  Meditation  Program: Collecied
Papers.

IMPROVED PHYSIOLOGY OF ATH-
LETES: RESPIRATORY EFFICIENCY

REFERENCE: M. Kesav Reddy. A Jhansi
Lakshmi Bai. and V. Raghavender Rao, *The
Effects of the Transcendental Meditation Pro-
gram on Athletic Performance’ (Lal Bahadar
Stadium, Hyderabad. India. 1974). Published
in Volume 1. Scientific Rescarch on the Tran-
scendental  Meditation  Program: Collecied
Papers.

SECTION 1

Psychology: Perception and Motor Co-

CHART 1

Ordination

FASTER REACTIONS

FIRST REFERENCE: David W. Orme-
Johnson. David Kolb, and J. Russcll Hebert,
‘An Experimental Analysis of the Elfects of
the Transcendental Meditation Technigue on
Reaction  Time' (Maharishi  International
University.  Fairficld. Towa. US.A. 1973).
Published in Volume L. Scientific Rescarch on
the  Transcendental  Meditation  Program:
Collected Papers.
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CHART 12

CHART 13

CHART 14

CHART I=

CHART 16

CHART 17

SECOND REFERENCE: Robert Shaw and
David Kolb, ‘Reaction Time Following the
Transcendental Meditation Technique® (Uni-
versity of Texas at Austin, Austin, Texas,
U.S.A., 1971). Published in Volume 1, Scien-
tific Research on the Transcendental Medi-
tation Program: Collected Papers.

INCREASED PERCEPTUAL ABILITY

REFERENCE: Michael Pirot, ‘The Effects of
the Transcendental Meditation Technique
upon Auditory Discrimination” (University of
Victoria, Victoria, British Columbia, Canada.
1973). Published in Volume I, Scientific Re-
search on the Transcendental Meditation Pro-
gram: Collected Papers.

SUPERIOR PERCEPTUAL-MOTOR
PERFORMANCE

REFERENCE: Karen S. Blasdell, ‘The Effects
of the Transcendental Meditation Technique
upon a Complex Perceptual-Motor Task’
(University of California. Los Angeles. Cali-
fornia. U.S.A.. 1971). Published in Volume I,
Scientific Research on the Transcendental
Meditarion Program: Collected Papers.

BROADER COMPREHENSION AND
IMPROVED ABILITY TO FOCUS ATTEN-
TION

FIRST REFERENCE: Kenneth R. Pelletier,
‘The Effects of the Transcendental Meditation
Program on Perceptual Style: Increased Field
Independence”, Paper presented at a meeting
of the Western Psychological Association, San
Francisco, California. U.S.A.. April 1974
(University of California School of Medicine,
San Francisco, California, U.S.A.). Published
in Volume 1. Scientific Research on the Tran-
scendental Meditation Program: Collected
Papers.

SECOND REFERENCE: Kenneth R. Pelle-
tier, ‘Influence of Transcendental Meditation
upon Autokinetic Perception’, Perceptual and
Moror Skills 39 (U.S.A.: 1974): 1031-1034.
CO-ORDI-

SUPERIOR  MIND-BODY

NATION

REFERENCE: Andrew Rimol. “The Trans-
cendental Meditation Technigue and s Ellects
on Scosornn-Motor Performance” (Princcton
Ponversity, Princeton. New dersey. TS AL
1974). Published in Volume L Scicniific
Rescarch on the Transcendenial Meditaiion
Program: Collecred Papers.

FASTER DECISION MAKING

REFERENCE: William R. Holt, John L
Caruso. and James B. Riley. ‘Transcendental
Meditation Versus Pseudo Meditation on
Visual Choice Reaction Time®, Perceptual and
Motor Skills 16 (1978): 726. Published in
Volume H. Scientific  Research on  the
Transcendental Meditation Program:
Collected Papers (in preparation).

INCREASED ACCURACY OF KIN-
ESTHETIC DISCRIMINATION: GROWTH
OF INNER FULFILMENT INDEPENDENT
OF OUTSIDE STIMULATION

REFERENCE: Kenneth E. Friend and
Michacel Maliszewski. *More on the Reliabitity
of the Kinesthetic Alter-Effects Measure and
Need for Sumulation™. Journal of Personality
Assessment 42 (1978): 385 391, Published in

REFERENCES: SCIENTIFIC RESEARCH ON THE TRANS(

CHART 18

CHART 19

CHART 110

Volume . Scientific Research on the
Transcendenial Meditation Program:
Collected Papers (in preparation).

DECREASED SUSCEPTIBILITY TO PER-
CEPTUAL ILLUSIONS: ENHANCED
SENSE OF REALITY

REFERENCE: Raymond F. Martinetti.
‘Influence of Transcendental Meditation on
Perceptual llusion®. Perceptual and Motor
Skills 43 (1976): 822. Published in Volume II.
Scientific Research on the Transcendental
Meditation Program: Collected Papers (in
preparation).

INCREASED SENSITIVITY AND
FLEXIBILITY OF THE NERVOUS
SYSTEM

REFERENCE: Eric Schwartz, "The Effects of
the Transcendental Meditation Program on
Strength of the Nervous System. Perceptual
Reactance. Reaction Time. and Auditory
Threshold”. (University of Massachusetts.
Massachusetts, U.S.A.. 1979). Published in
Volume [l Scientific Research on the
Transcendenial Meditation Program:
Collected Papers (in preparation).

GROWTH OF UNBOUNDED AWARE-
NESS LEADING TO DECREASED
PERCEPTUAL RIGIDITY AND
INCREASED PERCEPTUAL PERFORM-
ANCE

REFERENCE: Michael C. Dillbeck, *Medi-
tation and Flexibility of Visual Perception and
Verbal Problem Solving’ Memory and Cog-
nition 10 (1982): 207 -215.

SECTION J

Psychology: Intelligence, Learning, and
Academic Performance

CHART 11

CHART 12

INCREASED INTELLIGENCE
GROWTH RATE

FIRST REFERENCE: Andre S. Tjoa, ‘Some
Evidence that the Transcendental Meditation
Program Increases Intelligence and Reduces
Neuroticism as Measured by Psychological
Tests’ (G.I.T.P.. Verdistraat 6, Amsterdam,
The Netherlands, 1972). Published in
Volume |1, Scientific Research on the
Transcendental Meditation Program:
Collected Papers.

SECOND REFERENCE: Andre S Tjoa,
‘Meditation. Neuroticism and Intelligence: A
Follow Up’. Gedrag: Tijdschrift voor
Psvchologie 3 (The Netherlands: 1975):
167-182.

INCREASED LEARNING ABILITY

FIRST REFERENCE: Allan 1. Abrams.
‘Paired-Associate Learning and Recall: A
Pilot Study of the Transcendenta! Meditation
Program® (University of California. Berkeley,
U.S.A.. 1972). Published in Volume 1.
Scientific Research on the Transcendenial
Meditation Program: Collected Papers.

SECOND REFERENCE: Donald E. Miski-
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man. ‘Performance on a Learning Task
by Subjects Who Practice the Transcen-
dental Meditation Technique’ (University of
Alberta. Edmonton. Alberta. Canada. 1972).
Published in Volume L. Scientific Research on
the Transcendental Meditation Program:
Collected Papers.

CHART J3 INCREASED ORDERLINESS OF THINK-
ING: IMPROVED MEMORY
REFERENCE: Donald E. Miskiman. ‘The
Effect of the Transcendental Meditation
Program on the Organization of Thinking and
Recall (Secondary Organization)’ (University
of Alberta. Edmonton. Alberta. Canada,
1973). Published in Volume 1. Scientific
Research on the Transcendental Meditation
Program. Collected Papers.

CHART J4  INCREASED ORDERLINESS OF THINK-
ING: PROBLEM SOLVING

REFERENCE: Donald E. Miskiman, ‘The
Transcendental Meditation Program on the
Organization of Thinking and Recall
(Secondary Organization)” (University of
Alberta. Edmonton. Alberta. Canada, 1973).
Published in Volume 1. Scientific Research on
the Transcendenial Meditation Program:
Collected Papers.

CHART J5  INCREASED ORDERLINESS OF THINK-
KING:EFFICIENCY OF MEMORY

REFERENCE: Donald E. Miskiman. ‘The
Effect of the Transcendental Meditation
Program on the Organization of Thinking and
Recall (Secondary Organization)® (University
of Alberta, Edmonton. Alberta. Canada,
1973). Published in Volume 1. Scientific
Research on the Transcendental Meditation
Program: Collected Papers.

CHART J6 IMPROVED ACADEMIC PERFORM-
ANCE: UNIVERSITY STUDENTS

FIRST REFERENCE: Study I: Roy W.
Collier. 'The Effect of Transcendental
Meditation upon  University  Academic
Attainment” (University of Hawaii. Honolulu.
Hawaii. U.S.A.. 1973). Published in Volume 1.
Scientific  Research on the Transcendental
Meditation Program: Collected Papers.

SECOND REFERENCE: Swudy Il:
Dennis P. Heaton and David W. Orme-
Johnson. ‘'The Transcendental Meditation
Program and Academic  Achievement’
(Maharishi  International  University,
Fairfield. lowa. U.S.A.. 1974). Published in
Volume 1. Scientific Research on the Transcen-
dental Mediration Program: Collected Papers.

CHART J7  INCREASED INTELLIGENCE
IN ATHLETES

REFERENCE: M. Kesav Reddy. A. Jhansi
Lakshmi Bai. and V. Raghavender Rao, ‘The
Effects of the Transcendental Meditation
Program on Athletic Performance’ (Lal
Bahadar Stadium. Hyderabad, India, 1974).
Published in Volume 1., Scientific Research on
the Transcendenial Meditation Program:
Collected Papers.

