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What Makes Man Tick?

Most activities of the body tend to occur in
cycles over reqular periods of time. Recent
studies are leading to an increased under-
standing of these fascinating biological

rhythms — among them the cycles of dreaming,

fertility, and metabolism.

A Word From the Sponsor: Some
Real-Life Headaches Behind Those

TV Commercials

One adman figures the cost of a 12 -minute
commercial, which takes a day or two to film,
at $35,000. Compare this with 30-minute

TV shows costing more than $100,000, and it
becomes painfully clear that a lot of worrying
and planning must go into every second of
advertising.

The Matter of Space

Generally, man conceives of space as a vast
emptiness containing a number of stars,
planets, asteroids, and other bits. In fact, it is
a subtle fabric distorted by the presence of
countless trillions of pieces of matter sliding
up and down gravitational slopes and moving
in elliptical and hyperbolic patterns.

This Electronic Age...
A page of cartoons.

1972 Winter Olympics:

The Games People Play in the Snow

When the Winter Olympics are held in
Japan this February, some 12 million Ameri-

cans will be there. At least, that is the estimated

average number of viewers who will witness
the most extensive TV coverage ever attempted
by any network: 36 hours of colorcasting
during the 12-day period.

For the Records...
News of recent RCA recordings.

SECANT

Using the “‘radar’’ technique that bats evolved
over millions of years, engineers have de-
veloped an important new system to enhance
flight safety in this nation's increasingly
crowded skies.

Van Cliburn

Since 1958, when he was catapulted to fame
as the first American to win Russia’s Inter-
national Tchaikovsky Piano Competition, this
young classical pianist has remained one

of the best-selling artists in the world of music.

Books at Random...
News of recent books from Random House.

Electronically Speaking...
Recent RCA developments in electronics.

by Edmond M. Dewan

by Peggy Hudson

by Isaac Asimov

by Kenneth B. Platnick

by Herman Lowenhar
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Studies of biological
oscillations have
uncovered findings that

may lead to major break-
throughs in medicine and
psychiatry.

by Edmond M. Dewan

Curiosity directs most of us, at one time
or another, to wonder about the mecha-
nisms of our brains and bodies. The mys-
teries of “'life”” and “‘consciousness’’ have
iInspired some of this curiosity as well as
some of the research in such fields as bi-
ology and psychology. In contrast, a
strong practical motivation for research
also exists, stemming from the need, in
medicine and psychiatry, to discover in-
formation leading to cures for physical or
mental ilinesses and to provide a means
of coping with unusual environments.

Whatever the motivation, man does
have a very decided tendency to inquire
about what makes him tick. In recent
years, Inquiry centering on biological
oscillations, or rhythms, has uncovered
findings that may lead to some funda-
mental revelations.

Most activities of the body tend to
occur In cycles over regular periods of
time. A normal person’'s temperature, for
example, can vary regularly by as much
as one and a half or two degrees during
a 24-hour cycle, the lowest point coincid-
INg with the deepest stage of sleep and
the highest point coinciding with the pe-
riod of greatest alertness. Other exam-
ples of activities that occur in cycles are
brainwaves, sleep, 90-minute periodic
recurrences of dreaming during sleep,
breathing, heartbeat rate, blood circula-
tion, hormone production, moods, fertil-
ity, cell division and cell chemistry, and
metabolism. The underlying constancy
through which the cycles vary is called
homeostasis, and it can be affected by
stress or disease. Pathological entities
ranging from schizophrenia and manic-
depressive psychoses to malaria and
cancer also are involved with alterations
In the body's rhythms.

That rhythmic patterns occur In the
electrical activity of the brain Is indicated
by the presence of brainwaves. Brain-
waves are studied by means of encepha-
lograms, EEGs, which are simply record-
ings of the infinitesimally small voltages
of the brain (generally less than 50-mil-
lionths of a volt) taken at the surface of
the scalp. These are made in the form of
ink tracings on long strips of graph pa-
per. Analyzing the EEG, sometimes with
the aid of a computer, experts can see
the frequencies of the different rnythms —
the number of times the cycle of each
pattern is repeated in a second — an im-
portant factor in classifying brainwaves.

