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Introduction
One of the purposes of an anniver-

sary is to rejoice and reminisce.  We can
congratulate ourselves because orthomo-
lecular medicine is alive and well.  This is
underscored by Eisenberg in The New
England Journal of Medicine.1 He makes
th point that in 1990 Americans made an
estimated 425 million visits to providers
of unconventional therapy at an out-of-
pocket cost of $27.60 per visit.  Two other
points should be noted.  First, the total
number of persons visiting alternative doc-
tors was significantly larger than those at-
tending traditional practitioners.  Sec-
ondly, the vast majority of such persons
had already consulted an allopathic or os-
teopathic practitioner.

The other consideration in a celebra-
tion is to reflect on a number of pertinent
questions.  What is the purpose of ortho-
molecular medicine?  How does one meas-
ure one’s success or failure?  What are the
common denominators in the different ex-
pressions of orthomolecular medicine and
dentistry?  What happens to an individual
who is successfully versus unsuccessfully
managed? On this, the twenty-fifth birth-
day of orthomolecular medicine and den-
tistry, we shall look at some of these ques-
tions and hopefully come up with some
reasonable answers. If you are lost, you
might try a map.  It may help you identify
where you are, where you want to go, and
the direction and distance.  The same is
true medically.  For example, there is the

incontestible fact that seemingly similar
people subjected to the same external
stressors so often behave differently.  Why
is it that similar people treated by the same
therapist with the same regime react
widely?  One gets much better; one is un-
scathed; and there is the possibility of even
getting worse.

Since the external component is the
same (meaning the same air we breathe,
the water we drink and the food we eat),
the answer must be that the difference lays
in the milieu interieur (also referred to as
resistance/susceptibility,  constitution, pre-
disposition immuno- compentence, har-
mony, balance, homeostasis). These are the
questions that serve as a basis for ortho-
molecular medicine and dentistry.  The
purpose of this presentation is to analyze
the factors that go to make up homeostasis,
how it can be measured and mapped, and
its clinical implications.

The Nature/Nurture Debate 2

One of the still-unanswered burning
questions is, “Where does homeostasis (the
internal world) come from?”  The quick
and obvious answer is that our coping sys-
tem is a function in part of our genetics.
As a matter of fact, the radio and televi-
sion medias as well as the newspapers make
it sound as if, on a monthly basis, we are
regularly discovering new chromosomes
for our diseases.  Just as we inherit a long
nose or stubby toes, so we acquire in part
flapping ears or a small thyroid.  And this
is the basis for the now-discovered recog-
nition of a marker for diabetes mellitus,
schizophrenia, cystic fibrosis, breast can-
cer and, would you believe, even bed-wet-
ting!  The flip side of this question is that
we are also, in part, a function of the ex-
ternal world we live in.  We know that tall
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people tend to marry tall people, Catho-
lics usually prefer Catholics, rich folks more
often than not marry rich folks and peo-
ple marry from the same locale.  But the
central ingredient is that we are a function
of the air we breathe, the water we drink
and the food we eat.

So, the cardinal issue is, “What are
the relative contributions of nature versus
nurture?”  Four items serve as an excellent
prelude to and justification for this
dicsussion on the role of genetics versus
the environment in the genesis of health
and homeostasis.  Firstly, it is abundantly
clear that the debate is current and very
much alive.  This is apparent as judged by
the fact that reports, editorials and letters
appeared in 1988 in two of our most pres-
tigious scientific publications, Nature and
The New England Journal of Medicine.  Sec-
ondly, the continuing and prevailing con-
clusions are, “Most major chronic diseases
probably result from the accumulation of
environmental factors over time in geneti-
cally susceptible persons.”  Hence, we are
still currently unclear regarding the rela-
tive contributions of the environment and
inheritance.  It would be helpful to know
what the nature/nurture ratio is.  Obvi-