CHART J8 INCREASED INTELLECTUAL
PERFORMANCE IN HIGH SCHOOL
STUDENTS
FIRST REFERENCE: Howard Shecter, ‘The
Transcendental Meditation Program in the

CHART J9

CHART J10

CHART J11

CHART JI12

CHART J13

CHART Ji14

Classroom: A Psychological Evaluation®
(York University, North York. Ontario.
Canada. 1975). Published in Volume 1,
Scientific Research on the Transcendenral
Meditarion Program: Collected Papers.
SECOND REFERENCE: Science of Creative
Intelligence for Secondary Education (New
York. U.S.A.: MIU Press, 1975).

IMPROVED ACADEMIC PERFORM-
ANCE: HIGH SCHOOL STUDENTS

REFERENCE: Robert Kory and Pat
Hufnagel, ‘Effect of the Science of Creative
Intelligence Course on High School Students:
A Preliminary Report’ (American Founda-
tion for the Science of Creative Intelli-
gence, Hartford, Connecticut, U.S,A., 1974).
Published in  Volume I.. Scientific
Research on the Transcendental Meditation
Program: Collected Papers.

IMPROVED ACADEMIC ACHIEVE-
MENT AND SELF-CONCEPT IN SCHOOI.
CHILDREN

REFERENCE: Allan . Abrams. " I'he Elfect ol
Meditation on Elementary: School Students”
(Ed.D. Thests. University of Californii, Berke-
ley. Calitornia. U.S.A.. 1976). Published in
Volume H. Scieniific Rescarch on the Trans-
cendenmal  Meditation  Program:  Collecred
Papers (in preparation).

GREATER INTELLECTUAL ORIENTA-
TION, ALTRUISM, PSYCHOLOGICAIL
STABILITY AND GREATER COMMIT-
MENT TO HIGHER EDUCATION IN MIU
STUDENTS

REFERENCE: Mclanic Brown. *Higher Edu-
cation for Higher Consciousness: A Study ol
Students at Maharishi International Univer-
sity” (Ed.DD. Thesis. University of Calitornia.
Berkeley. California. U.S.A.. [976). Published
in Volume 1. Scientific Research on the Tran-
scendemal  Meditation  Program:  Collecred
Papers (in preparation).

IMPROVED MENTAL HEALTH AND
IMPROVED SELF-CONCEPT IN HIGH
SCHOOL STUDENTS

REFERENCE: Susan levin-Dillbeck. “The
Effccts of the ‘Transcendental Meditation
Technigue in Sccondary Education™. Paper
Presented at School Psychology Division ol
the  American  Psychological  Association
annual mecting, US. AL September 1978, Pub-
lished in Volume {1, Scientific Research on the
Transcendemal  Meditation  Program: Col-
lected Papers {in preparation).

IMPROVED MENTAL HEALTH IN
SECONDARY SCHOOI. STUDENTS

REFERENCE: Stephen D, Harding, “the
Transcendental Meditation Progran in British
Sccondary Schools™ (Department ol Applicd
Social Studies. Polytechnic of North Tondon.
England. 1976). Published in Volume L Scien-
tific Research on the Transcendental Medita-
tion Program:  Collecred  Papers (in
preparation).

IMPROVED CONCENTRATION, COM-
PREHENSION, AND MEMOR)Y

REFERENCT: PP Natarag and MG, Radha-
mani. “Vhe Transeendentatl Meditation Pro-
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CHART JIS

CHART J16

CHART J17

CHART J18

CHART J19

CHART J20

gram and its  Effects on  Psychological
Functionings of Secondary School Students of
a Rural Indian High School™. presented at the
Vedas and Modern Science International Con-
ference. Bangalore, India. 1975, Published in
Volume 1. Scientific Research on the Tran-
scendental - Meditation  Program:  Collecied
Papers (in preparation).

IMPROVED MEMORY

REFERENCE: Robert B. Berrettini. *The
Effccts of the Transcendental Meditation Pro-
gram on Short-Term  Recall Performance”
{Dcpartment of Education. Wilkes College.
Wilkes-Barre, Pennsvhania. U.S.A.. 1976).
Published in Volume . Scientific Research on
the Transcendental Meditation Program: Col-
lected Papers (in preparation).

IMPROVED SYNTHETIC AND HOLIS-
TIC THINKING AS INDICATED BY
SUPERIOR TONAIL MEMORY

REFERENCE: Robert R. Pagano and Lynn
R. Frumkin. “The Effect of Transcendental
Mcditation on Right Hemispheric Function-
ing". Biofeedback and Self-Regulation 2
(1977): 407-415. Published in Volume I, Scien-
tfic Research on the Transcendental Medita-

tion  Program:  Collected — Papers  (in
preparation).
IMPROVED RIGHT HEMISPHERIC

FUNCTIONING AS INDICATED BY
SUPERIOR SPATIAL LOCALIZATION

REFERENCE: Scott D. Harrison, *Mcdita-
tion and Right Hemispheric Functioning: Spa-
tial Localization™. Paper Presented at the 7th
annual mecting of the Biofeedbuack Rescarch
Society. Colorado Springs. Colorado. US AL
1976. Published in Volume 11 Scieniific
Research on the Transcendental Meditation
Program: Collected Papers (in preparation).

MORE INTEGRATED AND CREATIVE
PERSONALITY AND IMPROVEMENT IN
PHYSICAL AND MENTAI HEALTH

REFERENCE: Jack AL Dardes. *Psyehologi-
cal Chuanges Associated with the Practice ol
Transcendental Meditation and  Personality
Characteristics of  Sclf-selected  Meditators”
(Bucknell University. Pennsvhania, US AL
1974). Published in Volume [ Scientific
Research on the Transcendental Meditation
Program: Collecied Papers (in preparation).

IMPROVEMENT IN THE EFFECTIVE-
NESS OF TEACHERS ASINDICATED BY
DECREASED  ANXIETY., [IMPROVED
ATTITUDE, SELF-ACTUALIZATION,
AND SELF-CONCEPT

REFERENCE: Steve
suk. “the Tliects ol

Fruch and John Hi-
Iranseendentat Media-
tan  on Sceveral  Payehological Variables
Associted  with Teacher  Pricctvenessy’
(Depariment of Fducational Psychology, he
Univeraity of Calgary . Calgary. Alherti, Can-
ada, 1977 Pubhshed in Volume T Scienrifi
Rescarch on the Transcendental Meditation
Prowrant: Collected Papers (i preparation)

DECREASED ANXIETY AND BETTER
ADAPTATION TO SCHOOL ENVIRON-
MENT IN CHILDREN WITH LEARNING
PROBIEMS

REFERENCE: Klaus-Dicter Overbeck and

CHART J21

CHART D23

Psychology:

CHART K1

CHART K2

CHART K3

CHART K4

REFERENCES: SCIENTIFIC RESEARCH ON THE TRANS

Sven E. Toennies, *Some Elfects of Transcen-
dental Mcditation on Children with learning
Problems™ (University of Hamburg, Hamburg.
West Germany. 1975). Published in Volume 11,
Scientific  Research on the Transcendental
Meditation  Program: Collected  Papers (in
preparation).

GREATER SELF-ACTUALIZATION AND
LEARNING ABILITY IN ADOLESCENTS
WITH LEARNING PROBLEMS

REFERENCE: Yvonne Jackson. “Learning
Disorders and the Transcendenta! Meditation
Program: Retrospeets and Prospects (A Preli-
minary Study with Economically Deprived
Adolescents)” (Ph.D. Thesis. University of
Massachusetts, Massachusctts, U.S AL 1977).
Published in Volume L. Scientific Research on
the Transcendemal Meditation Program: Col-
lected Papers (in preparation).

INCREASED SPECIALIZATION AND
INTEGRATION OF BRAIN FUNCTION
DURING COGNITIVE PROCESSES
REFERENCE: James E. Bennett and John Trin-
der, *Hemispheric Laterality and Cognitive Style
Associated with Transcendental Meditation’,
Psychophysiology 14 (1977). 293-296. Pub-
lished in Volume ll. Scientific Research on the
Transcendental Meditation Program: Collected
Papers (in preparation).

SECTION K

Development
Personality

of

DEVELOPMENT OF PERSONALITY

FIRST REFERENCE: William Sceman.
Sanford Nidich, and Thomas Banta. ‘Influ-
ence of Transcendental Meditation on a
Measure of Self-Actualization™. Journal of
Counseling  Psyvchology 19. no. 3 (US.AL
1972): 184-187.

SECOND REFERENCE: Sanford Nidich.
Wilham Seeman. and Thomas Dreskin,
‘Influence of Transcendental Meditation: A
Replication®.  Journal of  Counseling
Psychology 20. no. 6 (U.S.A.:1973): 565-566.

INCREASED INNER CONTROL..
DECREASED ANXIETY

REFERENCE: Larry A, Hjelle. "Transcenden-
tal Mcditation and Psychological Health',
Perceprual and Moror Skills 39 (US A
1974): 623-628.

IMPROVED PSYCHOLOGY
REFERENCE: Theo Fehr, Uwe Nerstheimmer.
and Sibille Torber. “Study of  Personaliny
Changes Resulting from the Transcendental
Meditation Program: Freiburger Personality
Inventory™ (University of Cologne, Cologne,
Germany. 1972). Published in Volume L
Scientific Research on the Transcendental
Meditation Program: Collecied Papers.

DECREASED ANXIETY: PROGRESSIVE
EFFECTS

REFERENCE: Zoe Lazar. Lawrence Farwell,
and John 1. Farrow. ‘The Effects of the
Transcendental Meditation Program  on




3
|
:
;
|
4
|
i

]

|
g
%
.
:

CHART KS%

CHART K¢

CHART K7
[ CHART K8
]
|
l
% CHART K9
l

CHART K10

CHART K11

CHART K12

NDENTAL MEDITATION AND TM-SIDHI PROGRAMME

Anxtety. Drug Abuse. Cigarette Smoking. and
Alcohol Consumption” (Harvard University.
Cambridge.  Masachusetts, US AL 1972).
Published i Volume 1. Scientific Research
on the Transcendental Meditation Program:
Collected Papers.

