
352

Effect of megavitamin treatment on mental
performance and plasma vitamin B6
concentrations in mentally retarded young
adults1 �
Stephen P Coburn, PhD, Wayne E Schaltenbrand, MS, J Dennis Mahuren, MS,

Raymond J Clausman, PhD, and Douglas Townsend, PhD

ABSTRACT Other workers have reported preliminary results suggesting that vitamin and
mineral supplements might improve the mental performance of mentally retarded children. The

current study examined the effect of 20 wk of the suggested supplement on Stanford Binet scores
in mentally retarded adults with nonspecific diagnoses, Down’s syndrome, and subjects receiving

anticonvulsant medication. No improvement in Stanford Binet scores was observed. However,

serum pyridoxal phosphate concentrations were significantly (p <0.05) increased in subjects
with Down’s syndrome receiving the supplement compared with subjects with nonspecific

diagnoses receiving the same treatment thus providing further evidence of abnormal vitamin B6

metabolism in Down’s syndrome. Am J C/in Nuir l983;38:352-355.
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Introduction

Harrell et al (1) reported preliminary re-
sults suggesting that chronic intake of
megadoses of a mixture of most vitamins
and some minerals significantly improved
the intellectual performance of mentally re-
tarded children. Several limitations of this
study have been discussed (2, 3). Perhaps
one of the most important was the fact that
the only psychologist who tested all of the
participants was aware of the treatments for
the last half of the experiment. If the scores
from this person are eliminated, the appar-
ent improvement drops considerably. In ad-
dition to its main purpose of attempting to
reproduce the work of Harrell et al (1), the
present study was designed to help identify
the cause of any beneficial effects on mental
performance as well as to provide informa-
tion relevant to our work with vitamin B6
regardless of the outcome of the intellectual
tests. Therefore, we added a group receiving
supplements providing only the Recom-
mended Dietary Allowance of the various
vitamins in order to determine whether any
beneficial effects might be due to correcting
subclinical deficiencies rather than mega-

dose effects. Since several of the B vitamins
are known to have dramatic effects on the
nervous system, we included a group receiv-

ing megadoses of only B vitamins to help
determine which of the many factors in the
Harrell treatment might be most directly
involved with any beneficial effects. Subjects
with Down’s syndrome and others receiving
anticonvulsant medication were included
because of evidence that these conditions
are associated with altered metabolism of
vitamin B6 (4-6).

‘From the Department of Biochemistry and Depart-

ment of Psychological Services, Fort Wayne State Hos-

pital and Training Center, and Department of Mathe-

matical Sciences, Indiana University-Purdue University

at Fort Wayne, Fort Wayne, IN.
2Supported in part by Grant 59-2186-1 - 1-768-0 from

the Competitive Research Grant Office, Science and
Education Administration, US Department of Agricul-

ture.
Mention of product names does not constitute

approval or endorsement by the authors, their institu-
tions or any government agency.

4Address reprint requests to: Dr Stephen P Coburn,
Fort Wayne State Hospital, 4900 St Joe Road, Fort
Wayne, IN 46815.

Received February 22, 1983.
Accepted for publication May 3, 1983.

The American Journal of Clinical Nutrition 38: SEPTEMBER 1983, pp 352-355. Printed in USA
© 1983 American Society for Clinical Nutrition

 by guest on D
ecem

ber 30, 2010
w

w
w

.ajcn.org
D

ow
nloaded from

 

http://www.ajcn.org/


Group
Supplement Form Units

I II III IV

Vitamin
IU
ug
mg
mg
ug
IU
IU

15,000
300

1,500

1,000
300
600

2,400

600

400

1.75
144
7.5

300
3

* All supplements were obtained from Bronson Pharmaceuticals, LaCanada, CA. I was the placebo (12 tablets/

day), II was the GTC 3 formula used by Harrel et a! (1) (12 tablets/day), III was Bronson’s chewable vitamin and
mineral insurance formula (6 wafers/day), and IV was Bronson’s super B formula (6 tablets/day).

t Calcium phosphate.
� Copper sulfate.
§ Kelp.
II Magnesium carbonate.