ously, the number would dictate the di-
rection of subsequent research efforts and
clinical pursuits.  In other words, if the
prevailing evidence suggests that environ-
ment is the principal factor, then common
sense would favor more emphasis in nur-
ture research.  Thirdly, present conclusions
are based on conventional familial mod-
els including parents and children, twins,
siblings, the orphaned and adopted.  Fi-
nally, the least studied matrix, with the
greatest possible contribution, is spouse-
likeness.  This follows from the cliché that
“people who live together begin to look
alike.” But what about the air we breath,
the water we drink and the food we eat?
We, at the University of Alabama Medi-
cal Center, have studied familial aggrega-
tion in a group of dental practitioners and
their spouses. In fact, we have published
approximately 20 papers on this subject.
The model we have employed is exempli-
fied by the study serum cholesterol in the
husband/wife. (Table 1).

Two hundred sixty one couples were
studied in terms of their serum cholesterol.
The dental practitioners’ scores were then
compared to age matched unrelated
women.  Finally, the two female groups

Line Numbers/pairs      r    p

1. husband vs wife 261 +0.361 <0.01*

2. husband vs unrelated female 261 +0.075 >0.05

3. wife vs unrelated female 261 +0.189 <0.01*

(husband vs. wife)

4. husband’s age <40 107 +0.176 >0.05

5. Husband’s age 40-49 105 +0.279 <0.01*

6. Husband’s age 50+ 49 +0.464 <0.01*

* Statistically significant correlation coefficient

Table 1
Correlation coefficients for serum cholesterol
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were compared.  This format provided us
with the opportunity of raising (and hope-
fully answering) three questions:

1. What is the relationship of serum
cholesterol in married couples?

2. How does the husband/wife correla-
tion compare with the pattern in the hus-
band and an age-paired unrelated female?

3. Is the correlation a function of time
(cohabitation)?

Line 1 of  Table 1 shows a highly sta-
tistically significant correlation of serum
cholesterol (r = +0.361, p < 0.01).  Hence,
in answer to the first query, the evidence
suggests that husbands and wives seem to
demonstrate similar serum cholesterol lev-
els.  In other words, men with high serum
cholesterols, in general, seem to be living
with women with elevated serum choles-
terol.  In contrast, males with low choles-
terols appear to be associated with females
with low cholesterols. An examination of
the men compared to the women age-
matched against their wives (line 2),
showed no such significant relationship
(r = 0.075, p > 0.05).  Therefore, in an-
swer to the second point, there is no sig-
nificant correlation coefficient between se-
rum cholesterol concentrations in men
and women unrelated by marriage.

Finally, the issue arises as to whether
couples, consciously or otherwise, select
each other by virtue of their lipid metabo-
lism.  The point has already been made
that Catholics tend to marry Catholics,
tall people marry tall people, etc.  But, can
you imagine picking your future mate
because of his/her serum cholesterol?
Lines 4, 5 and 6 of Table 1 show the cor-
relation coefficients of the married groups
in terms of advancing age.  Line 4 pic-
tures the men less than 40 years of age and
their spouses.  In this, the relatively young-
est combination, there is no statistically
significant connection (r = 0.176, p >
0.05).  While this shows convincingly that
the cholesterol is not the deciding factor in
spouse selection, it still leaves open, what is?

In contrast, in the next age group (the men
in the 40s), the relationship sharpens and
becomes significant (r = +0.279, p < 0.01).
Finally, in the oldest subset (the men are
50+ years of age), the correlation becomes
even more statistically convincing
(r = 0.464, p < 0.01).  Thus, in answer to
the third and final question, this clearly
suggests that the pattern must, in part, be
environmentally-inspired.

While there is no question that ge-
netics play an important role (Chinese
parents still seem to have Chinese chil-
dren), it would appear that the environ-
ment demonstrates a cardinal (possibly
even primary) consideration in the causa-
tion of health and homeostasis.  In any
case, it becomes a more serious practical
consideration since, it is easier to modify
nurture than nature.

While the spouse-likeness mold is
relatively simple, inexpensive, and highly
convincing in differentiating inheritance
from the environment, it is not without its
problems as we have seen earlier.  The ques-
tion is what is the stuff of which our inter-
nal world is made?  This bubbling and busy
world consists of thousands of enzymes
involved in thousands of physiochemical
reactions.  And the next question is where
does the stuff come that makes possible
these reactions?  No argument.  It is famil-
ial!  In other words, there is the known as-
sociation that we got it from our papas and
mommas by means of chromosomes and
genes.  Hence, familial can and often does
suggest a genetic influence.