INCREASED NORMALITY

FIRST REFERENCE: Andre S.Tjoa. "Medi-
tatton. Neuroticism and Intefhgence: A Follow
Up' Gedrag: Tiidschritt voor Psychologie
3¢The Netherlands: 1975y 167-182.
SECOND REFERENCE: Andre S, Tjoa.
‘Increased Intelhgence and Reduced Neuro-
ticism through the Transcendental Meditation
Progrum®™ (G.LT.P..  Verdistraat 6,
Amsterdam. The  Netherlands,  1975).
Published in Volume 1. Scientific Research
on the Transcendenral Meditation Program:
Collecred Papers.

IMPROVED MENTAL HEALTH

REFERENCE: David W.
Garv K. Arthur. Lavelle Frankhn. and
James  O'Connell. “The  Transcendental
Meditation Techmique and Drug  Abuse
Counselors™ (Fort Bhliss U.S. Army Base.
Fort Bliss. Texas. U.S AL 1972). Published
in Volume 1. Sciemific Research on  ithe
Transcendental — Meditarion  Programe:
Collected Papers.

Orme-Johnson.

IMPROVED PSYCHOLOGICAL HEALTH

REFERENCE: Phillip C. Ferguson and John
C. Gowan. "TM— Some Preliminary Psvcho-
logical  Findings'.  Jowrnal  of  Human-
istic Psvehology 16, no. 3 (1976).

INCREASED SELF-ACTUALIZATION

REFERENCE: Phillip C. Ferguson and John
C. Gowan. "'TM—Some Preliminary Psycho-
logical Findings™.  Jowrnal of  Humanistic
Psychology 16, no. 3 (1976).

DECREASED ANXIETY: SHORT-TERM
AND LONG-TERM EFFECTS

REFERENCE: Phillip C. Ferguson and John
C. Gowan.'TM— Some Preliminary Psycholo-
gical  Findings.  Jouwrnal of  Humanistic
Psvchology 16, no. 3 (1976).

DEVELOPMENT OF PERSONALITY:
MIU STUDENTS

REFERENCE: David W. Orme-Johnson and
Brigitte Duck. "Psyvchological Testing of MIU
Students:  First  Report® (Maharishi
International  University.  Fairfield. lowa.
U.S.A.. 1974). Published in Volume 1.
Scientific  Research on the Transcen-
demal  Meditation  Program:  Collected
Papers.

DECREASED ANXIETY (AUSTRALIA)

REFERENCE: John Davies. *“The Transcen-
dental Meditation Program and Progessive
Relaxation: Comparative Effects on Tran
Anxiety and  Self-Actualization™ (University
of New England at Armidale. Armidale. New
South Wales, Australia. 1974). Published in
Volume 1. Scientitic  Research  on  the
Transcendental Meditation Program: Collecied
Pupers.

DECREASED ANXIETY

REFERENCE: Sanford Nidich. Wilham
Sceman. and  Mary Scibert. CInfluence of

CHART K13

CHART K14

CHART KI5

CHART K16

CHART K17

CHART K18

CHART K19

the Transcendental Meditation Program on

State  Anxiety” (University  of  Cincinnati,
Cincinnati. Ohio. U.S.A.. 1973). Published
in Volume 1. Scienrific  Research  on

the  Transcendental  Meditation

Collected Papers.

Program:

DECREASED ANXIETY: VALUE OF
EXPERIENCE OF THE TM TECHNIQUE
REFERENCE: Maurcen Stern, “The Ettects of
the Transcendental Meditation Program on
Trait Anxiety” (Xavier University, Cincinnati.
Ohio. U.S.A.. 1974). Published in Volume 1.
Scientific  Research on the Transcendenial
Meditarion Program: Collected Papers.

DECREASED ANXIETY (SCOTLAND)

REFERENCE: Jean Ross, “The Effects of the
Transcendental  Meditation  Program  on
Anxiety.  Newuroticism.  and  Psychoticism”
{(University of Edinburgh, Edinburgh. Scot-
land. 1972). Published in Volume L. Scientific
Research on the Transcendental Meditation
Program: Collected Papers.

DECREASED ANXIETY: INDIVIDUALS
WITH INITIAL HIGH AND LOW
ANXIETY LEVELS

REFERENCE: Zoc  Lazar.  lLawrence
Farwell. and John T. Farrow. "The Effects
of the Transcendental Meditation Program on
Anxicty. Drug Abuse. Cigarctte Smoking. and
Alcohol Consumption® (Harvard University,
Cambridge. Massachusetts, U.S.A.. 1972).
Published in Volume 1. Scientific Rescarch
on the Transcendental Meditation Program:
Collected Papers.

DECREASED ANXIETY IN HIGH
SCHOOL STUDENTS (U.S:A)

REFERENCE: Robert Kory and DPat
Hufnagel. *The Effect of the Scicnce of
Creative Intelligence Course on High School
Students: A Preliminary Report® (American
Foundation for the Scicnce of Creative
Intelligence. Hartford. Connecticut. U.S AL
1974). Published in Volume 1. Sciensific
Research on the Transcendental Meditation
Program: Collected Papers.

DECREASED ANXIETY IN HIGH
SCHOOL STUDENTS (CANADA)

REFERENCE: Howard  Shecter.  “The
Transcendental Meditation Program in the
Classroom: A Psychological  Evaluation”
(York University, North  York., Ontario.

Canada. 1975). Published in Volume L.
Scientific  Research  on  the  Transcen-
dental  Meditation  Program:  Collected
Papers.

INCREASED SELF-ESTEEM
SCHOOL STUDENTS

REFERENCE: Howard  Shecter. “The
Transcendental Meditation Program in the
Classroom: A Psychological  Evaluation’
(York University, North  York, Ontario.
Canada, 1975). Published in Volume L
Scientific  Research on the Transcendenial
Meditation Program: Collected Papers.

IN HIGH

INCREASED INNOVATION IN HIGH
SCHOOIL STUDENTS
REFERENCE: Howard  Shecter. “The

Transcendental Meditation Program in the
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CHART K20

CHART K21

CHART K22

CHART K23

CHART K24

CHART K218

CHART K26

Clissroom: A Psyehologieal  Evaluation”
(York  Universitv. North York, Ontanio.
Canada.  1975). Published in Volume |
Scientific Rescarch on the Transcendenial
Vieditation Program: Collected Papers.

INCREASED INDIVIDUALITY IN
HIGH SCHOOL STUDENTS
REFERENCE: Howard Shecter. ‘The

Transcendental Meditation Program in the
Classroom: A Psychological Evaluation®
(York University, North York. Ontario.
Canada. 1975). Published in Volume I,
Scientific Research on the Transcendenial
Meditation Program: Collected Papers.

INCREASED ENERGY LEVEL IN
HIGH SCHOOL STUDENTS
REFERENCE: Howard Shecter. ‘The

Transcendental Meditation Program in the
Classroom: A Psychological Evaluation’
(York University. North York, Ontario.
Canada. 1975). Published in Volume 1.
Scientific  Research on the Transcendenial
Mediration Program: Collected Papers.

INCREASED TOLERANCE IN
HIGH SCHOOL STUDENTS
REFERENCE: Howard Shecter. ‘The

Transcendental Meditation Programe in the

Classroom: A Psychological Evaluation®
(York University. North York. Ontario.
Canada. 1975). Published in Volume 1.

Scientific Research on the Transcendenial
Meditation Program: Collected Papers.

DECREASED NEUROTICISM
REFERENCE: Jcan Ross. "The Effects of the

Transcendental Meditation  Program on
Anxicty.  Neuroticism.  and  Psychoticism’
(University of  Edinburgh.  Edinburgh.
Scotland. 1972). Published in Volume 1.

Scientific Research on the Transcendenial
Meditation Program: Collecied Papers.

IMPROVED PSYCHOLOGICAL
HEALTH AND DECREASED ANXIETY

REFERENCE: Jonathan  Shapiro. “The
Relationship of the Transcendental Medita-
ton  Program  to  Sclf-Actualization  and
Negative Personality. Characteristies” (Paper
extracted from Ph.D. thesis. Department of
Puavchotogy. Unnversity of - Southern
Calitornia. Los Angeles. Calfornia, US AL
1974, Published in Nolume 1. Sciemific
Research on the Transcendenmal Meditation
Program: Collectred Papers.

IMPROVED MENTAL HEALTH: A
PSYCHIATRIC SETTING

REFERENCE: Harold H. Bloomticld. "Somce
Obscervations on the Uses ol the Transeen-

dentadl Mediatuon Program n Psvchiany
thnstitute of Pavchophysiotogical NMedieme.
San - Dicgo. Cahilorma, US AL 1975,

Published in Volume L Scieniific Researcl on
the  Transcendental  Meditation  Prosram:
Collecied Papers.

IMPROVED MIND-BODY CO-OR-
DINATION: GREATER FLEXIBILITY

REFERENCE: Michacl Antes. *The Effects of
the TM-Sidhi Program on Rigidity-
Flexibility® (University of Saarbruecken,

REFERENCES: SCIENTIFIC RESEARCH ON THE TRANS!

CHART K27

CHART K28

CHART K29

CHART K30

CHART K31

CHART K32

CHART K33

Saarbruecken, West-Germany, 1978).
Published in Volume 11, Scientific Research on
the Transcendental Meditation Program:
Collected Papers (in preparation).

INCREASED OPEN-MINDEDNESS

REFERENCE: William Ch. Madsen,
*Meditation and the Flexibility of
Constructions of Reality' (Stanford

University, Palo Alto, California. U.S.A.,
1976). Published in Volume Il Sciemific
Research on the Transcendental Meditation
Program: Collected Papers (in preparation).

ENHANCED EMPATHY, APPRECIA-
TION, AND SENSITIVITY—GROWTH
OF UNITY CONSCIOUSNESS

REFERENCE: Steven T. Griggs, ‘A
Preliminary Study into the Effect of
Transcendental Meditation on  Empathy’
(United States International University,
U.S.A.. 1976). Published in Volume Il
Scientific Research on the Transcendental
Meditation Program: Collected Papers (in
preparation).