Many kinds of rhythms have been
found in the EEG, but what is most inter-
esting is the curious development of the
EEG in connection with internal mental
events. Early scientists — and many to-
day — felt that brainwaves would provide

Edmond M. Dewan is a physicist whose interest in
the study of oscillations in physics and engineer-
Ing extends to biology.

| a sort

| the head — the occipital lobe, an imj

of electrical window to the mind.
ieading to a way of relating psychological
events to physical ones and SIDly
even suggesting a physical basis of mind.

The EEG can vary markedly from indi-
vidual to individual, but under normal cir-
cumstances this variation does not repre-
sent anything particularly important or
reveal very much about the person’s
state of mind. It cannot be used to mea-
sure a person s intelligence or determine
whether he might be manic, psychotic,
schizophrenic, or under hypnosis. In this
sense, the EEG has been disappointing.
But in medicine, it has proved its great
Importance.

Changes in the EEG can indicate the
presence of many possible forms of brain
damage, such as epilepsy or some tu-
mors. In some cases of brain damage —
and epilepsy can be caused by brain
damage — the EEG shows more promi-
nent activity at lower frequencies and

DOS

| sometimes shows a "'spiking™ activity, a

sudden rise and decline in voltage. This
IS especilally characteristic of petit mal
epilepsy, In which the subject merely
loses consciousness momentarily. Petit
mal brainwaves are lower in frequency,
relatively quite high in voltage, and have
a typical —and highly dramatic — pat-
tern consisting of alternate spikes and
waves. During grand mal epileptic sei-
zures, the voltages are quite high and
brainwaves are more or less in unison
throughout the brain, a condition known
as hypersynchrony.

Brainwaves were discovered In the late
1920s by Hans Berger, a German sci-
entist. At first, his findings were disre-
garded, and he was denied proper rec-
ognition. Despite the skepticism he met,
Berger published paper after paper of
what turned out to be historic findings. It
has since been learned that interest In
telepathy may have been one of his mo-
tivations, but he never mentioned this In
1is scientific writings. Finally, with the
growing availability of electronic instru-
ments, two physiologists, Nobel Prize
winner Lord Adrian and Sir Bryan Mat-
thews, repeated Berger's work and
proved that he had made valid experi-
mental observations.

The alpha rhythm was the first to be
discovered. It occurs at frequencies that
range from approximately 8 to 13 Hertz
(cycles per second). Most people tend to
nave an alpha rhythm of about 10 Hertz
ts maximum voltage Is about 50-mil-
ionths of a volt, and it has the property
of disappearing and coming back again.
Berger noticed that it ap-

seemeda to ais
pear whenever the subject paid close at-
tention to something and to return when
he was in a more relaxed state of inatten-
tion or reverie. It also seemed to Berger
that the alpha rhythm came from the en
tire brain.

Neither of these two Impi
Lord Adrian showed, was quite accut
First, Lord Adrian learned that the alpha
rhythm came primarily from the back of

essions. as

ale

Ol
of the visual system. Second, he
blocked not by

tant part
learned that alpha was
attention in general but by visual atten
tion. Today, even the parallel between
visual attention and blocked alpha Is
doubted for various reasons by difieren!

researchers. Si )

| discovered a d '

and off at will by a tech e tl e
pends more on eye than
visual attention. Recen! snts by
others suggest that the motor activity in
volved In converging and focusing the
eye may have an even more direct effect
N blocking alpha than does the mental

state of visual attention
The controversy is still unresolved, and
Its outcome may ai ffect the recent interest

N alpha waves among certain seagments

of the population: the discovery that
alpha, In almost constant amounts, ac-
companies the state of meditation. Con
stant alpha may be a necessary, though
not sufficient, condition for such a state
Untfortunately, however, the conclusion
llogically drawn by many is that, if a per-
son has constant dlphd he will achieve

the meditation state, and machines
sold for several hundred dollars that sup-
posedly enable one to detect *us alpha
rhythm for this purpose. Research on the

Aare

connection between alpha and oc
motor activity shows that claims abouf
the effectiveness of such m'lach.nea are
pDaseless or at least misleading.