But, as we have just seen, it need not
be so.  It may be familial because the whole
family has the same lifestyle.  For exam-
ple, they all eat, drink and exercise the
same.  Therefore, familial may indicate
nongenetic factors. This discussion hope-
fully recognizes the semantic trap.  What
we have tried to do is clarify familial (ge-
netics) versus familial (environment) by
utilizing an unusual model, the husband/
wife, who are generally not genetically re-
lated but surely environmentally close.
The evidence is clear that the environment
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must play a dominant role because of its
intrinsic influences as well as the fact that,
from a practical standpoint, it is easier to
alter nurture than nature. This then ad-
dresses some of the earlier questions re-
garding the uniqueness of orthomolecu-
lar medicine and dentistry.

Human Health/Homeostasis and Blood
Glucose

It is generally recognized that the
nonlethal range of blood glucose is from
20 to 1500 mg%.3  Within this range,
there is a segment that can be viewed as
optimal or ideal.  In non-orthomolecular
circles, measuring blood sugar is intended
purely and simply to sort out the diabetic
from the nondiabetic.  For our purposes,
the paradigm will be a very simple study of
the appearance of the gingiva before and
after the cleaning of the teeth.  This is
graphically portrayed in Figure 1.  Perhaps
this will help answer the question, “Why
do seemingly similar problems treated seem-
ingly similarly (even by the same therapist)
often net vastly different results?” Shown
on the abscissa are the mean gingival in-
flammation scores for a group of presum-
ably healthy subjects prior to scaling.  As
one moves from left to right the gums are
increasingly poorer (the number is higher).

Depicted on the ordinate are the grades for
the same group after cleaning and polish-
ing of the teeth.  (Proceeding upward the
gingivae becomes worse).  It is obvious that
most of the subjects demonstrated an im-
provement in gingival inflammation
(shown in the dots representing patients
below the diagonal line).  A few were un-
changed (on the line) and some actually
worsened (above the diagonal line).  Here
is a graphic representation of what has just
been described, namely the variability in
response to a simple therapeutic experience.

Now  let us analyze this study in greater
detail.  For our purposes, the clinical ele-
ment to be examined is periodontal disease
as measured by gingival inflammation.
Forty-five presumably healthy (deemed-to-
be-nondiabetic) males, ranging in age from
20 to 50 years, were employed for this dem-
onstration.  At the first visit, specific gingival
inflammation areas were graded on a four-
point scale ranging from zero for no gingival
inflammation to three for classical gingivi-
tis.  The numbers were then added and di-
vided to produce average measured sites.
Hence, 0.0 represents the ultimate perfectly
healthy gingiva; 3.0 the worst possible clini-
cal state.  Obviously, most of the numbers
are somewhere in between.  But, the most
critical point to remember is that the higher

Figure 1
Comparision of gingival response to scaling in 45 subjects.
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the gingival score, the sicker the gums.
At this initial visit, venous blood glu-

cose was measured.  One half the mouth
(right or left) randomly chosen was scaled.
The other half was used as a control.  Two
weeks later, each person was gingivally
reexamined by the same clinician with no
knowledge of the earlier scores.  Blood glu-
cose was also remeasured.  It is obvious that
different subjects responded differently to
the same therapeutic approach (in this case,
scaling as shown earlier in Figure 1).  Why?
Certainly the oral environment was not the
same in all the test group (some people had
better gums than others initially).  Perhaps
with other local therapy (e.g. consistently
good oral tooth brushing on a daily basis),
the gingival response would have been more
consistent. Clinical experience says this is
likely.  But, the general observation also in-
dicates that there may be other host factors.

Figure 2 graphically portrays the ini-
tial blood glucose scores on the horizontal
and the final values on the vertical axis.
Think about it this way. Being within the
rectangle is better ( it suggests more desir-
able health and homeostasis) than being
outside.

