SOUND SLEEP   


Why must we spend as much as one-third of our entire lives in seemingly useless slumber?  We now have putative wonder drugs that slow the ageing process by removing wrinkles, fortifying our viscera, and perpetuating our concupiscence.  Why can’t we just drink more and more coffee, remain awake longer, and thereby increase the span of our (waking) lives?  This is not a novel notion.  Leonardo Da Vinci is said to have taken 15-minute catnaps every 4 hours (which inspired Kramer from Seinfield to imprudently attempt the same) in efforts to increase his productivity.  Salvador Dali had the ingenious brainchild of holding metal balls in his hand over a metal bowl which would wake him as they fell from his slack hand the moment he hit deep sleep.  Even Thomas Edison, the prolific inventor, believed that 8 to 10 hours of sleep a night could make one unhealthy and inefficient.  All of these productive individuals (perhaps with the exception of Kramer) were incredibly successful, and all seemed to advocate the elimination, or at least a significant reduction, of wasteful sleep.  Why have we not succeeded in this endeavor today?


Sean P.A. Drummond, PhD, a clinical psychologist at UCSD, has conducted numerous studies on sleep and sleep deprivation.  Initially, it was my intention to investigate the query into the mysteries of sleep by way of volunteering for Dr. Drummond’s current sleep study.  Alas, the study was winding down and the twenty subjects, half male half female, had already been selected.  The volunteers for the present study are all between the ages of 20 and 49, native English speakers, and right-handed.  The purpose of these requirements is to get consistent results.  Therefore, the subjects must be in a similar age group, the cognitive tasks are all conducted in English, and because the majority of the population is right-handed, the test subjects must be as well.  Dr. Drummond is no rightist!


After having spoken with Dr. Drummond, I learned that the goal of this yearlong study is to determine how the brain responds to certain cognitive tasks after being sleep deprived for 36 hours.  This investigation is a follow-up on a previous study conducted by Dr. Drummond in which he fortuitously discovered that particular areas of the brain are capable of compensating for sleep deprivation.  In the more recent study, all of the tests (listed below) except the 2 math tests have shown the compensatory response.  Dr. Drummond avers, “this was not the expected response in our first study.  Our hypothesis was quite the opposite—that the brain would show reduced function with sleep loss.  Indeed, the finding of compensation was one of the exciting features of the study because of its unexpected nature.”  The goal of the present study is to try to predict when the brain will elicit a compensatory response.  

The subjects take the same tests before and after sleep deprivation.  The tests include “arithmetic working memory (e.g. continuous subtraction of 7 from 3-digit numbers), verbal learning (memorizing a list of nouns), divided attention (doing the math and learning tests simultaneously), and verbal reasoning (determining the veracity of a series of sentences).”  

The functional magnetic resonance imaging machine (FMRI) is the principle source of data retrieval in this study.  This fancy apparatus takes active three-dimensional photographs of the brain while the subject is performing one of the cognitive assignments above.  The active areas of the brain are “lit up” due to the increased levels of oxygen and blood flow in those sections.  In this way, Dr. Drummond is able to see inside the working brain and determine which areas react most luminously (for the FMRI), and therefore are the most functional, during a particular cognitive task.  

According to Drummond, “The compensatory responses were found largely (though not exclusively) in the right hemisphere in the front of the brain and both hemispheres near the back of the brain (in the parietal lobes—the back-top of the brain).  The particular regions involved seem to depend in part on the type of cognitive task involved.”  He is not yet certain why math does not elicit the compensatory response while language-processing tasks do.  We do now have an understanding of cerebral dominance; the superiority of one side of the brain for a particular function, so doctors can predict what parts of the brain will “light up” during a given cognitive task.  But Dr. Drummond’s work has shown that atypical areas are capable of reacting/compensating and “coming on line” in place of the normal areas when a person has been deprived of sleep for a significant period.

The brain’s ability to “recruit” various (seemingly unrelated) parts for particular tasks illustrates its “plastic” character.  The brain is malleable to the extent that it can be molded through development, experience, or injury in order to make up for a deficit.  We know this is the case, but as of yet, how the brain can compensate remains, as Drummond admits, “an open question.”  It is interesting to note that the entire brain is either asleep or it is not; human brains cannot sleep in shifts.  Dolphins, for example, can keep half of their brains awake as a security measure against predators, while the other half catches up on sleep.  Humans cannot do this because half of our bodies would be rendered useless, as the right hemisphere controls the entire left side of our bodies and vice versa with the left hemisphere.  Dr. Drummond suggests that although all the areas of the brain are in the same sleep stage, “the intensity of sleep within that stage may vary across brain regions.”  His study has found that the prefrontal cortex is the most affected by sleep loss, so perhaps it is this area that is most rigorously used during the waking day.  At night the less used areas, such as the parietal lobes, might then be “recruited” to assist the rest of the sleep-deprived brain.          


His goal in this study, as he puts it, “is simply for human research, to better understand the brain.”  But he was quick to confirm my hovering worry that any research into how the brain works and how we can use this information to make it work better, could, of course, be misused.  He mentioned quests by the Defense Department to one day achieve a sleepless soldier.  They have searched (in vain) for a drug that will allow a person to continue to perform efficiently without sleep for seven consecutive days.  Imagine an army of well-trained fighting humans who are impervious to the seduction of the sandman?  Most new advances in technology begin with the military then trickle down to big business and then the masses.  Envision industries utilizing the latest drug to keep their employees awake and efficient.  We already have unfortunate medical interns suffering through one hundred hour workweeks.  This could be increased if the mystery of sleep is unraveled and improperly exploited.  

To be sure, the human race might get more things done, but we must be sure to philosophically address each new possibility to fully comprehend the ethical implications.  Dr. Drummond’s goal is not to discover how we can work more hours more efficiently on little to no sleep; he is simply interested in the plasticity of the brain and learning how it accomplishes the amazing and ever-changing feats that we place before it.  

How did the famous opponents to sleep alluded to earlier do so much on so little sleep?  The answer is probably that they did not.  Of course, their accomplishments are well documented, but their sleeping patterns have most likely been grossly exaggerated.  We all know what happened to the hapless Kramer after emulating Da Vinci’s intermittent sleep schedule.  It is true that the brain can compensate for lack of sleep but only for a time.  There is much more to sleep than mere physical rest, we just do not know precisely what it is.  Drummond maintains “there are a myriad neuro-chemical, genetic, hormonal, and other changes that occur during sleep that likely do not occur at any other time.  In addition, the physiological parameters seen in REM sleep (Rapid Eye Movement sleep—the stage where most dreaming takes place) are not replicated in any other state of consciousness—not even in meditation, hypnosis, or visual imagery.”

Coffee lovers do not despair.  You can still consume irresponsible amounts of caffeine and probably continue to get the suggested amount of sleep at night (7-10 hours, depending on who is talking), so long as you imbibe the stuff 8-12 hours prior to your anticipated time of sleep—that is how long the effects of caffeine last!  Do not underestimate the value of sleep.  I will conclude with a final advisory from Dr. Drummond: “Bottom line is that proper sleep (quality and quantity) is as vital for survival (and indeed, probably happiness) as food, water, and oxygen.  In fact, in more than one species, death from sleep deprivation occurs in the same amount of time as death from starvation.”  Sleep well.   
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