I'he tlicker phenomenon is an impor-
tant factor in the study of brainwaves
During the 1940s, several scientists In-
dependently discovered that, at certain
frequencies, flashes of a bright light
couid evoke an electrical response In

the brain. Although how this happens is
not known exactly, i supposed
that the flashes, received in the |
projection area of the cortex, have the
effect of breaking down some of the
physiological barriers to other regions of
the brain. As a consequence, brainwave

may be

viSud

rnythms may be altered by changes In
the flicker frequencies.
Thus, at certain frequencies, strobo-

scopic lights of sufficient brightness can
cause a small percentage of the normal
population to have minor epileptic sei-
Zures. Srrmlar effects may occur in nature
and may, at times, endanger a person
life. Forexample Henri Gastaut, Frenc
neurophysiologist, has reportea ti
eral helicopter pilots may have crashed
because the rotor blades of their craft
interrupted rays of sunlight reaching their
eyes at frequencies that could have
duced disorientation and loss of con-
sciousness. Pilots of single-motor, pro-
peller-driven aircraft also |
drfhcu N

landing If the sun
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d the sunlight in a rhythmic manner,
sorientation. Perhaps auto-
bile accidents on certain stretches of
road myht be explained by similar ef-
fects caused by the rhythm of oncoming
headlights through fenceposts or trees.
I'he spacing of lights in long tunnels is
oeing studied to avoid the same problem.
The EEG also is used to help classify
the different stages of sleep. One stage of
sleep that occurs at approximately 90-
minute intervals is accompanied by rapid
eye movements (REM). REM correlates
closely with the amount of time spent In
dreaming.

This 90-minute period of sleep is one
of the most informative phenomena of
the brain's physiological activity. Al-
though the content of dreams is what
seems to concern most people, It Is ac-
tually the physiological parallel, even
though imperfect, that leads to the most
Interesting discoveries. The REM state
Involves a large number of physiological
changes that occur more or less together,
such as very low muscle tension In the
“anti-gravity’”” muscles, a low-voltage
and very rapid EEG, irregular heartbeat
and breathing rates, rapid eye move-
ments (supposedly not made to “look™
at the dream), and some evidence of
sexual arousal.

William Dement, a pioneer in sleep re-
search, made one of the earliest experi-
ments to see what happens when a sub-
ject Is deprived of REM sleep. It was
found that subjects allowed to sleep nor-
mally after several nights of selective
REM deprivation showed a tendency to
make up for lost REM —the “"REM re-
bound effect.”

Two other findings are relevant here.
First, the percentage of time spent in
REM sleep was found to be highest in the
young and to decrease with age. A new-
born baby spends about 50 per cent of
his sleep time in REM; by adulthood,

REM has decreased to about 25 per cent
and continues to decrease into old age.

Next, the amount of REM sleep Is lower
in animals below the mammal class. It is
a fraction of a per cent for birds and zero
at the level of the turtle. Thus the onto-
logical progression (young to old) goes
in the opposite direction from the phylo-
genetic progression (lower to higher
animals). When first discovered, this as-
pect of REM was considered mysterious,
since any biological change usually goes
in the same direction in these two pro-
gressions.

These three observations suggest
what might be the function of REM (or
dreaming, to temporarily equate the two).
The most likely answer seems almost
intuitive. In fact, during a lecture on REM
to a group of sixth graders, | asked, “"Why
do you think children dream more than
adults?’’ The students reacted almost in-
stantaneously: ““Children learn more than
adults.” . . . “"Children have much more
interesting lives than adults.” . . . "Chil-
dren are always doing different things
every day, but adults just do the same
thing.” . .. "“"Children don’'t have to worry
about going bankrupt.”

The indications are that REM may play
a crucial role in organizing and reorga-
nizing our current and previous experi-
ences so that we can use the information
to cope with our current pressing prob-
lems. Very likely, we use as much of our
brain as is accessible to us for our im-
mediate needs. As we mature and our
needs change, the brain also changes to
adapt to the new demands we make of it.
In short, the brain seems to undergo a
continuous and spontaneous reorganiza-
tion, somewhat like the programming and
reprogramming of a computer as it is
called upon to solve different problems.