IMPROVED SOCIAL AND PSYCHO-
LOGICAL ATTITUDES

REFERENCE: Charles P. Hanley and James
L. Spates. ‘Transcendental Meditation and
Social Psychological Attitudes™. The Journal
of Psychology 99 (1978): 121-127. Published
in Volume 11, Scientific Research on the
Transcendenial Meditaiion Program:
Collected Papers (in preparation).

DECREASED HIDDEN MENTAL
TURBULENCE

REFERENCE: F. Paul Johansson. ‘The
Effect of the Practice of the Transcendental
Meditation Programme on the Degree of
Neuroticism as Measured by DMT (Defence
Mechanism Test)” (Roval Swedish Air Force.,
Sweden, 1978). Published in Volume 1.
Scientific  Research on the Transcendental
Meditation Program: Collected Papers (in
preparation).

DEVELOPMENT OF PERSONALITY—
GROWTH OF WHOLENESS SELF-
SUFFICIENCY, AND RICHER INTER-
PERSONAL RELATIONSHIPS
REFERENCE: Barbara H. Handmacher,
‘Length of Time Spent in the Practice of
Transcendental Meditation and  Sex
Differences Related 1o Intrapersonal and
Interpersonal - Orientation” (Ph.D. Thesis,
Ohio  State Universits. Columbus.  Ohio.
U.S.AL 1978). Published in Volume 11
Scientific Research on the Transcendental
Meditation Program: Collecied  Papers (in
preparation).

DECREASED ANXIETY
REFERENCE: Michacl C.
Fifect ol the Transcendental Meditation
teehnique on Anxicts  Level's Journal of
Clinical Psychology 33 (1977) 1076 TR,
Published in Volume $. Scicntific Researchon
the  Transcendenral  Meditation  Prograni:
Collecred Papers Gin preparation).

Diltheck. “The

REDUCED ANXIETY AND IMPROVED
SELF-CONCEPT
REFERENCE: Naim C. Gupta, "Etfects of
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CHART K34

CHART K35

CHART K36

CHART K37

CHART K38

CHART K39

Transcendental Meditation on Anxiety and
Self-Concept” (Ball State University. Muncic.
Indiana. U.S.A.0 1975). Published in Volume
1. Scientific Research on the Transcendenial
Mediration  Program: Collected Papers (in
preparation).

DECREASED ANXIETY

REFERENCE: William T. Flovd and Jack
Haynes. “The Influence of Transcendental
Meditation on Anxiety” {North Texas State
University. Denton. Texas. U.S. A 1974).
Published in Volume 11, Scienrific Research on
the Transcendental  Meditation  Program:
Collected Papers (in preparation).

DECREASED HOSTILITY, ANXIETY,
AND DEPRESSION

REFERENCE: Holger R. Hahn and Thomas
E. Wahlen. 'The Effects of the Transcendental
Meditation Program on Levels of Hostlity,
Anxiety. and Depression™ (Cahfornia State
University, Hayward. California. U.S.A..
1974) presented at the 53rd Annual Meeting of
the Cahfornia Educational Rescarch
Association. November 1974, Published in
Volume . Scientific  Research on  ithe
Transcendenial Mediraiion Program:
Collected Papers (in preparation).

INCREASED SELF-CONCEPT AND
GREATER DEGREE OF ADJUSTMENT

REFERENCE: Ctlara L. R. Wilhs,
‘Transcendental Meditation and its Influence
on the Self-Concept™ (Ph.D. thesis. Texas
A&M University. Texas. U.S.A.. 1974).
Published in Volume 11. Scientific Research on
the Transcendental Meditation Program:
Collected Papers (in preparation).

INCREASED SELF-ACTUALIZATION

REFERENCE: Linda Scott Bosmapan. '‘Role
of Expectancy and Pre-Treatment Personality
in Subjects Self-Actualizing Changes while
Practicing Transcendental Meditation™ (Ph.D.
Thesis, Radford University, Virginia. U.S AL
1977). Published in Volume Il Scientific
Research on the Transcendental Meditation
Program: Collected Papers (in preparation).

INCREASED SELF-CONFIDENCE AND
SELF-ASSUREDNESS

REFERENCE: Michael S. Nystul and
Margarct Garde. *Comparnison ol Scli-
Concepts of Transcendental Mceditators and
Non-Meditators’.  Psvchological Reporis 41
(1977): 303-306. Published in Volume 1L
Scientific Research on the Transcendental
Meditation Program: Collected Papers (in
preparation).

IMPROVED MENTAL HEALTH AND
INCREASED SELF-ACTUALIZATION

REFERENCE: Robert 1. Russie, “The
Influence of Transcendental Meditation on
Positive Mental Health and Scll-
Actualization, and the Role of Expectation,
Rigidity. and Self-Control in the Achievement
of these Results” (Ph.D. Thesis. Calitornia
School  of Professional  Psvchology.  Fos
Angeles. California, U.S.A.. 1975). Published
in Volume . Sciemific Research on the
Transcendental Meditarion Program:
Collected Papers (in preparation).

CHART K40

CHART K41

CHART K42

CHART K43

CHART K44

CHART K45

CHART K46

INCREASED SELF-CONCEPT

REFERENCE: Joseph M. Rosenthal. “Ihe
Effect of the Transcendental Meditation
Program on Self-Actualization. Self-Concept.
and Hypnotic Suspectibility” (University ol
Hawati. Honolulu, Hawuait. US. AL 1974).
Published in Volume 11, Scientific Research on
the  Transcendental  Meditation  Program:
Collecred Papers (in preparation).

INCREASED ENTHUSIASM AND
DYNAMISM: DECREASED COMPUL-
SIVENESS AND RIGIDITY
REFERENCE: E. J. Farge. G.H. Hartung.
and Candace M. Borland. "Runners and
Meditators: A Comparison of Personality
Proliles’. Journal of Personality: Assessment
43 (1979). 501-503. Published in Volume 11,
Scientific  Research on the Trunscendemal
Meditation  Program: Collected Papers (in
preparation).

INCREASED STABILITY, EMOTIONAL
MATURITY, AND SELF-ACTUAL-
IZATION; DECREASED ANXIETY AND
DECREASED USE OF BOTH PRESCRIBED
AND NON-PRESCRIBED DRUGS

REFERENCE: D. A. Throll, "The Effects of
the Transcendental Meditation Technique
upon Adolescent Personality' (Victoria Uni-
versity, Wellington, New Zealand. 1977). Pub-
hished in Volume 11, Scientific Research on the
Transcendental Meditation Program: Col-
lected Papers (in preparation).

INCREASED HEALTH AND CREATIV-
ITY; DECREASED ANXIETY IN EXPE-
RIENCED MEDITATORS

REFERENCE: D. A. Throlland L. A. Throll.
‘The Effect of a Three Month Residence
Course upon the Personalities of Experienced
Meditators’ (Victoria University. Wellington,
New Zealand. 1976). Published in Volume 1.
Scieniific Research on the Transcendenial
Meditation Program: Collecied Papers (in
preparation).

GROWTH OF INTEGRATION AND
SELF-SUFFICIENCY IN CHILDREN

REFERENCE: John C. Kukulan. Arthur
Aron, and Alan 1. Abrams. ‘The
Transcendental  Meditation  Program  and
Children’s Personality’. presented  at the
Canadian Psychological Association. Ottawa.
Canada. 1978. Published in Volume 1L
Scientific  Research on the Transcendental
Meditation  Program: Collecied Papers (in
preparation).

GROWTH OF ENLIGHTENMENT-—
DEVELOPMENT OF INNER WELL-
BEING

REFERENCE:  Claudio  Weiss,  “The
Immediate  Effect  of the Transcendental
Meditation  Technique  and  Theoretical
Reficctions  upon  the  Psychology  and
Physiology  of  Subjective  Well-Being®
(Universitat des Saarlandes. Saarbruecken.

West Germany, 1975). Published in Volume 11
Scientific Research on the Transcendental
Meditation  Program: Collected Papers (in
preparation).

INCREASED EMOTIONAL STABILITY
AND PSYCHOLOGICAL INTEGRATION:
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CHART K47

REFERENCES: SCIENTIFIC RESEARCH ON THE TRANS

DECREASED DEPRESSION, ANXIETY,
NERVOUSNESS, ANGER, FATIGUE,
AND DREAMINESS; INCREASED
RELAXATION, ACTIVATION, AND
ELATION AS COMPARED TO
CONTROLS; PERMANENT IMPROVE-

MENTS IN MOOD AND BODY
SENSATIONS
REFERENCE: Sibille Toérber.  Frank

Mertesdorf. and Erich Hiesel, “Effects of the
Transcendental Meditation Programme on
Mood and Body Sensations® (University of
Cologne, Cologne. West Germany, 1976).
Published in Volume 1. Scientific Research on
the  Transcendental Meditation Program:
Collected Papers (in preparation).

SUPERIOR RESULTS OF THE TRAN-
SCENDENTAL  MEDITATION PRO-
GRAMME DUE TO ITS SIMPLICITY AND
EFFORTLESSNESS

REFERENCE: Phillip C. Ferguson. ‘An
Integrative Meta-Analysis of Psychological
Studies Investigating the Treatment Qutcomes
of Meditation Techniques® (Ph.D. Thesis,
School of Education, University of Colorado.
Colorado. U.S.A., 1980). Published in Volume
11, Scientific Research on the Transcendental
Meditation Program: Collected Papers (in
preparation).

CHARTS K48 -K50 see appendix

CHART L1

CHART L2

CHART L3

CHART 14

SECTION L

Psychology: Creativity

INCREASED CREATIVITY

REFERENCE: Michael J. MacCallum. ‘“The
Transcendental Meditation Program and
Creativity’ (California State Umiversity, Long
Beach. California. U.S.A.. 1974). Published in
Volume L. Scientific Research on the Trans-
cendental Meditation Program: Collecred
Papers.