#{182}Zinc gluconate.
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Methods

All subjects were residents of the Fort Wayne State
Hospital and Training Center. The subjects used by
Harrell et al (I) could not all be tested with the same
instruments. Our subjects were chosen from those able
to take the Stanford Binet test. The subjects were chosen
from three categories: nonspecific etiology; Down’s syn-
drome; and persons receiving anticonvulsant medica-
tion. The protocol was approved by our human subjects
committee. Parental permission was obtained and one
subject who objected to participating was allowed to
drop out. In addition to the placebo and megavitamin
groups used by Harrell et al (1), we included one group
receiving minimal supplements and one group receiving
megadoses of only the B vitamins (Table I). The pla-

cebo (group I) and Harrell treatment supplements

� 113� id!R1i�i1IR 13��F�IIt� flll� Wt�F�ad;
ministered at 12 tablets/day. The tablets for groups Ill
and IV differed in appearance and were administered
at 6 tablets/day. However, all supplements were pre-
scribed by coded names and cottage staff and psychom-
etrists were unaware of the identity of the treatments.
Due to the obvious differences in blood composition,
the laboratory staff could determine which subjects were
receiving megavitamins. However, care was taken not
to communicate this information to other staff. The
Stanford Binet test was administered at 0, 10, and 20
wk. Blood samples were obtained at the same times.
Vitamin A (7) and vitamin B6 (8) were determined by
high performance liquid chromatography. Copper and
zinc were determined by atomic absorption spectros-

TABLE I
Daily supplements*

A
Biotin
C
Choline
Cyanocobalamin
D
E

Palmitate

Ascorbic acid

Bitartrate

Cholecalciferol
d-a tocopherol
succinate

7,500
300
250
250

9
400
40

Folic acid
Nicotinamide
Pantothenic acid
Pyridoxine
Riboflavin
Thiamin

Calcium salt

Hydrochloride

Mononitrate

ug
mg
mg
mg
mg
mg

400 400 2,400
750 20 1,800
450 15 600
350 3 300
200 2 300
300 2 300

Minerals
Calcium
Chromium
Copper
Iodine
Iron
Magnesium
Manganese
Molybdenum
Phosphorous
Selenium
Zinc

Other
p-aminobenzoic acid
Inositol
Rutin

Carbonate
Chromic sulfate
Gluconate
Potassium iodide
Ferrous fumarate
Oxide
Gluconate

Sodium molybdate
Calcium phosphate
Dioxide
Oxide

mg
mg
mg
ug
mg
mg
mg
ug
mg
ug
mg

mg
mg
mg

250t

2t
I 50�
15

20011
5

100
250
20

30 1511

30
250
200
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* NS, nonspecific diagnosis; AC, anticonvulsant medication; DS, Down’s syndrome.

copy. Free thyroxin was determined using a commercial
assay (Amersham Corp. Arlington Heights, IL).

The data were analyzed by analysis of variance. In
view of limited number of Down’s syndrome subjects

and the large variance in their pyridoxal phosphate
concentrations after 20 wk, the 20-wk comparison with
the nonspecific subjects in group II was made with the
Wilcoxon two sample test which makes no assumptions
about the distribution and parameters of the population
(9).

Results and discussion

None of the treatments had any signifi-
cant effect on the performance of subjects
on the Stanford Binet test (Table 2). Since
these subjects were older than those of Har-
rell et al (1), it appears that any benefits of
megavitamin treatment on intellectual activ-
ity may be limited to younger subjects. The
treatments did not have any significant ef-
fect on body weight or serum concentrations
of vitamin A, copper, or zinc suggesting that
the supplements did not noticeably improve
the general nutritional status of the subjects.

Using morning axial temperatures Harrell
et al (1) concluded that all but one of their
subjects required thyroid supplementation.
Based on clinical impression and free thy-
roxin concentrations, none of our subjects
was deemed to require thyroid supplements.
Therefore, none was given. Free thyroxin
concentrations were not significantly altered
by any of the treatments.

