


weeks, the subject was free from seizures. These find-
ings are important because they confirm the ability of
lymphocytes to reflect metabolic functions in other
tissues, in this case, the central nervous system
(brain).

Case study no. 5. An eight-year-old boy was diag-
nosed with childhood onset pervasive developmental
disorder. He exhibited phobic fear of lightning, bizarre
behavior, delayed speech development, and general
immaturity. His physical stature was small for his age,
and he was unable to play alone or with others. He
was particularly anxious about separation from his
mother. His only use of language was to repeat exactly
the words of the interviewer. Based on results from
other patients with these symptoms, a clinical out-
come of no progress was predicted.

EMA results showed functional deficiencies of Vi-
tamin Be, Vitamin By,, and folate (similar to patterns
seen for pernicious anemia patients). This subject was
given a multivitamin supplement (containing the
RDA for all vitamins) plus 100 pg of Vitamin By, 300
ug of folic acid, and 25 mg of pyridoxine daily. Indi-
vidual psychotherapy was also initiated. The subject
showed remarkable progress in play skills, ease of
separation from his mother, and verbal communica-
tion skills. Developmental progress was clear. Again,
these results indicate that lymphocytes reflect meta-
bolic requirements of other tissues, and that individual
differences in metabolic functions can be identified
and rectified after identification by EMA.

Case study no. 6. Another eight-year-old boy was
seen for psychiatric evaludtion, and diagnosed with
childhood psychiatric disorder (autism). He exhibited

“severe emotional disturbances, including retarded
comprehension, temper tantrums, uncontrollable be-
havior, avoidance of eye contact, rolling a stick be-
tween his hands, and flapping arms and hands in a
strange manner when aroused. After two years of reg-
ular psychotherapy accompanied by parental therapy,
only alternating periods of progression and regression
were accomplished. Phenothiazines were used to gain
sufficient control for him to function in special educa-
tion classes. -

EMA results showed functional deficiencies of Vi-
tamin B, Vitamin B¢, and glutamine. Daily supple-
ments of 25 mg of riboflavin, 25 mg of pyridoxine,
and 2 g of glutamine were initiated. Within 4—6
weeks, the parents noticed phenothiazine side effects
associated with excess dosage. The phenothiazine
dosage was gradually reduced until discontinued. No
deterioration in behavior was noted during this time
period. Teachers, therapist, and parents all reported
improvements in behavior and personality develop-
ment, and the subject continued to do well.

Case study no. 7. A woman with a 50-year history
of migraine headaches lasting four days after inges-
tion of green beans, cornbread, and chocolate was
tested by EMA. The only deficiency noted was pan-
tothenate. The subject initiated repletion with tablets
containing 100 mg of pantothenate per day, but mi-
graine headaches were associated with tablet inges-
tion. The subject was switched to pure pantothenate
powder (100 mg/day), and after 30 days, pantothenate
tablets were well tolerated with no headaches. Inges-
tion of chocolate caused no ill effects for the first time
in her life. Likewise, green beans and cornbread were
well tolerated.

Case study no. 8. A woman suffering from a “seri-
ous neurological disorder” exhibited a defect in serine
biosynthesis. The test for serine in EMA measures
lymphocyte growth dependent on ability to utilize and
synthesize serine and glycine for supply of methyl
groups for thymidine synthesis (DNA synthesis). In
fact, serine supplies more methyl groups for biosyn-

thetic reactions than any other methyl donor com-
pound.® Nutrients normally required for optimal lym-
phocyte growth-serine, glycine, and Vitamin B, were
removed from the medium, and additional pyridoxine
and folic acid (leucovorin) were added to make
growth dependent on biosynthesis of serine.

The woman was tested for clinical response to ser-
ine in a double-blind challenge. She was given serine
or placebo capsules, alternated randomly at two-week
intervals for 10 successive intervals. Clinical symp-
toms were followed and confirmed by her neurologist.
The subject correctly identified serine or placebo at
each interval, based on substantial improvement in
clinical symptoms.

