The following paper was found, folded in half, stuck in the middle of
The Biology of the Schizophrenic Process.
--I found no other record of this paper so it is possible it was never
published.
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6 Nov. 1976/j,b.calhoun
Toward a social-stress theory of the non-genetic or
quasi-genetic DNA (viral?) basis for the origin and
expression of neoplasms and schizophrenia-like diseases

Forward: This formulation has been taking form during the past four years.
This past week's (1) reviewing the effects of ELF (extra low frequency)
electromagnetic waves on growth, survival and behavior as a part of my
participation in the NRC ELF committee , and (2) reading Wolf and Berle's
edited "The Biology of the Schizophrenic process" helped further crystalize
this formulation.
Summary of formulation :

Animals during their daily life and evolution are

exposed to ELF fluctuation s in the ambient surroundings over the range of
1 to 12 Hz and

-~,o.1

to- ·3 . 0 Gauss - - on a daily or seasonal basis.

Certain

ELF wave patterns reach exceptional intensities associated with storm fronts.
For example, the intensity of 10 Hz waves (transmitted on carrier waves)
impact on the individual 30 to 45 minutes before the storm front arrives.
Increase in myocardial infarctions and slowing of reaction time is associated
with t he increase in intensity of such storm front 10 Hz waves. I will term

as"ELF storms"

any such unusual increase in incidence or intensity of such

ELF waves.
Such ELF storms can be internally CNS generated at times of anxiety,
frustration, crises or exposure to novel surroundings or situations.

ELF

storms of external atmospheric origin (or possibly of man-made technological
origin also)help to drive the normal patterns of change in ELF brain waves
into a state of ELF storms. ELF storms, regardless of origin, may have a
secondary impact of long-lasting consequence; they may induce dissociation
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of certain DNA aggregates from chromosomes.

When such ELF storms impact on

the early mammalian embryo, whether they are of external origin or arise in
the CNS of the mother, the dissociated viral-like DNA aggregates resulting
from these storms are more likely to have a pervasive impact during adult life,
or to change the behavior of the infant or child in such a degree that less
effective social bonding develops between it and its sibs, parents, or other
associates.
Even where genetic identity exists (such as in identical twins for
humans or highly inbred strains of laboratory animals) the physiological
and behavioral differences between subjects with such ELF storm impact history
and those which lack it will be as great as that produced by genetic dif ferences
of
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Some o_f such viral-like induced changes

may gain capacities for transfer from one generation to another via ova, sperm, or
through the placenta, and thus . become quasi genetic in character.
Presence of such viral-like ELF storm induced entities produce physiological
instabilities that bias the individual toward developing neoplasms or behavioral
pathologies of a schizophrenic-like nature.

Reservations: Existing data and observations are insufficient to validate the
hypotheis as stated above. However, to the extent that interdigitation of
diverse findings may suggest the possibility of such influence on the origin
of certain physiological and behavioral pathologies, whose etiology at present
is far from certain, it behoves us to examine such possibilities.

I will now list, and make a few comments about, the diverse types of
information that led to the above formulation:
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1. Universal mouse "autism"
My overcrowding with a highly inbred strain of mice (Balb C) culminated
in all of the terminal generation exhibiting no capacity for social relatedness ·
other than an expression of need for bodily proximity to others.

Behavioral

development in males was fixed at an age comparable to 1.5 to 2.5 years in
humans, while females were fixed at an age comparable to 4 to 5 years of age.
As an expression of the total lack of development of complex social behavior,
the mice did not court, therefore they did not mate; not mating there were
no conceptions and the population eventually became extinct from failure to
reproduce.
2. Generational unfolding of behavioral pathology
Other pathologies of behavior preceded "autism".

When physical space

became filled with social groups of adults there was no further opportuni~y
for maturing young to find the opportunity to fill a social role for which
their earlier adequate development had prepared them.

Due to removal of most

causes of death other than aging, along with the prevention of emigration, their
were many maturing young which did seek social roles, but were nearly universally
rejected and excluded from playing such roles by their older, behaviorally more
adept, larger, and socially established adult associates.

However, these attempts

by the many maturing mice sufficed to disrupt the pre-existing social structure.
As a consequene most of the younger mice, particularly

the males, withdrew

physically (became inactive) and p~ychologically (ceased most types of social
interaction) and exhibited episodic aggressivelly violent behavior.

The behavior

of most prior behaviorally normal and socially established adults became somewhat
fragmented and simplified.
This modification of behavior resulting from the social turmoil had
pareicular impact on females. During the heigt of the turmoil, which generally
lasted from 6 to 12 weeks in a population, all or most young died -- presumably
c;

- 4 to poor maternal cnre or cannibalism.

As the maturing young ceased their

striving and withdrew a modicum of normality returned to the social structure.
However, considerable infant abuse and infant death continued, although rapid
population growth again ensued.

When infants born during the early phase

of this renewal of population growth, the females (who were themselves abused
as infants) became neglectful mothers.
adult weight.

Their young grew slower to a lower

These young were normally violently rejected before the age

of normal weaning by the mother biting them about the base of the tail.

Judging

from the often dispersion of a litter over several nesting sites, maternal
behavior(and thus opportunity to learn early social bonding by the young) was
poorly developed.

These young became the autistic like mice.
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3. Refractoriness of behavioral pathologies to change
At the time the mouse population,noted above,ceased growing it had
reached eight times the optimum density.

Growth ceased abruptly as the

failure to reproduce by the now numerically dominant autistic mice interacted
with the normal mortality.

Although

there were no behaviorally normal

mice at the time of this sudden transition from rapid population growth to
a no growth state, four distinct behavioral types of males could clearly be
recognized: (1) residual dominants; (2) pooled withdrawn; (3 ) s olit a ry wi thdrawn;
(4) autistic. Sets of 12 males of each type were placed in environments optimum
for social organization by this number of individuals.

Members of none of

these groups were able to recoup normal behavior and social organization. When
sexually competent females were placed with them, only 2 or 3 males in each
group exhibited sufficent sexual competence to impregnat e, and most females did
not conceive . Two or three months of isolation in a simplified environment brought
about a slight recovery of sexual behavior of these males.
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This refractoriness to behavioral recuperation under optimum environmental
conditions led me by 1974 to suspect that a real or quasi genetic change had
I I

taken place in somatic cells.
unaffected.

My suspicion was that sex cells were likely

That is to say, there had been "somatic mutation" producing

physiological and behavioral chimeras of global extend in every individual.
(4) Probability control of behavior (behavioral states)
My work with rodents since 1951 has provided a thoroughly documented
theory that all behavioral states (including sleep) are governed by a small
set of probability functions that govern their initiation, termination and
concatanation.

Furthermore, the evidence suggests that the nervous system
types of
permits only 16 such states. All/behavior and sleep must become codified into
one of these 16 states.

These form two parallel sets of 8 behavioral states ;

in each of which the total time spent in each is a f unction oft he probability(i )
of initiation and the probabilities (p' and p") of termination in the next unit
of time, t. Where 1.0 represents the relative amount of time spent in the state
filling the most time each day, then each behavioral state f illing the nex t
suggessively lesser amount of time, fills half the amount of time as the preceding
one, forming a series: 1.0, 0.5, 0.25, 0.125, 0.0625, 0.03125, 0.015625; 0.0078125.
There are two such series. One might be called "seeking" states and the other
"incorporation".
Each series is characterized, in the order listed, by increasing probabilities
of initiation and termination. That is to say that the behavioral state in which
the individual is most often found, rarely starts, but once initiated lasts for
a very long time.