Table 2 shows the means for the two
groups before and after scaling.  Two points
deserve special mention.  First, the mean

gingival score (line 1) or the subjects with
the presumably better blood sugar (60-
100 mg%) is lower and better (0.6) than
the group (line 2) with the poorer sugar
state (0.8) prior to scaling.  Second, the
better glucose state also showed a lower
gingival score postscaling 0.4 versus 0.5
(lines 1 and 2). Thus it seems, within the
limits of this pictorialization, that the re-
sponses to prophylaxis are different and
more predictable when judged in view of

Initial nonfasting blood glucose (mg. %)
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Figure 2
Blood glucose levels before and after
therapy viewed by different standards
of normality.
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Table 2
Mean gingivitis scores before and after scaling.

    lines               blood glucose     sample          mean   gingivitis
   ranges     size          initial         final

1. 60 –   100 41      0.6  0.4

2.          <60 – >100  4      0.8  0.5

3. 65 –   95 37      0.5  0.3

4.          <65 – >95  8      0.8  0.5

5. 70 –   90 30      0.5  0.3

6.          <70 – >90 15      0.7  0.5

7. 75 –   85 13      0.5  0.2

8.          <75 – >85 32      0.6  0.4
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a blood sugar marker. Clearly, as we
pointed out earlier, there is general disa-
greement among investigators regarding
so-called good and bad blood sugar.
Therefore, let us restudy the observations
in the light of other more restricted blood
sugar paramaters.

In Figure 3, the peripheral box de-
scribes the initial and final blood glucose
levels for a slightly more compressed nor-
mal limit (65-95 mg%).  By this delinea-
tion, now there are fewer so-called healthy
people, 37 (Table 2, line 3) instead of 41,
that fall within the physiologic area; eight
now may be regarded as pathologic (line
4).  The gingival findings are summarized
in Table 2.  First, it is well to point out
that the mean gingival rating for those
with the more satisfactory blood glucose
range is less, 0.5 (line 3) than for the rela-
tively more pathologic group, 0.8 (line 4).
Second, the prescaling gingivitis score at
the start is lower (better), 0.5 (line 3), for
those with blood glucose levels of 65-95
mg% than for those with a conventional
range (earlier described) of 60-100 mg%,
0.6 (line 1).  Third, the final postscaling
mean gingivitis score is lower in the 65-
95 group than in those with blood glu-
cose levels below 65 and above 95 mg%,
0.3 (line 3) versus 0.5 (line 4).

With decreasing size, the second and
third squares of Figure 3 describe the pat-
terns when one considers an increasingly
more restricted blood sugar.  The final con-
clusion is that those subjects (line 7) with
the so-called best (the “ideal” or the most
homeostatic) blood sugar (75-85 mg%),
show, following the cleaning and polishing
of the teeth (0.2), the best gingival state
(closest to 0). This demonstration of the
meaning of blood sugar and homeostasis is
presented because of its simplicity and the
fact that it lends itself to reasonably precise
measurement.

Much has been written about the
mechanisms which control homeostasis
(the steady state).  Relatively little atten-
tion has been accorded the study of how
steady is the steady state.  Dubos in 1959,

in his writings about Claude Bernard and
homeostasis, made the following state-
ment: He (Claude Bernard) emphasized
that at all levels of biological organization,
in plants as well as in animals, survival and
fitness are conditioned by the ability of the
organism to resist the impact of the out-
side world and maintain constant within
narrow limits the physiochemical charac-
teristics of its internal environment. As we
have seen, this means in terms of blood
glucose, a narrow range of 75-85 mg%
which is much more desirable than the
nonlethal range of 20 to 1500 mg% men-
tioned earlier.  The next question is how
does all of this play out in clinical prac-
tice? We have studied blood glucose as it
relates to many other diseases.  Also, we
have examined other biochemical param-
eters in terms of these same disorders.  For
example, we have cited elsewhere two re-
fractory cases (granuloma and lupus
erythematosis) and how they have re-
sponded to changes in blood glucose and
other disorders.4