- Yogamudra, or star position, stimulates the nervous energy in and along the spine.
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Since the brain is not engaged in
coping with problems during sleep, pro-
gramming of the brain is most likely to
occur at that time. But in what stage of
sleep would it be most likely to occur?
The brain is “turned on’ during REM in
the sense that the EEG is active. At the
same time, the output of the muscles
(muscle tension) and the input of the
senses are at very low levels. Therefore,
it iIs tempting to guess that some con-
scious aspect of this programming pro-
cess is going on during REM rather than
some other stage of sleep.

Moreover, since newborn babies spend
much more of their sleep time in REM
than do adults, one might expect REM to
be 100 per cent at some point in embry-
onic development. This would occur at
about the 30th week of gestation, and it
implies that the embryo is dreaming In
order to organize and program its ner-
vous system so as to be ready at birth
with all “instinctive’ processes intact.

Without speculation about prenatal
dream content (on which there are some
curious ideas), it may be said that an
embryo will have an EEG when it begins
to dream. The EEG, therefore, could be
used to determine the point at which life
begins —the time when an embryo makes
the transition from biologically function-
iIng tissue to a consciously dreaming hu-
man being. This may well be considered
in any meaningful discussion on the
rightfulness of birth control and even
abortion.

Sleep researchers once thought that
dream deprivation could cause a subject
to become psychotic. Intime, REM depri-
vation alone was not found sufficient to
cause psychosis, but many other obser-
vations have been made, some of which
definitely relate dreaming to certain
kKinds of mental illness. These suggest
that one can regard dreaming, or REM,

as the "programming mode of operation

of the brain,” and that, in pathological
circumstances, some aspects of zhis
mode can ‘“‘leak through’ during wake-
fulness. Thus a psychotic, schizophrenic,
or drug-intoxicated person might be con-
sidered to be in a dreaming or partially
dreaming state, even though he is awake.

It has been demonstrated that the
amount of REM is about the same Iin a
schizophrenic as in a normal person. The
difference is that REM deprivation in a
schizophrenic does not result in a re-
bound. Therefore, there might be some
sort of REM “leakage’ during the day to
relieve REM “‘pressure.” Furthermore,
patients whose schizophrenic symptoms
have recently subsided —remissed schiz-
ophrenics — have shown an exaggerated
REM rebound after REM deprivation.
There is also some indication that, just
before a person enters a psychotic state,
there is an abnormally high amount of
REM during sleep.

Dement's most recent work with
drugged animals seems to support this
line of thought. When a certain drug,
PCPA, is administered to cats, it causes
them to show certain aspects of REM be-

havior during wakefulness. The theory is

that a substance in the brain called sero-
tonin prevents REM from occurring dur-
Ing wakefulness. Since PCPA removes
serotonin, it should make the brain un-
able to ""resist’” the occurrence of REM.
When a cat is under the influence of
PCPA, its behavior becomes dramatically
abnormal and atypical. However, the
brain of a cat is too small and simple to
allow one to say that the cat is in a state
equivalent to psychosis in a human being.
A monkey under PCPA behaves as if it
were having hallucinations. Experimenta-
tion with a human volunteer had to be
stopped because of ensuing psychosis.
To what extent do the effects of PCPA
resemble schizophrenia? Neither PCPA
cats nor schizophrenics have REM re-
bound after REM deprivation. Also, schiz-
ophrenic patients taking Thorazine, a
tranquilizer, can show marked allevia-
tion of their symptoms, as do PCPA cats.
Not only does the REM rebound effect
return when Thorazine is administered
but even the exaggerated rebound seen
In remissed schizophrenics is duplicated.
Investigators are extremely cautious
iIn drawing conclusions about drug re-
search with REM. Quite possibly, how-
ever, a breakthrough is taking place
that may demonstrate that psychosis,
schizophrenia, and other kinds of mental
IlIness are different forms of dreaming
while awake. It might also explain drug-
Induced psychoses, such as those caused
by the effects of LSD. A secondary con-
sequence of long-term illnesses that in-
volve "‘waking dreams’ would be a break-
down of all the processes that depend on
programming in the brain — everything
from attention, motor activity, visual un-
derstanding, and emotion to stability of
temperature and blood count. The gen-
eral observation that homeostatic pro-
cesses are abnormal in schizophrenics is
more easily understood in this context.
Human beings usually have a regular
rhythm of sleeping and waking. Most of
us keep more or less in step with the