Case study no. 9. A woman with rtheumatoid arthri-
tis had become progressively less mobile, until she
could no longer walk up or down staircases. Arrange-
ments were being made to install an elevator in her
home when she was tested by EMA. A Vitamin B¢ de-
ficiency was detected, and the subject initiated supple-
mentation with 50 mg pyridoxine hydrochloride daily.
After four weeks, the subject was able to walk up and
down stairs without pain, and other arthritic symp-
toms were reduced. The subject has maintained sup-
plementation and reduction of symptoms for over four
years with no deterioration in her condition.

A summary of the anecdotal case reports indicates
that for each individual, nutrients limiting metabolism
were detected, and after repletion by oral supplemen-
tation, successful clinical responses were found. Usu-
ally, each subject’s unique deficiencies would not
have been predicted by other methods of nutritional
assessment.

Controlled studies

A number of controlled studies have been con-
ducted on the clinical outcome of subjects tested by
EMA and repleted with the nutrients shown to be defi-
cient. However, these studies are currently in prog-
ress, or in preparation for publication; thus details
cannot be presented. From these studies, several im-
portant findings have been substantiated.

After initial EMA testing and subsequent repletion
with oral supplementation, 79% of EMA test values
with deficient values returned to normal levels after a
retest in 12 months. This consistent finding indicates
that most nutrient deficiencies, regardless of cause,
can be corrected at the cellular level by simple, safe,
and inexpensive oral supplementation, or by dietary
changes (e.g., removing foods with high glycemic in-
dex or high in fructose). The corollary—improvement
of clinical symptoms after guided nutrient repletion—
is still under investigation. Preliminary evidence sug-
gests measurable clinical improvement in symp-
tomatology for the majority of subjects, regardless of
health status.

Another use of EMA is to explore nutritional/me-
tabolic interactions of essential nutrients in a manner
previously not possible. One example was the metab-
olism of cysteine, which is required by lymphocytes at
levels in excess of demands for protein synthesis in
the EMA. Since the major pathway of cysteine metab-
olism produces pyruvate, alanine, sulfite, and sulfate,
these nutrients were added in varying amounts to
dose-response curves of cysteine.’

Pyruvate, alanine, and sulfate addition did not alter

cysteine dose-response curves. However, sulfite addi-

tion (6.3 pg/mL Na;S0s) led to improved growth re-
sponses at Jower than optimal levels of cysteine, indi-
cating a sparing effect of sulfite for cysteine. Sulfite
toxicity was not seen until over 63 pg/mL of NaySOs
was added to the media. A significant number of sub-
jects exhibited enhanced lymphocyte growth re-

sponses from sulfite at all cysteine concentrations,
suggesting suboptimal sulfite metabolism or a sulfite
requirement. Thus, lymphocytes appear to be a useful
tool to study the metabolic effects of sulfite and other
nutrients in humans.

Summary

The field of nutrition in relation to health and dis-
ease is enormous and complex. The EMA appears to
detect functional deficiencies or requirements for par-
ticular nutrients. At present, targeted nutritional reple-
tion based on EMA test results appears to benefit the
majority of persons tested. Studies on clinical out-
comes of a large number of subjects (>5000) are on-
going, and preliminary results are encouraging.

The prevalence of nutrient deficiencies or require-
ments that adversely perturb metabolism (see Table 1
and Figure 1) should not be surprising, given the often
suboptimal intakes of essential micronutrients by
Americans, and prevalence of stressors that antago-
nize nutrient status (disease, food refinement, alcohol
and drug use, dieting, strenuous exercise, and bio-
chemical individuality).'” The EMA offers an incisive
look into metabolic cellular functions in a detail that
had not been routinely available. As the awareness of
both preventive and therapeutic aspects of nutrients
becomes increasingly utilized in clinical practice, the
need for laboratory analysis of nutrient status will
grow. EMA offers a powerful means to determine nu-
trient status, with clinical correlations.

EMA allows clinicians to determine specific nutri-
ent needs for individuals, and thus pinpoints simple,
safe, and inexpensive ways to replete nutritional status
and metabolic functions. Since metabolic functions
determine health, improvement of metabolism should
a priori lead to reduction in symptoms from adverse
health conditions, regardless of cause or severity. Indi-
viduals will respond with a range of improvements
from none (silent biochemical improvements) to ap-
parent remissions of symptoms. Rather than curing
disease, improvement of metabolism can augment in-
nate healing and homeostatic responses, resulting in
improved health.
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