Human Health/Homeostasis and Blood
Lipids

From the long and extensive discus-
sion of blood glucose and homeostasis, it

Initial nonfasting blood glucose (mg. %)

Figure 3
Blood glucose levels before and after
therapy viewed by different standards
of normality.
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clinical findings             nonfasting serum

(Affirmative CMI* response s)           cholesterol level (mg/dl)

line group sample range mean            range            mean–SD

size

1. Entire  group 1281 0–125 16 110–520 224–44

2. CMI<20  930 0–19 10 110–520 223–44

3. CMI<10  474 0–9  6 122–520 221–47

4. CMI<5  157 0–4  3 122–456 216–41

5. CMI<4  100 0–3  2 122–456 213–42

6. CMI<3   66 0–2  2 158–456 211–43

7. CMI<2   23 0–1  1 166–290 214–36

8. CMI 0    7 0  0 176–239 207–28

* CMI, Cornell Medical Index Health Questionnaire

is easy to draw the conclusion that this is
the only relationship.  Just to emphasize
that such parallelisms occur with many, if
not most, biochemical parameters, let us
look at serum cholesterol. First and fore-
most, what is the “ideal” serum choles-
terol?  There is increasing evidence that
the present physiologic limits are too
broad.  For a long time, 150 to 300 mg%
was regarded as normal.  To answer this
question, we employed 1281 doctors and
their spouses.5  Clinical state was graded
by the Cornell Medical Index Health
Questionnaire (CMI).  The CMI is a self-
administered test consisting of 195 ques-
tions.  Each question is answered by circling
the word “yes” or “no”.  The questions are
phrased so that the affirmative answers indi-
cate pathologic findings (clinical symptoms
and signs).  The clincial findings in this re-
port are the total number of affirmative CMI
responses. Table 3  (line 1) shows 1281 sub-
jects with a CMI range from 0 to 125, an
average CMI score of 16, a serum choles-
terol spread from 110 to 520 mg% with a
mean and one standard deviation of 224
+-44 mg%.  Moving downward through
the Table (lines 2, 3, etc), it is obvious that

progressively fewer symptoms and signs
are paralleled with a systematically lower
mean cholesterol score and a narrower
range.  Thus, in the healthiest group (line
8), the very low and very high cholesterol
scores have been eliminated so that the
range has shrunk from 110 - 520 (line 1)
to 176 - 239 (line 8). The evidence pre-
sented here from a study of presumably
healthy doctors and their spouses, sup-
ported by much other data, suggests that
the “ideal” nonfasting serum cholesterol
level may approach approximately 200
mg% plus or minus the experimental er-
ror involved in producing the test. To fur-
ther understand the relationship between
homeostasis and cholesterol, we employed
40 presumably healthy junior dental stu-
dents.6 On Monday of a week, gingival state
was graded.  The students were then in-
structed to eliminate, as far as possible, re-
fined carbohydrate foods from the diet.
Gingival state was regraded on Friday of
the same week by the same examiner with
no knowledge of the earlier findings.  At
both visits, postprandial serum cholesterol
was determined.

It is clear (Figure 4) that the mean

Table 3
Relationship of nonfasting serum cholesterol and total clinical findings in a
presumably healthy male and female sample.
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gingival scores were lower in most of the
subjects following the three-day experi-
mental period.  Shown on the abscissa are
the initial mean gingival grades; on the
ordinate the final values.  Thirty-three or
82.5% improved (below the diagonal); five
or 12.5% were unchanged; two or 5%
worsened.  More importantly, there is even
considerable variability within the group
which improved.  This was seen earlier in
the case of gingival infammation and
blood glucose (Figure 1).  There are sev-
eral possible reasons for such variations
and these have been cited earlier with re-
gard to blood glucose and gingival state.
There are two additional points of inter-
est.  First, what is the effect of refined car-
bohydrate deprivation upon serum cho-
lesterol?  Secondly, how does the gingiva
reflect this change?