earth's rotation by sleeping at night and

>
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Interest in brainwaves has generally centered on their practical value in diagnosing forms of brain
damage. Recently, however, scientists have been investigating possible correlations between the
different kinds of brainwaves and mental states such as meditation.
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waking in the morning. Ours is a ‘“‘circa-
dilan” cycle (circa — about; dies — day)
of approximately — though not exactly —
24 hours.

Experiments have shown that, if a per-
son were put Iinto a cave and deprived of
any external indication of time, his cycle
would usually be a bit longer — more like
26 or 27 hours. People who tend to have
longer cycles when they are “‘free-run-
ning, " as in the cave experiments, func-
tion best when they can get up late and
go to bed late. Those who rise cheer-
fully at an early hour but find it painfully
difficult to stay up late have a shorter
free-running cycle compared to the norm.
The significant fact about this oscillation,
or rhythm, is that it runs spontaneously.
It Is locked In, or synchronized, to the
earth’'s rotation by certain external In-
fluences.

It Is of great consequence that all oscil-
lations, whether occurring naturally or
created artificially, are observed to obey
certain mathematical laws in connection
with the phenomenon of synchrony. These
laws describe the ways in which cycles
affect each other when they interact. The
process through which the oscillations
become synchronized into a stable phase
relationship Is called entrainment.

Oscillations may be synchronized, or
entrained, in two ways.The first is through
entrainment to an external signal in the
environment. Circadian rhythm in human
beings Is entrained to the alternating

rnythm of day and night. The increasing
amount of daylight in the spring is the
entraining factor in plant arowth. An ex-
ample tfrom the area of technology Is
television. A TV picture is created by two
oscilllators, responsible for the vertical
and horizontal sCanning of the e ectron
peam that lights the front of the tube.
Both oscillators must be synchronized
to the transmitted signal for the picture to
remain stationary on the face of the tube

Second, there is mutual synchroniza-
tion. The internal organization of cycles
within the body depends mostly on mu-
tual entrainment. In the embryo, for ex-
ample, heart cells contract individually
at first and only synchronize later as the
embryo develops. Long-distance |ef
travel through different time zones nof
only displaces one's temperature and
sleep-wake cycles In relation to the en-
vironment but also appears to disrupt
various oscillations of body chemistry,
causing them to be "'out of sync.”

Through the mutual interaction of cy-
cles In a system, a superior type of con-
trol emerges, be the system natural or
technological. This type of control does
not exist in the usual sense that it has a
precise physical location. It is more prop-
erly regarded as a property of the system
as a whole.

Take a power grid network for a large
region. Each generator Is stabilized In-
dividually by a governor. When the gen-
erators are connected In parallel In a

o



operating under normal

they synchronize mutually In
zing fashion. If one of them
htly out of phase and starts lead-
a retarding force. Con-
gging generator will be ac-
ated so that all pull together In
e and frequency. It is as if a virtual
e whole sys-

makina each aenerator far more

vernor emerges over th
vhen It operates In a grid than
vhen It operates alone.

Among the most interesting types of
)scillations are those associated directly
In the boay.