INCREASED CREATIVITY IN HIGH
SCHOOL STUDENTS

REFERENCE: Howard Shecter. ‘The Tran-
scendental Meditation Program in the Class-
room: A Psychological Evaluation® (York
University. North York., Ontario. Canada.
1975). Published in Volume L. Scientific
Research on the Transcendental Meditation
Program: Collected Papers.

INCREASED VERBAL AND AUDITORY
CREATIVITY

REFERENCE: Orlow £, Ball. “The Effcets of
I'ranscendental Meditation (TM)and the TM-
Sidhi Program  on Verbal  and  Figural
Creativity CFPCT) Auditory Creativity (S&1).
and  Hemispheric Dominance (SOLATY
(Ph.D. Fhesis, Universitye of Georgia. Georgia.
USCAL 19R0). Published o Volume L
Scientific - Research on the Transcendental
Meditation Program: Collected  Papers (in
preparation).

INCREASED ARTISTIC CREATIVITY
REFERENCE:  Frederick  Travise “The
Transcendental Meditation Technmigque and
Creativity: A Longitudinal Study ot Cornell
Uninversity Undergraduates’s The Journal of
Creative  Behaviour 13 (1977). 169-179.

Published in Volume 1L, Scientific Research on

the

Transcendenial  Meditation  Program:

Collected Papers (in preparation).

Sociology:

CHART M1

CHART M2

CHART M3

CHART M4

CHART MS

CHART M6

CHART M7

CHART M8

CHART M9

SECTION M

Productivity and Job
Satisfaction

INCREASED PRODUCTIVITY

REFERENCE: David R. Frew. *Transcen-
dental Meditation and Productivity’. Aca-
demy of Management Journal 17, no. 2
(U.S.A.: 1974): 362-368.

INCREASED PRODUCTIVITY: EMPLOY-
EES AND EXECUTIVES

REFERENCE: Dawid R. Frew. “Transcen-
dental Meditation and Productivity”. Aca-

demy of Management Journal 17, no. 2
(U.S.A2 1974): 362-368.

IMPROVED JOB PERFORMANCE
REFERENCE: David R. Frew. "Transcen-
dental Meditation and Productivity™. Aca-

demy of Managemeni Journal 17, no. 2
(U.S.A.: 1974): 362-1368.

INCREASED JOB SATISFACTION

REFERENCE: David R. Frew, ‘Transcen-
dental Meditation and Productivity’. Aca-
demy of Management Journal 17, no. 2
(U.S.A.: 1974): 362-368.

IMPROVED RELATIONSHIPS WITH
SUPERVISORS

REFERENCE: David R. Frew. 'Transcen-
dental Meditation and Productivity”. Aca-

demy of Management Jowrnal 17. no. 2
(U.S.A.: 1974): 362- 368.

IMPROVED RELATIONSHIPS
CO-WORKERS

REFERENCE: David R. Frew. ‘Transcen-
dental Meditation and Productivity’, Aea-
demy of Management Journal 7. no. 2

(V.S A 1974): 362-368.

WITH

IMPROVEMENTS AT WORK:

A REPLICATION

REFERENCE: Kenneth E. Friend. “Effects of
the Transcendental Meditation Program on
Work Attititdes and behavior” (University of
Chicago. Chicago. Hlinois. US A 1975
Published in Volume 1. Scientific Rescarch on
the  Transcendental  Meditation  Program:
Collecied Papers.

IMPROVED JOB SATISFACTIONMOOD.
AND WORK ATTITUDE

REFERENCE: Kenneth B Friend. "Reporton
@ Mental Health Center lranscendental
Meduation Program  tor Statt™ (Clarkson
College. U.S AL 1980). Published 1 Volume
L Scientific Research on the Transcendenial
Meditation  Program: Collecied  Papers n
preparation),

IMPROVED ORGANIZATIONAL
ABILITY AND COMPETENCE
REFERENCE: Curt Jonsson "Organizational




Development  through  the  Transcendental
Meduanion Program’ (Stockholm Uninversity,

Stockholm.  Sweden. 1975). Published in
§ Volume 1L Scientific  Research  on  the
Traviscendental  Meditarion  Program:
Collected Papers tin preparation).

SECTION N
Sociology: Rehabilitation

CHART N1 REHABILITATION OF PRISONERS:
IMPROVED PHYSIOLOGY

REFERENCE: David W. Orme-Johnson.
John Kichlbauch. Richard Moore. and John
Bristol. *Personality and Autonomic Changes
in Prisoners Practicing the Transcendental
Meduation Technique™ (La Tuna Federal
Penitentiary. New Mexico. and University of
Texas at El Paso. El Paso. Texas, U.S.A..
1971). Published in Volume 1. Scientific Re-
search on the Transcendental Meditation Pro-
gram: Collected Papers.

PDENTAL MEDITATION AND TM-SIDHI PROGRAMME
:

CHART N2 REHABILITATION OF PRISONERS:
IMPROVED PSYCHOLOGY

REFERENCE: David W. Orme-Johnson,

John Kiehlbauch. Richard Moore. and John
| Bristol. "Personalitv and Autonomic Changes
in Prisoners Practicing the Transcendental
Meditation Technique™ (La Tuna Federal
Penitentiary. New Mexico. and University of
Texas at El Paso. El Paso. Texas. U.S.A..
1971). Published in Volume 1. Scientific Re-
search on the Transcendental Meditation Pro-
gram: Collected Papers.

CHART N3 REHABILITATION OF PRISONERS:
IMPROVED SOCIAL BEHAVIOUR

FIRST REFERENCE: David Ballou. ‘The
Transcendental Meditation Program at Still-
water Prison’ (University of Kansas, Law-
rence. Kansas. U.S.A.. 1973). Published in
Volume 1. Scientific Research on the Tran-
scendental  Meditation Program: Collected
Papers.

SECOND REFERENCE: Monte Cunning-
ham and Walter Koch. "The Transcendental
Meditation Program and Rehabilitation: A
Pilot Project at the Federal Correctional In-
stitution at Lompoc. California® (Federal
Correctional Institution. Lompoc. Cali-
fornia. U.S.A.. 1973). Published in Volume L.
Scientific Research on ithe Transcendental
Meditation Program: Collected Papers.

CHART N4 REDUCED DRUG ABUSE (U.S.A)

FIRST REFERENCE: Herbert Benson and
Robert Keith Wallace, ‘Decreased Drug
Abuse with Transcendental Meditation: A
Study of 1.862 Subjects’. Drug Abuse: Pro-
ceedings of the International Conference, ed.
Chris J. D. Zarafonetis (Philadelphia, Penn-
svlvania. U.S.A.: Lea and Febiger. 1972):
369-376 and Congressional Record. Serial
No. 92-1 (Washington. D.C.. U.S.A.: Govern-
ment Printing Office. 1971).

SECOND REFERENCE: Mohammad Shafii,
Richard A. Lavely. and Robert D. Jaffe.

CHART NS5

CHART Né6

CHART N7

CHART N8

CHART N9

CHART NI10

CHART NI11

‘Meditation and Marijuana’. dmerican Jour-
nal of Psvchiatry 131, no.1 (1974): 60 63.

REDUCED DRUG ABUSE (SWEDEN)
REFERENCE: Eva Bracutigam. Effects of the
Transcendental Meditation Program on Drug
Abusers: A Prospective Study” (University of
L.und. Lund. Sweden. 1972). Published in Vol-
ume L. Scientific Research on the
Transcendental Meditation Program:
Collected Papers.

REDUCED DRUG ABUSE (GERMANY)

REFERENCE: H. Schenkluhn and M. Geis-
ler. *A Longitudinal Study of the Influence of
the Transcendental Meditation Program on
Drug Abuse” (Drug Rehabilitation Center of
Arbeiterwohlfahrt Kreisverband. Muclheim

Ruhr, Germany. 1974). Published in Volume
1. Scieniific Research on the Transcendenial
Mediration Program: Collected Papers.

REDUCTION IN MARIJUANA USE
REFERENCE: David Katz. ‘Decreased Drug
Use and Prevention of Drug Use through the
Transcendental Meditation Program™ (Maha-
nishi International University, Fairficld. lowa.
U.S.A.. 1974). Published in Volume L. Scienti-
Jic Research on the Transcendental Medi-
tarion Program: Collecied Papers.

EFFECT OF REGULARITY OF PRAC-
TICE OF THE TM TECHNIQUE ON
MARIJIUANA USE

REFERENCE: David Katz, "Decreased Drug
Use and Prevention of Drug Use through the
Transcendenta]l Meditanon Program™ (Maha-
nshi International University, Fairtield. lowa,
U.S. A 1974). Published in Volume . Scienii-

i Research onthe Transcendemial Meditation

Program: Collected Papers.

PREVENTION OF DRUG ABUSE
REFERENCE: David Katz, "Decrcased Diug
Use and Prevention of Drug Use through the
Pranscendental Meditation Program™ (Maha-
nshi International University, Faarlicld. Towa.
.S AL 1974). Published in Volume L. Screnti-
fic Research on the Transcendenial Meditation
Program: Collected Papers.

REHABILITATION OF JUVENILE OF-
FENDERS: IMPROVED PSYCHOLOGY
AND SOCIAL BEHAVIOUR

REFERENCE: John P. Childs."The Use of the
Transcendental Meditation Program as Ther-
apy with Juvenile Offenders’ (Paper extracted
from Ed.D. thesis, Department of Educational
Psychology and Guidance, University of Ten-
nessee, Knoxville, Tennessee, U.S.A.. 1973).
Published in Volume 1, Scientific Research on
the Transcendental Meditation Program:
Collected Papers.

INCREASED MORAL REASONING

REFERENCE: Sanford 1. Nidich. A *Study
of the Relationship of the Transcendental
Meditation Program to Kohiberg’s Stages of
Moral Reasoning’ (Paper extracted from Ed.D.
thesis. Department of Learning and  De-
velopment.  Coliege  of  Education.  Uni-
versity  of  Cincinnati.  Cincinnati.  Ohio.
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CHART NI2

CHART N13

CHART N4

CHART NIS

CHART N16

CHART-N17

CHART N18

U.S.A..1975). Published Volume 1, Scien-
tific  Research on the Transcendenial
Meditation Program: Collected Papers.