At both visits, serum cholesterol was
measured.  The scores ranged from a low
of 144 to a high of 256 mg%.  Figure 5
portrays the initial (on the abscissa) and
final (on the ordinates) serum cholesterol
scores for the 40 subjects.  On the basis of
(until recently), traditional standards of
150-250 mg% (represented by the largest
rectangle), three of the group could be
considered pathologic.  An examination

of the mean gingival scores (Table 4) at
the initial visit shows that the three with
the most pathologic cholesterol scores (line
2) have a mean gingival rating of 0.67;
those within the physiologic limits of 150-
250 mg% (line 1) an average of 0.58.
Thus, it seems that the more physiologic
lipid pattern parallels the healthier gingival
score.  At the second visit, the trend is the
same.  The individuals with the pathologic
values show a higher mean gingival grade
(0.47 versus 0.37).

As one shrinks the cholesterol ranges
(Figure 5), the smaller sqares delineate pro-
gressively more restricted acceptable lim-
its (160-240, 170-230, 180-220, and 190-
210).  Table 4 summarizes the mean gingival
scores in the light of these progressively more
narrow norms.  Several points warrant
particular note.  Firstly, in all instances at
the initial visit, the mean gingival score
within the rectangle (presumably repre-
sentative of more physiologic metabolism)
is lower than outside the square.  Thus,
0.58 versus 0.67 with limits of 150-250
mg%; 0.46 versus 0.60 in the case of 190-
210 mg%.  Secondly, the smallest rectan-
gle (representative of the most narrow lim-
its of 190-210 mg%) parallels the lowest
mean gingival score (0.46), line 9, which
most closely approaches zero, the most
optimal gingival state.  Thirdly, at the sec-
ond visit, the pattern is essentially that
described above under the first item,
namely, the mean gingival score within the
rectangle is lower than outside.  The most
desired gingival score (closest to zero, 0.28)
is found associated with the most rigid se-
rum cholesterol standard of 190-210
mg%.  This, it should be recalled, is quite
consistent with out “ideal” serum choles-
terol earlier discussed (Table 3).  Lastly,
the pattern here for gingival state and cho-
lesterol is precisely that earlier described
with blood glucose and gingival state in
terms of scaling and polishing the teeth
(Table 2).  The critical point is that, once
again, we have the extraordinary oppor-
tunity of examining a problem, gingival
pathosis.  It appears that one of our most

Figure 4
Comparision of gingival  response to

low refined carbohydrate diet
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initial final

serum mean mean
cholesterol sample gingival gingival

lines ranges size scores scores

significant negative factors is the refined
carbohydrate foodstuffs.  It is also appar-
ent from this demonstration (supported
by much in the literature) that the elimi-
nation of the simple sugar foods contrib-
utes to a more homeostatic lipid picture as
judged by serum cholesterol.

Other Considerations
There are additional dietary and

nondietary factors which should be con-
sidered in the homeostatic process.  For
example, the importance of water is un-
questioned.  However, most considera-
tions about water deal with the number
of glasses to be consumed per day.  It is
generally agreed that the average indi-
vidual needs about eight to ten glasses on
a daily basis.  What is not emphasized is
that it is possible to eat water which is ac-
tually what happens when one consumes
fresh fruits and vegetables.

There are other advantages to these
foods such as fiber.  Also, fresh fruits and
vegetables are high in the antioxidants, a
subject which is gaining in importance.
As a matter of fact, it is our considered
opinion, and supported by others, that the

antioxidants would serve us better if they
were started earlier, given in larger
amounts, and for longer periods of time 7.

While much has been writen about
diet and nutrition, the general emphasis
has been on what to eat.  Very little atten-
tion has been accorded when and how to
eat.  The literature shows very clearly that
grazing is desired over gorging.  Every re-

9. 190  –  210  5 0.46 0.28

10.          <190 – >210 35 0.60 0.39

Initial serum cholesterol scores

Figure 5
Blood glucose levels before and after
therapy viewed by different standards
of normality.