Some can be detected by urine or blood

with biochemical processes

analyses or by reactions to various types
of drugs as a function of the time of day
There are also circadian changes In sus-
cel 'T.'t_'ellil'_'_'/ 1:’_1 disease, pain, epileptic
Selzures allergic reactions. Indeeaq,

 body can 'r".-r_: regarded as a biochemi-

b

cal factory wnhose activity depends upon

Many drug-sensitivity experiments
nave been performed on mice, since the
metabolism of a mouse IS similar to that
of a man. It has been shown that, when a
mouse awakening from its rest period IS
amount of alcohol equal to a
quart of vodka for a man, there 1s a 60-

per cent probability that the alcohol will
kill the mouse. In contrast, the fatality
rate 1s only 12 per cent If the mouse IS
given the alconol at the onset of Its rest
period. It has also been found that the
| te for the anesthetic halothane
‘MhﬁﬂﬁyVlem the middle
s activity period — the time
sensitive to
most toxins — but only 5 per cent in the
middle of the rest period. The way an
anesthetic is used may be one of the fac-
tors Influencing a person’s response to
major surgery

IThus research on biological rhythms
INn medicine points to one dramatic pos-
sibility in the future: the crucial role that
timing seems destined to play in both
the administration of drugs and in diag-
I'nis may lead to a
"nﬁwzrnﬁfhcuwm”lfuJﬂufﬂlﬂw0ty“0y own
dynamics are used and manipulated.
very tiny amounts of a drug, adminis-
tered at just the right times in a person’s
dally cycle, would have maximum effect,

given an

Bhﬂﬂyra
was /6 per cent
r”}.f ftl;; F"_'i['ijlj',+f‘

when the mouse was |east

NOStIC procedures

and some of the side effects of ‘‘stan-

dard” dosages prescribed at present

In other areas of research. new find-
INgs have related some diseases to

rnythms. For example, the one property

that seems to adistinquish cancer cells.
even min Hy modified cells. I1s their
complete disregard for the circadian

rnythms ot the normal cells in the vicinity.

| al fo ney break loose from the
~ ¥ v s r ’ - . T-T-17 £ din s, PP LS 1
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gener rs that destroy one another's
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This decoupling, or breakdown, of cycles

might affect larger rhythms in the body, |

ch as the temperature rhythn
rhe relationship between cycles of dif-

y

ialogy in tech:-

*

gy called demultiplication, which

ferent frequencies has an at

refers to a hﬁﬂﬁrrhyrrn controlling a

A number of cycles of the

faster '":whr'l might be synchronized with

the slower rhythm. In this
way, the longer cycles in the body may
be related to, or even ‘‘driven’ by, the
shorter ones.

It is possible that a better understand-
ing of the individual rhythms of cells may
play a crucial role in the future in con-
trolling cancer. The importance of cell
rhythms in cancer is made more credible
by fundamental research on the develop-
ment of the embryo. Modern studies of
cell differentiation and large-scale or-
ganization of cells might explain now
oscillations enable cells to cooperate In
forming an embryo with the correct num-
ber and proportion of cells for each organ,
ultimately resulting In correct over-all
structures.

Fertility involves another important cy-
cle. Despite the many advances in birth
control, the methods avallable today
leave something to be desired. Cost, ed-
icational requirements, cultural factors,
and the need for medical attention make
pills and devices unacceptable to many
people in developing countries, often the
areas that suffer most from the current
population explosion. The rnythm method
does not have these disadvantages; Its
only disadvantage is that it frequently
doesn't work. This I1s because of the Ir-
regularity of the human fertility cycle. It
appears that the only way to make the
rhythm method perfect is to make the
rhythm itself perfect. This may actually
be possible.

The fertility cycles of many animals are
entrained to the moon. The synchrony
pbetween the sexual cycles of sea urchins
and phases of the moon was known at
least as early as the time of Aristotle. The
grunionfish,whicharenumerous in waters

off the California coast, time their 30-day
spawning cycle to the full moon (and
highest coastal waves) to an astonishing
accuracy of five minutes. Laboratory ex-
periments on other sea animals, made by
using a very low-wattage bulb to simulate
the moon, also show that moonlight
serves as the entraining signal for their
sexual cycles.

Work on light-induced estrus, or men-
struation, In rats as well as on light-in-
duced ovulation in chickens and ducks
nas led to research on the pineal gland in

I,’J :I” [f

one cycle of

verteprates. Fhe pineal gland, which Des-

cartes considered the seat of the soul,
provides a mechanism that makes it pos-
?an?V)CHa w Inferences about the effects
of light upon reproduction. In such ani-
mals as the frog and the lizard, the pineal

gland has a light-sensitive retina and is
close enough to the surface of the head
to actas a "'third eye."