The only forms of vitamin B6 consistently
detected in serum were pyridoxal, pyridoxal
phosphate, and pyridoxic acid (Table 3).
Pyridoxamine, pyridoxamine phosphate,
and pyridoxine were detected only sporad-
ically even in subjects receiving 350 mg pyr-
idoxine hydrochloride per day. We have no
explanation for the rise in pyridoxal and
pyridoxal phosphate concentrations in
groups I and III during the study. Vitamin
A concentrations also increased. The exper-
iment ran from February through June. It
may be that by spring and summer more
fresh fruits and vegetables were included in
the diet.

In a series of studies, McCoy et al (4)
found changes in the urinary excretion of
xanthurenic acid, 3-hydroxykynurenine,
taurine, and 4-pyridoxic acid suggesting ab-
normal vitamin B6 metabolism in Down’s
syndrome. Mahuren and Coburn (5) ob-
served significantly reduced concentrations
of pyridoxal phosphate in platelets from sub-
jects with Down’s syndrome. In the current
study the concentration of pyridoxal phos-
phate in the plasma of subjects with Down’s
syndrome who received the Harrell treat-
ment was significantly (p < 0.05) increased
at both 10 and 20 wk compared with sub-
jects with nonspecific diagnoses receiving
the same treatment. This increase does not
appear to be solely due to the slightly lower

TABLE 2
Effect of vitamin and mineral supplementation on intellectual performance

Treatment

I
Placebo

II
Hanell

Ill
RDA

IV
B

Diagnosis NS* AC DS NS AC DS NS NS
No subjects

Male 6 3 4 7 4 4 8 8
Female 3 2 0 2 2 1 2 2
Total 9 5 4 9 6 5 10 10

Age(yr) 24±4 20±4 25±4 23±4 26±3 25±4 25±5 23±5
Range 18-30 16-25 21-29 17-30 21-28 20-30 17-30 14-29

Wt(kg)
Owk 66±10 58±5 57±5 65±9 58±11 55±8 66±6 68±15
lOwk 66±10 58±5 59±6 63±8 59±11 56±7 66±6 68±15
2Owk 64±9 59±7 59±7 62±8 58±11 55±6 65±5 67±16

Stanford Binet
Owk 31±10 29±11 16±5 33±9 35±9 20±12 30±9 35±14

Range 10-40 17-45 10-22 22-49 18-42 10-36 17-45 19-46
lOwk 33±8 29±11 15±5 34±10 34±7 18±10 30±9 35±12

Range 16-39 16-46 10-19 24-53 21-40 8-32 17-42 18-50
2Owk 31±9 28±11 17±6 35±10 35±8 17±11 31±12 32±13

Range 8-38 13-42 10-20 26-54 22-43 8-34 17-49 16-48
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weights of the � subjects with Down’s syn-

cirome (1fahlc �) since th� suh�ects re�ving
anticonvulsant medication had weights

comparable to the Down’s syndrome group
but showed no tendency toward increased
pyridoxal phosphate concentrations. There-
fore, these data provide additional evidence
of abnormal vitamin B6 metabolism in
Down’s syndrome. Further studies will be
needed to elucidate the mechanisms under-
lying these observations.

Increasing the daily vitamin B6 supple-
ment of subjects with nonspecific diagnoses
from 300 mg in group IV to 350 mg in group
II had no significant effect on serum pyri-
doxal phosphate concentrations but in-
creased the concentrations of pyridoxal and
pyridoxic acid almost 3-fold suggesting that
some parts of the vitamin B6 pathway be-
come saturated at an intake of about 300
mg/day or less. U

The authors are grateful to the many staff members
of the Fort Wayne State Hospital and Training Center
who were essential to the successful completion of this
lengthy study and especially to the subjects and their
families for their cooperation. The authors also appre-
ciate the technical assistance of Grace Elias.
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