250

Final
serum
choles-
terol
scores

150 170 190

250

230

190

170

150

230

•

•
•

••

• • •

•

••

•

•

•

•

•

••

•
•
•

•

•

••

•

•

• •
••

• •

•

• •

1. 150  –  250 37 0.58 0.37

2.          <150 – >250  3 0.67 0.47

Table 4
Mean pre- and post-diet gingival scores

3. 160  –  240 28 0.57 0.38

4.          <160 – >240 12 0.61 0.38

5. 170  –  230 22 0.57 0.35

6.          <170 – >220 18 0.61 0.42

7. 180  –  220 14 0.56 0.35

8.          <180 – >220 26 0.60 0.39
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ported study corrobates that as one eats
less more times a day, every clinical,
physiologic and biochemical parameter
examined improves8. In addition, there is
proof that the more one tampers with food
(e.g. cooking), the less nutritious it is.  As
one increases the percentage of raw foods
in the diet, every metabolic process which
has been examined adds to the welfare of
the organism. While the examples given
here are dietary, in the interest of time and
space, other alternative procedures not
cited here, can produce the same or simi-
lar results.

Summary and Conclusions
Clearly, we have been dealing with

relatively simple systems such as one or
two measures in time in terms of single
reflections of homeostasis.  Obviously, in
real terms, human health and homeostasis
are multifactorial.  In other words, it

should be clear from these few studies that
we are still dealing with primitive
homeostatic charts.  Other biochemical
tests, besides blood glucose and serum
cholesterol, should be investigated.  Dif-
ferent lifestyle characteristics besides diet
and physical activity ought to be scruti-
nized such as sleep, pollution, tobacco, al-
cohol.  Finally, the evidence suggests that
the more points in time for more param-
eters that are measured, the more precise
will be the final homeostatic map.  It
would seem that the model would slowly
improve as one proceeds from a cube to
the ultimate multifaceted model (and there
is even scriptural support), a perfect sphere
(Figure 6).

The model would fit best the old ad-
age by Jacques May, “It is as though I had
on a table three dolls, one of glass, another
of celluloid, and a third of steel, and I chose
to hit these three dolls with a hammer, us-
ing equal strength.  Why does the glass doll

Figure 6
The sphere as a perfect homeostatic model
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shatter, the celluloid doll only scar, and the
steel doll emit a beautiful musical sound?”

In the final analysis, if you are lost, a
map will tell you where you are, the direc-
tion and distance you must go to reach your
destination.  And so it is medically.  For
that reason, adding mapping to measurabil-
ity should be the hallmark of orthomolecu-
lar medicine and dentistry.

References
1. Eisenberg DM, Kessler RC, Foster C, Norlock,

FE, Calkins DR, Delbanco TL: Unconventional
Medicine in the United States: Prevalence,
Costs, and Patterns of Use. The New England
Journal of Medicine, 1993;  328: 4: 246-252.

2. Cheraskin E: The Nature/Nurture Debate:
Spouse-Likeness Revisited.  Medical Hypoth-
esis, 1990; 33: 219-225.

3. Cheraskin E:  The "Ideal" Blood Sugar:  Its

Bigger Meaning. Journal of Applied Nutrition,
1994; 46: 37-51.

4. Cheraskin E: The Optimal Diet:  Measuring
and Mapping Homeostasis. Ernaerings-
fysiologen (The Norwegian Nurtitionist),
1995; 2: 30-52.

5. McDonagh EW, Rudolph CJ, Cheraskin E:
Serum Cholesterol and the Aging Process.
Medical Hypotheses, 1981; 7: 385-694.

6. Cheraskin E, Ringsdorf WM Jr, Setyaadmadja,
ATSH, Barrett RA: Resistance and Susceptibil-
ity to Oral Disease:  IV. Study in Gingival State
and Lipid Metabolism Following Relatively
Low-Refined Carbohydrate Diet. The New York
State Dental Journal, 1967;  33:  277-280.

7. Cheraskin E: Antioxidants in Health and Dis-
ease:  The Big Picture. Journal of Orthomo-
lecular Medicine, 1995; 10:  89-96.

8. Cheraskin E: The Breakfast/Lunch Dinner
Ritual. Journal of Orthomolecular Medicine,
1993; 8: 6-10.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