I[N human beings, the pineal is deep in-
side the brain. It is affected by light by
means of an accessory optical-nerve
tract that descends into the neck and is
lInked there to another nerve center. Im-
pulses recelved by this nerve center pre-
sumably affect the sympathetic nervous
system, which relays light information to
the pineal gland. (Research is made more
difficult by the tfact that this mechanism
does not function in quite the same way
in all the animal species that have been
investigated.)

‘“As research into biological rhythms
probes closer to the mysteries of ‘life’
and ‘consciousness,’ our concepts

of ourselves and our technological
society will change—Ilending, perhaps
ironically, a new significance to the
question, ‘What makes a person tick?’”




However, in contrast to other glands,
which are usually stimulated by hormones
transmitted through the blood, the pineal
gland acts as a neurohormonal trans
ducer, receiving bioelectric information
through nerve cells and giving off bio-

chemical (hormonal) responses. In this |

way, It initiates a series of events in the
nypothalamus and pituitary glands that
result in a release of hormones, among
which is the luteinizing hormone that in-
duces ovulation.

This information leads to a number of
new observations. For example, scien-
tists In Finland have shown that a higher
percentage of twins are conceived dur-
INng the season of the “midnight sun”
than during the rest of the year. They at-
tribute this to the effects of light on the
pineal. It has also been observed that
menarche, the onset of menstruation,
occurs earlier in girls who have been
blind from birth. Studies have shown that
female rats kept in constant light went
Into a state of constant estrus. Males were
also affected by light. In constant dark-
ness, gonads of the male hamster — an
extremely fertile animal — shrank to about
a quarter their normal weight, signifi-
cantly reducing fertility.

All this suggests a very interesting
theory — that the length of the men-
strual cycle 1s not an accident. More
liIkely, 1t Is a result of evolution; and, at
one time, there may nave been an ad-
vantage to survival it women ovulated In
phase with the moon. If this were true,
studies of fertility cycles in the equatorial
zone, where climate permits human be-
ings to live Iin the open, would support
the theory. Do women in primitive tribes
at the equator ovulate in phase with the
moon? Also, do female monkeys living
there ovulate in phase with the moon?
The evidence seemed sufficient to war-
rant theorizing whether biological oscil-
lations could be synchronized deliber-
ately to environmental signals — specit-
ically, whether light used at critical times
could regularize the menstrual cycle and
enable a woman to predict exactly when
ovulation woulda begin.

In one experiment with a subject who
had a history of menstrual irregularity,
the light was left on In her bedroom (to
simulate moonlight) during the entire
nights of the 14th, 15th, 16th, and 1/th
days of her cycle, counting the first day of
menstruation as day one. There was no
light on at night for the rest of the cycle,
since it was considered important to have
a definite regime with a clear entraining
signal. The result, over several months,
was a significant regularization of her
menstrual cycle, presumably by the effect
of light.

A subsequent experiment also was per-
formed by the author in collaboration
with Dr. John Rock and Mrs. Miriam
Menkin of the Rock Reproductive Clinic,
using the same procedure on 16 women
volunteers in the Boston area. Again, the
very encouraging, and a
N planning

results were
more massive experiment 1S
stages at this time.

If light could be used to control ovula-
tion in a manner that would make the
rhythm method a practical and reliable
technique, then a drugless, low-cost, and

natural [
become availal | *
not be pright (thi
Nes '!'r'li.i-lf.,r I heen 3
or patl ol " |
able. An accurate meth irolling
ovulation could be used as wi O IN
crease the

it IS evident that the science Q

Ical oscillations impinaes on what are
pernaps the most important problen N
medicine, Yet the implications of
study are broader. As our pace of livin

INcreases. we tend to become out of

tune with our own rhythms and those
our environment In ways that may affect
such seemingly intangible factors as oul
attention, enerqgy, an
ity. Moreover, many people fee
nological society, for the sak
venience, tenas to treat inad
they we IKe one an
same at all hours of the day
The study of biological rhythms is the
key to many doors — a narrow
approach that affects all ¢

moodads.

re all
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