IMPROVEMENT IN PRISONERS® MEN-
TAIL HEALTH: STANDARD SCORES
REFERENCE: Larry M. Sicgel. William P
Fleeson, and Allan L. Abrams. “The Transcen-
dental Meditation Program and Rehabilitation:
A Three-Month Study at California State
Prison  Folsom'. Preliminary study.
DECREASED NEUROTICISM IN PRI-
SONERS

REFERENCLE: Alan 1. Abrams. and Larn
M. Siegell “The Franscendental Meditation
Program and Rcehabilitation at Folsom State
Prison A Cross Validation Study™. Published
in Criminal Justice and Behavior, Vol. 5. No. |
March 1978, Published in Volume H, Scientific
Rescarch on the Transcendemal Meditation
Program: Collected Papers (in preparation).

DECREASED ANXIETY IN PRISONERS

REFERENCE: Allan 1. Abrams. and Larn
M. Sicgel. “The Transcendental Meditation
Program and Rchabititation at Folsom State
Prison A Cross Validation Study™. Published
n Criminal Justice and Behavior, Vol S.No. |
March 1978, Published in Volume 1 Scieniific
Research on the Transcendenal Medirarion
Program: Collected Papers (in preparation).

IMPROVED SLEEP PATTERNS IN PRI-
SONERS STUDY 1

REFERENCE: Allun 1. Abrams. and Larmn
M. Sicgell “The Transcendental Meditation
Program and Rehabilitiuon at Folsom State
Prison A Cross Vahdaton Study ™. Published
w Criminal Justice and Behavior. Vol 5. No. |,
Mirch 1975, Published in Volume 4L Scientific
Research on the Transcendental Meditation
Program: Collecied Papers (im preparation),

DECREASED HOSTIHLITY IN PRISONERS
REFERENCE: Robert L Ferguson. “ihe
Franseendentad Meditation Program at Ml
Wialpole: An Eaaluanion Report” (MO Wal-
pole.  Walpole,  Massachusetts, US AL
Published 10 Volume 110 Scientific Research
on the Transcendental Meditation Progran:
Collected Papers (in preparation),

IMPROVED SLEEP PATTERNS IN PRI-
SONERS STUDY 1T

REFERENCE: Robert 0 Fergoson. " The
Iranscendental Meditation Program at M
Walpoler An Eyvaluation Report” (NMCE Wal-
pole.  Walpole,  Massachuseus, US A
Published i Volume 10 Scieniific Research
on the Transcendenal Meditation Progran.
Collecied Papers Qi preparation),

DECREASED RULE INFRACTIONS BY
PRISONERS

RIETTERENCE: "Robert 10 berguson, “hhe
Franscendental Meditiuon Program at M
Walpale: An Faaluation Report” eMOT Wal-
pole.  Walpale,  Massachusetts, LS A
Pubhished n Volume 1L Sciennfic

REFERENCES: SCIENTIFIC RESEARCH ON THE TRAN¢

CHART NI19

CHART N20

CHART N21

CHART N22

CHART N23

Research on the Trameendental Meditation
Program: Collecied Papers (m prepaniitions

DECREASED PSYCHOPATHOLOGY,
INCREASED. EGO DEVELOPMENT-
HIGHER CONSCIOUSNESS IN PRISON-
ERS

REFERENCE: Charles N. Alexander and

Emilie J. Marks, ‘Development and
Personality in Practitioners of the
Transcendental Meditation Program in

Comparison to Members of other Programsin
a Male Inmate Population: Preliminary
Summary of Cross-Sectional Findings’
(Department of Psychology and Social
Relations, Harvard University, Cambridge.
Massachusetts, U.S.A., 1980). Published in
Volume 11, Scientific Research on the
Transcendental Meditation Program:
Collected Papers (in preparation).

GREATER EMOTIONAL STABILITY
AND MATURITY; IMPROVED SELF-
CONCEPT; DECREASED AGGRESSION,
AND LESS OVER-CONCERN WITH
PHYSICAL SYMPTOMS IN PRISONERS

REFERENCE: John Ramirez, ‘The
Transcendental Meditation Program as a
Possible Treatment Modality for Drug
Offenders: Evaluation of a Pilot Project at
Milan Federal Correctional Institute’ (Indiana
University, Indiana, U.S.A.. 1975). Published
in Volume 1I, Scientific Research on the
Transcendental Meditation Program:
Collected Papers (in preparation).

REDUCTION OF DRUG USE THROUGH
IMPROVED PSYCHOLOGICAL HEALTH

REFERENCE: Mathias Geisler, ‘The
Therapeutic Effects of Transcendental
Meditation on Drug Users', Zeitschrift fuer
Klinische Psychologie 7 (West Germany:
1978): 235-255. Published in Volume Il
Scientific Research on the Transcendental
Meditation Program: Collected Papers (in
preparation).

REDUCED USE OF PSYCHOACTIVE
DRUGS—INCREASED INNER FUL-
FILMENT

REFERENCE: Raymond J. Monahan,
‘Secondary Prevention of Drug Dependences
through the Transcendental Meditation
Program in Metropolitan Philadelphia’. The
International Journal of Addiction 12 (USA:
1977). 729-754. Published in Volume Il
Scientific Research on the Transcendenial
Meditation Program: Collected Papers (in
preparation).

LONG-TERM DECREASE IN THE USE
OF PSYCHOACTIVE DRUGS—STABI-
LIZED INNER FULFILMENT

REFERENCE: Hubert Dhanaraj. “The
Influence of Transcendental Meditation on
Drug Abuse” (Department of Physical
Education. University of Alberta. Edmonton.
Alberta. Canada, 1977). Published in Volume
1. Scientific Research on the Transcendental
Meditation Program: Collected Papers (in
preparation).

CHARTS N24 -N26 sce appendix
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SECTION O

Sociology: Improved Quality of Life
Through the Maharishi Effect

CHART 01

CHART 02

CHART O3

CHART 04

CHART O5

CHART 06

INDICATIONS  OF THE
ENLIGHTENMENT: THE
EFFECT

REFERENCE: Candace Borland and Gar-
fand Landrnith HH. " Tmproved Quality of Ciy
Lite: Decreased Crime Rare’. MERLU Report
7502, Department ol Soctology, Maharshi
European  Research  Unnersits. Weggis,
Switzerland (1975). Published in Volume L
Scientitic - Research on - the  Transcendental
Meditation  Program.: Collected  Papers

AGE  OF
MAHARISHI

DECREASE IN SUBURBAN CRIME IN
THE ENVIRONMENT OF INCREASING
CRIME

REFERENCE: Guy Hatchard. “Decreased
Crime in the Environment of Increasing Crime:
Improved Quality of City Life in Suburban
Cleveland. a Preliminary Report”. Report to
Clevetand City Council. 1976, Published in
Volume W Scientific Research on the Tran-
scendental  Mediation  Program: Collecied
Papers Gin preparation).

DECREASED CRIME IN CITY POPU-
LATIONS

REFERENCE: Michael C. Dillbeck. Terrence
W, Bauer. and Susan 1. Scterovich. “The
Transcendental Meditation Program as a
Predictor of Crime Rate Changesin the Kansas
City Mcetropolitan Area’”. Published in Volume
1. Scieniific Research on the Transcendemal
Meditation Program: Collected  Papers (in
preparation).

THE MAHARISHI PRINCIPLE OF
RECIPROCITY: EXTENSION OF THE
MAHARISHI EFFECT

REFERENCE: Michael C. Dillbeck, Terrence
W. Bauer. and Susan 1. Seferovich, ‘The
Transcendental Meditation Program as a
Predictor of Crime Rate Changes in the
Kansas City Metropolitan Area’. Pub-
lished in Volume 11. Scientific Research
on the Transcendental Meditation Program:
Collected Papers (in preparation).

GREATER HARMOXNY IN FAMILY LIFE

REFERENCE: Elaine N. Aron and Arthur
Aron. "The Transcendental Meditation
Program and Marital Adjustment’(Maharishi
International  University.  Fairfield. lowa,
U.S.A.. 1975). Published in Volume Il
Scientific  Research on the Transcendental
Meditation  Program: Collected  Papers (in
preparition).

GREATER HAPPINESS IN MARRIAGES

REFERENCE: Verna W. Suarez. ‘The
Relationship of the Practice of Transcendental
Meditation to Subjective  Evaluations  of
Marital Satisfaction  and Adjustment’
{University of Southern California. California.
U.S.A.. 1976). Published in Volume Il
Scientific Research on the Transcendental
Meditation  Program: Collected Papers (in
preparation).

CHART 07

CHART 08

CHART 09

CHART 010

CHART 011

{CHART 012

IMPROVED MENTAL HEALTH AND
SOCIAL ATTITUDES IN MARRIAGES
REFERENCE:  Steve V. Marcus., “The
Inftuence of the Transcendental Meditation
Program on Marital Dyad™ (Ph.D. Thesia,
California School of Professional Psychology .
Fresno. California, U.S. A 1978). Published 1n
Volume 1 Scienmtific Research  on the
Transcendenial — Meditation  Program:
Collected Papers (in preparation),

INDICATIONS OF THE AGE OF
ENLIGHTENMENT—GROWTH OF AN
IDEAL SOCIETY THROUGH THE
MAHARISHI EFFECT: LONG-TERM
REDUCTION IN CRIME RATE TREND

REFERENCE: Michael C. Dillbeck. Garland
Landrith 111, and David W. Orme-Johnson.
‘The Transcendental Meditation Program and
Crime Rate Change in a Sample of 48 Citics'.
Journal of Crime and Justice (Accepted for
publication). Published in Volume Il
Scientific Research on the Transcendental
Meditation Program: Collected Papers (in
preparation).

INCREASED COHERENCE OF COL-
LECTIVE CONSCIOUSNESS AS
INDICATED BY INCREASED EEG CO-
HERENCE: SUPER RADIANCE EFFECT

REFERENCE: David Orme-Johnson. Michael
C. Dillbeck, R. Keith Wallace, and Garland
Landrith 1II, ‘Intersubject EEG Coherence: Is
Consciousness a Field?' International Journal of
Neuroscience (in press) 1982.

ENLIVENMENT OF NATURAL 1AW
THROUGH THE SUPER RADIANCE
EFFECT: IMPROVED WEATHER

REFERENCE: Robert A, Rabinolt, Michacl
C. Dillbeck. and Robert Deissler. “Eifect ol
Coherent Collective  Consciousness on the
Weather® (Maharishi International University,
Fairficld. lowa. U.S.A.. 198]). Published m
Volume [ Scientific  Rescarch  on the
Transcendental  Meditarion  Program:
Collected Papers (in preparation).

INDICATIONS OF THE AGE  OF
ENLIGHTENMENT—GROWTH OF AN
IDEAL  SOCIETY THROUGH THE

MAHARISHI EFFECT: REDUCTION N
CRIME RATE

REFERENCE: Garland Landnth 111 “1he
Maharishi  Eftecet  and  Invincibilits: The
Influence of the TM Program on the Variables

“of Crime. Automobile Accidents, and Fired

(Maharisht International University, Forticld.
lowa. U.S.A.. 1980). Published in Volume 11,
Sciemiific Research on the  Transcendemal

Meditation  Program: Collected  Papers tin
preparation).

INDICATIONS OF THE AGE 0Ol
ENLIGHTENMENT—GROWTH OF AN
IDFEAL  SOCIETY THROUGH  THE

MAHARISHI EFFECT: REDUCTION N
CRIME RATE IN MAJOR U.S. CITIES

REFERENCE:  Michacl  Weinless,  “Ihe
Influcnce of the Transcendental Meditation




CHART 013

CHART O14

REFERENCES: SCIENTIFIC RESEARCH ON THE TRAN!

Program on Crime in Major U.S. Cities
(Maharishi International University. Fairfield.
lowa. U.S.A.. 1980). Published in Volume II.
Scientific  Research on the Transcendental
Meditation Program: Collecied Papers (in
preparation).

INDICATIONS OF THE AGE OF
ENLIGHTENMENT: IMPROVED
QUALITY OF LIFE AND INCREASED
BALANCE IN NATURE THROUGH THE
](\J;ROUP DYNAMICS OF CONSCIOUS-
ESS

REFERENCE: Walter Zimmerman.
‘Improved Quality of Life during the Rhode
Island ldeal Society Campaign from June 12to
September 12, 1978" (Providence. Rhode
Island. U.S.A.. 1979). Published in Volume 1.
Scientific  Research on the Transcendenial
Meditation Program: Collected Papers (in
preparation).

THE DAWN OF WORLD PEACE—
DECREASE IN VIOLENCE AND SOCIAL
DISORDER DUE TO GROUP PRACTICE
OF THE TM-SIDHI PROGRAMME

REFERENCE: David W. Orme-Johnson,
‘The World Peace Project: An Experimental
Analysis of Achieving World Peace through
the TM-Sidhi Programme® (Mabharishi
International University. Fairfield. lowa,
U.S.A.. 1980). Published in Volume II.
Scientific Research on the Transcendenial
Meditation Program: Collected Papers (in
preparation).

CHARTS 015-018 \¢e¢ appendix

SECTION P

Psychological and Physiological:
Changes and Benefits in Daily Activity

due to
CHART P1

CHART P2

CHART P3

the TM-Sidhi Programme

BRAIN WAVE COHERENCE IN COSMIC
CONSCIOUSNESS

REFERENCE: David W. Orme-Johnson.
Geoffrey Clements. Christopher T. Haynes.
and Keredine Badaoui. "Higher States of
Consciousness: EEG Coherence. Creativity,
and Experiences of the Sidhis™(MERLU . 1977).
Published in Volume 1. Scienrific Research on
the  Transcendenial  Meditation  Program:
Collected Papers.

EXPERIENCES OF
AND INCREASED
COHERENCE

REFERENCE: David W. Orme-Johnson.
Geoffrey Clements. Christopher T. Hayvnes.
and Keredine Badaoui. “Higher States of
Consciousness: EEG Coherence. Creativity.
and Experiences of the Sidhis ™ (MERU. 1977).
Published in Volume |, Scientific Research on
the  Transcendental  Meditation  Program:
Collecred Papers.

THE TM-SIDHIS
BRAIN WAVE

HIGH BRAIN WAVE COHERENCE,
STABILIZED PURE AWARENESS,
INCREASED CREATIVITY, AND

EXPERIENCES OF THE TM-SIDHIS

REFERENCE: David W. Orme-Johnson.
Geofirev Clements. Christopher T. Havnes.
and Keredine Badaoui. “Higher States of
Consctousness: EEG Coherence. Creatnaty,

CHART P4

CHART PS

CHART Pé6

CHART P7

CHART P8

CHART P9

and Experiences of the Sidhis’(MERU. 1977).
Published in Volume 1. Scientific Research on
the  Transcendental Meditation Program:
Collected Papers.

INCREASED EEG COHERENCE DURING
THE PRACTICE OF THE FLYING
TM-SIDHI

REFERENCE: David W. Orme-Johnson.
Geoffrey Clements, Christopher T. Havnes.
and Keredine Badaoui. *Higher States of Con-
sciousness: EEG Coherence. Creativity, and
Experiences of the Sidhis® (MERU. 1977).
Published in Volume 1. Scientific Research on
the Transcendental Meditation Program:
Collected papers.

HIGH EEG COHERENCE AND HEART
RATE DURING AN EXPERIENCE OF
LEVITATION

REFERENCE: David W. Orme-lohnson.
Geoftrey Clements. Christopher T, Havnes.
and Keredine Badaoui, "Higher States of Con-
sciousness: EEG Coherence. Creativity, and
Experiences of the Sidhis™ (MERLU., 1977).
Published in Volume 1. Scientific Research on
the  Transcendental  Meditation  Program:
Collected Papers.

COHERENCE CYCLES OF THE BRAIN
DURING THE PRACTICE OF THE
TM-SIDHIS

REFERENCE: David W. Orme-Johnson.
Geoltrey Clements, Christopher T. Havnes.
and Keredine Badaoui. *Higher States of Con-
sciousness: EEG Coherence. Creativity. and
Experiences of the Sidhis® (MERU, 1977),
Published in Volume I, Scientific Research on
the  Transcendental  Meditation  Program:
Collected Papers.

ENHANCED HEARING ABILITY FROM
PRACTICE OF THE TM-SIDHIS RESULT-
ING FROM THE AGE OF ENLIGHTEN-
MENT GOVERNOR TRAINING COURSE

REFERENCE: Geoffrey  Clements  and
Stephen L. Milstein: “Auditory Thresholds in
Advanced Participants in the Transcendental
Mcditation  Programme™ (MERU.  1977),
Published in Volume L. Scienzific Rescarclion
the  Transcendental  Meditation  Program:
Collected Papers.

BROAD COMPREHENSION AND IM-
PROVED ABILITY TO FOCUS ATTEN-
TION RESULTING FROM THE AGE OF
ENLIGHTENMENT GOVERNOR TRAIN-
ING COURSE

REFERENCE: David W. Orme-lohnson.
Barbara Granieri, “The Effects of the Age
of Enlightenment Governor Training Courses
on Field Independence. Creativity . Intelligence.
and Behavioural Flexibihn™ (MERLU. 1977).
Published in Volume | Scientific Research
on the Transcendental Meditation Program:
Collected Papers.

INCREASED  VISUO-SPATIAL  CREA-
TIVITY RESULTING FROM THE AGE OF
ENLIGHTENMENT GOVERNOR
TRAINING COURSE

REFERENCE: David W, Orme-tohnson.
Buarabhara Graniernn, “The Etiects of the Age ol
Folightenment Governor Trinning Courses on
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and Behavtoural Fleabilin” ¢MERLU., 1977).
Published i Molume L Scieniific Rescarch on
the  Transcendental  Meditation Program:
Collecred Papers.

CHART P10 INCREASED INTELLIGENCE RESUL-
TING FROM THE AGE OF ENLIGHTEN-
MENT GOVERNOR TRAINING COURSE

REFERENCE: Dauid W. Orme-Johnson,
Barabara Granieri. "The Effects of the Age of
Enlightenment Governer Training Courses on
Field Independence. Creativity, Intelligence.
and Behavioural Flexibihty™ (MERUL 1977).
Published in Volume . Scientific Research on
the Transcendental  Meditation  Program:
Collected Papers.
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CHART P11 INCREASED  MIND-BODY (CO-ORDI-
NATION RESULTING FROM THE AGE
OF ENLIGHTENMENT GOVERNOR
TRAINING COURSE

[
| REFERENCE: David W. Orme-Johnson.
]
i

Barbara Granieri. “The Etfects of the Age of
Enhightenment Governor Training Courses
on Field  Independence. Creativity, Intelli-
; gence. and Behinioural Flexibihity™ (MERU,
| 1977). Published in Volume 1. Scieniific
Research on the Transcendental Meditation
Program: Collecred Papers.

CHART P12 INCREASED ADAPTATION AND DIS-
CRIMINATION OF THE CENTRAL NER-
YOUS SYSTEM

REFERENCE: Teresa M. McEvoy, Lynn R.
Frumkin. and Stephen W. Harkins, ‘Effects of

CHART P13

CHART PI4

Meditation on Brainstem Auditory Evoked
Potentials’. International Journal of Neuro-
science 10 (1980). Published in Volume 11,
Scientific Research on the Transcendenial
Meditation  Program: Collecied Papers
(in preparation).

INCREASED STABILITY OF THE EN-
DOCRINE SYSTEM THROUGH THE TM-
SIDHI PROGRAMME: INDICATION OF
GROWING ENLIGHTENMENT

REFERENCE: Eberhart Arnhold. Barry M.
Charles. Jawarharlal S. Gandhi. Matthew C.
Bragg. and Byron P. Rigby, *Endocrinological
Changes Following Instruction in the TM-
Sidhi Program’, Paper presented at the XiVth
International Congress of Interhnal Medicine.
Rome. Italy. October 1978. Published in
Volume I, Scieniific Research on the
Transcendental Meditation Program: Col
lected Papers (in preparation).

INCREASED FLEXIBILITY AND RE-
SPONSIVITY OF THE NERVOUS SYSTEM

REFERENCE: Robert K. Wallace. David W.
Orme-Johnson, Eliha Jacobe, and Paul J.
Mills, ‘The Effects of the TM-Sidhi Program
on the Paired Hoffmann Reflex Response”.
Proceedings of the 4th Congress of the Inter-
national Society of FElectrophyvsiological
Kinesiology (1979): 46-47. Published
in Volume 11, Scientific Research
on the Transcendental Meditation Program:
Collected Papers (in preparation).

CHART P1S see appendix

CHART Bl4 BIOCHEMISTRY OF INCREASED INNER
WAKEFULNESS DURING REST AND
GROWTH OF INNER SILENCE DURING
ACTIVITY

REFERENCE: R. Lang, K. Dehof, K. A.
Meurer, and W. Kaufmann, ‘Sympathetic
Activity and Transcendental Meditation’, Jour-
nal of Neural Transmission (1979): 117-135.
Published in Volume 1I, Scientific Research on
the Transcendental Meditation Program: Col-
lected Papers (in preparation).

CHART B15 BIOCHEMICAL NORMALIZATION

REFERENCE: Sarada Subramanyam and K.
Perkedi, *Neurohumoral Correlates of Transcen-
dental Meditation’ (Department of Physiology,
University of Madras, India, 1979). Published in
Volume 11, Scientific Research on the Transcen-
dental Meditation Program: Collected Papers (in
preparation).

CHART D22 CORRELATIONS AMONG FRONTAL
EEG COHERENCE, H-REFLEX RECOV-
ERY, AND CONCEPT LEARNING:
HOLISTIC NEUROLOGICAL IMPROVE-
MENT

REFERENCE: Michael C. Dillbeck, David W.
Orme-Johnson. R. Keith Wallace, 'Frontal EEG
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Additional Scientific Charts

CHART D23

CHART D24

Coherence. H-Reflex Recovery, Concept Learn-
ing and the TM-Sidhi Program’, International
Journal of Neuroscience 15 (1981): 151-157.

INCREASED SPECIALIZATION AND
INTEGRATION OF BRAIN FUNCTION
DURING COGNITIVE PROCESSES

REFERENCE: James E. Bennett and John
Trinder, "Hemispheric Laterality and Cognitive
Style Associated with Transcendental Medi-
tation’, Psychophysiology 14 (1977): 293-296.
Published in Volume 11, Scientific Research on
the Transcendental Meditation Program: Col-
lected Papers (in preparation).

CORRELATION OF EEG COHERENCE
WITH VERBAL INTELLIGENCE, PRIN-
CIPLED MORAL REASONING, AND
EMOTIONAL STABILITY

REFERENCE: David W. Orme-Johnson, R.
Keith Wallace, Michael C. Dillbeck, Charies N.
Alexander, and Orlow Ball, ‘Behavioral Corre-
lates of EEG Phase Coherence’. Paper presented
at the American Psychology Association, Los
Angeles, August 1981, Published in Volume H.
Scientific Research on the Transcendental Medi-
tation Program: Collected Papers (in prepara-
tion).

23

et e -




24

CHART N24

CHART N25

CHART N26

CHART K48

CHART K49

REDUCED RECIDIVISM IN PRISONERS
I: FOLSOM, SAN QUENTIN, DEUEL VO-
CATIONAL INSTITUTION.

REFERENCE: Catherine R. Bleick, Saving Tax
Dollars: The Transcendental Meditation Pro-
gram and Reduced Criminal Recidivism. In
George A. Ellis Inside Folsom Prison, 2nd
ed. Palm Springs: ETC Publications 1982 (in
press).

REDUCED RECIDIVISM IN PRISONERS
I1: MASSACHUSETTS CORRECTIONAL
INSTITUTION

REFERENCE: C. N. Alexander, ‘Transcen-
dental Meditation: Effects on Ego Development
and Personality Variables in Prisoners’. Paper
presented at the American Psychological Associ-
ation, Los Angeles, August 1981.

REDUCED RECIDIVISM IN
VOCATIONAL REHABILITATION
PATIENTS: VA MEDICAL CENTER

REFERENCE: Martin Bielefeld, ‘TM: A Stress
Reducing Self-help Support Program’. Paper
presented at the American Psychological Associ-
ation, Los Angeles, August 1981.

INCREASED NORMALITY: POSITIVE
PERSONALITY CHANGES

FIRST REFERENCE: Drs. Wim van den Berg
and Bert Mulder, ‘Psychological Research on the
Effects of the Transcendental Meditation Tech-
nique on a Number of Personality Variables’.
Gedrag: Tijdschrift voor Psychologie (Behavior:
Journal for Psychology), 1976, No. 4, pp.
206-218.

SECOND REFERENCE: Drs. Wim van den
Berg and Bert Mulder, ‘Psychological Research
on the Effects of the Transcendental Meditation
Technique on a Number of Personality Vari-
ables’ (Department of Psychology, State Univer-
sity of Groningen, Groningen, the Netherlands).
Published in Volume I, Scientific Research on
the Transcendental Meditation Program: Col-
lected Papers.

INCREASED SELF-ESTEEM

FIRST REFERENCE: Drs. Wim van den Berg
and Drs. A. van Dijk, ‘Construct Validatie
Nederlandse Persoonlijkheidsvragenlijst—Zelf-
waarderingsschaal’, Heymans Bulletins, Psy-
chologische Instituten, Rijks
Groningen, No: AB-74-147 Ex.
SECOND REFERENCE: Drs. Wim van den
Berg, ‘Research on the Effects of the Transcen-
dental Meditation Technique on a Number of
Personality Variables®, Gedrag: Tijdschrift voor
Psychologic  (Behavior; Journal for  Psy-
chology), 1976, No. 4, pp. 206 -218.

THIRD REFERENCE: Drs. Wim van den Berg.
‘Psychological Research on the Effects of the
Transcendental Meditation Technique on a
Number of Personality Variables® (Department
of Psychology, State University of Groningen.
Groningen, the Netherlands). Published in Vol-
ume 1. Scientific Research on the Transcen-
dental Meditation Program: Collected Papers.
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CHART K50

CHART 015

CHART 016

CHART 017

CHART 018

CHART P15

INCREASED COHERENCE OF SELF-
CONCEPT

REFERENCE: Michael J. Turnbull and Hugh
Morris, ‘Effects of Transcendental Meditation on
Self-identity Indices and Personality’, British
Journal of Psvchology 73 (1982): 57-68.

INDICATIONS OF THE AGE OF
ENLIGHTENMENT: EXPERIMENTAL
INTERVENTION TO REDUCE CRIME
RATE THROUGH THE SUPER RADI-
ANCE EFFECT

REFERENCE: Arthur Aron and Elaine N. Aron,
‘Experimental Interventions of High Coherence
Groups into Disorderly Social Systems’. Paper
presented at the American Psychological Associ-
ation, Los Angeles, August 1981.

DECREASED CRIME RATE IN THE U.S.
URBAN AREAS: CAUSAL EFFECT OF TM
PROGRAM PARTICIPATION

REFERENCE: Michael C. Dillbeck, ‘Social
Field Effects in Crime Prevention®. Paper pre-
sented at the American Psychological Associ-
ation, Los Angeles, August 1981.

SOCIOLOGICAL EFFECTS OF THE
GROUP DYNAMICS OF CONSCIOUS-
NESS: DECREASED CRIME

REFERENCE: Drs. W. Burgmans, MSCI; A T.
van der Burgt, math. drs., F. Langenkamp; J.
Verstegen, ‘Sociological Effects of the Group
Dynamics of Consciousness—Decreased Crime
and Car Accidents in the Netherlands'.
Rotterdam, Mai 1982. Published in Volume II,
Scientific Research on the Transcendental
Meditation Program: Collected Papers (in
preparation).

SOCIOLOGICAL EFFECTS OF THE
GROUP DYNAMICS OF CONSCIOUS-
NESS: DECREASED TRAFFIC ACCIH-
DENTS

REFERENCE: Drs. W. Burgmans, MSCI; A.T.
van der Burgt, math. drs., F. Langenkamp; J.
Verstegen, ‘Sociological Effects of the Group
Dynamics of Consciousness—Decreased Crime
and Car Accidents in the Netherlands’.
Rotterdam, Mai 1982. Published in Volume II,
Scientific Research on the Transcendental
Meditation  Program: Collected Papers (in
preparation).

IMPROVED EFFICIENCY OF CONCEPT
LEARNING AMONG TM-SIDHI PAR-
TICIPANTS

REFERENCE: Michael C. Dillbeck. David W.
Orme-Johnson, and Robert K. Wallace, “Frontal
EEG Coherence, H-reflex recovery. Concept
learning. and the TM-Sidhi program’. /nterna-
tional Journal of Neuroscience 15 (1981):
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Additional References

THIRD REFERENCE: John T. Farrow and J.
Russell Hebert, *Breath Suspension during the
Transcendental Meditation Technigue.” Psycho-
somatic Medicine 44 (1982): 133 -153.

SECOND REFERENCE: David W. Orme-
Johnson, and Christopher T. Haynes, ‘EEG
Phase Coherence, Pure Consciousness, Cre-

CHART D17

ativity, and TM-Sidhi Experiences’,
tional Journal of Neuroscience 13
211 =217,

SECOND REFERENCE: Michael C. Dillbeck.
David W. Orme-Johnson, and Robert Keith
Wallace, 'Frontal EEG Coherence, H-Reflex
Recovery, Concept Learning and the TM-Sidhi
Program’, [International Journal of Neuro-
science 15 (1981): 151 —157.
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